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Coupling of peak height velocity with decreased bone density and quality provide the link between 
low bone mineral density being a prognostic factor for curve progression that mostly occurs 
during pubertal growth spurt in adolescent idiopathic scoliosis

Kenneth Guang Pu Yang, Wayne Yuk Wai Lee, Alec Lik Hang Hung, Jack Chun Yiu Cheng, Tsz Ping Lam
Department of Orthopaedics and Traumatology, The Chinese University of Hong Kong

Introduction: As part of the studies related to aetiopathogenesis of adolescent idiopathic scoliosis (AIS), we assessed bone 
density, bone quality and bone mechanical strength focusing at the peripubertal period and peak height velocity (PHV) 
in AIS patients.

Methods: This longitudinal study included AIS girls from 10 to 14 years old. Skeletal maturity was assessed using Thumb 
Ossification Composite Index (TOCI, 8 stages). Bone quality and bone strength were evaluated with high-resolution 
peripheral quantitative computed tomography (HRpQCT) and finite element analysis (FEA), respectively. Standing height 
and arm span were measured at the first visit and after 6-month follow-up. ANCOVA was used for hypothesis testing.

Results: 179 AIS girls were included (11.95 ± 0.95 years). Subjects at TOCI-4 had numerically the highest height velocity 
(0.71 ± 0.24 cm/month) and arm span velocity (0.79 ± 0.25 cm/month) corresponding to the PHV. Subjects at TOCI-4 
had lower cortical volumetric BMD (672.36 ± 39.07 mg/mm3), cortical thickness (0.68 ± 0.08 mm) and apparent modulus 
(1601.54 ± 243.75 N/mm2) than: (a) those at TOCI-1-3 (724.99 ± 32.09 mg/mm3 (p<0.001), 0.79 ± 0.11 mm (p<0.001) and 
1910.88 ± 374.75 N/mm2 (p<0.001), respectively), and (b) those at TOCI-8 (732.28 ± 53.75 mg/mm3 (p<0.001), 0.84 ± 0.14 mm  
(p<0.001), 1889.11 ± 419.37 N/mm2 (p<0.001), respectively).

Discussion and Conclusion: AIS girls had decreased cortical bone density, bone quality and bone mechanical strength 
at PHV. Coupling of PHV with decreased cortical and FEA parameters could provide the link to the previously reported 
observation that low BMD could contribute as one of the prognostic factors for curve progression that mostly occurs 
during PHV in AIS.

Funding sources: RGC of the HKSAR (No: 14174517)
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Osteogenesis imperfecta patients with scoliosis—quality of life and surgical impact

Janus Siu Him Wong,1 Jason Pui Yin Cheung,1 Prudence Wing Hang Cheung,1 Ya Peng Zhou,2  
Michael Kai Tsun To1

1Department of Orthopaedics and Traumatology, The University of Hong Kong
2Department of Orthopaedics and Traumatology, The University of Hong Kong–Shenzhen Hospital
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FP4.3

The potential use of handgrip strength assessment to predict curve progression in adolescent 
idiopathic scoliosis girls

Rufina Wing Lum Lau,1 Ka Yee Cheuk,2 Vivian Wing Yin Hung,2 Wayne Yuk Wai Lee,2 Kenneth Guangpu Yang,2 
Alec Lik Hang Hung,2 Jack Chun Yiu Cheng,2 Tsz Ping Lam2

1School of Medical and Health Sciences, Tung Wah College
2Department of Orthopaedics and Traumatology, The Chinese University of Hong Kong

Introduction: Adolescent idiopathic scoliosis (AIS) patients have deranged muscle and bone qualities. A unique correlation 
pattern of handgrip strength and bone qualities was found in AIS as compared to controls. This study aimed to investigate 
whether baseline muscle and bone parameters in AIS could predict curve progression.

Methods: 126 AIS girls aged 12-14 were recruited, followed up until skeletal maturity and sub-grouped into progressive 
(pAIS) and stable (sAIS) groups according to SRS criteria. Maximum handgrip strength was measured with a standard 
dynamometer, lean mass at extremities and trunk was measured by bioelectrical impedance analysis, bone qualities and 
mechanical properties of non-dominant distal radius were measured by high-resolution peripheral quantitative computed 
tomography (HR-pQCT). Logistic regression model was used to determine the predictors for curve progression.

Results: 44 AIS (34.9%) had curve progression with Cobb angle ≥6° before skeletal maturity. pAIS had similar age, curve 
severity and lifestyle but lower weight, Thumb Ossification Composite Index (TOCI), lower trunk (5.7%) and arm lean 
mass (8.9%), weaker dominant handgrip strength (8.8%), deranged cortical compartment (lowered vBMD by 6.5%) and 
lower bone mechanical properties (stiffness and estimated failure load lowered by 13.2% and 12.5%) when compared with 
sAIS. The best cut-off of maximum dominant handgrip strength was 19.75 kg for distinguishing pAIS from sAIS (75% 
sensitivity and 52.4% specificity) by receiver operating characteristic (ROC) analysis.

Discussion and Conclusion: pAIS showed poorer muscle and bone parameters than sAIS. A cut-off of 19.75 kg in dominant 
handgrip strength was identified which might predict AIS curve progression.

FP4.4

Local experience with anterior vertebral body tethering for scoliosis in Hong Kong

Kenny Yat Hong Kwan, Jocelyn Ip, Giselle Li, Jason Pui Yin Cheung, Kenneth Man Chee Cheung
Department of Orthopaedics and Traumatology, The University of Hong Kong
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FP4.5

Clinical outcomes of bracing for early-onset idiopathic scoliosis: a retrospective cohort study on 
111 patients

Rufina Wing Lum Lau,1 Alec Lik Hang Hung,2 Ho Man Kee,3 Leo Chun Hei Wong,2 Victor Kin Wai Chan,2  
Derek Wai Yin Chung,2 Jerry Kwok To Chan,2 Bosco Kin Pok Chau,2 Stanley Ho Fung Leung,2 Tsz Ping Lam2

1School of Medical and Health Sciences, Tung Wah College
2Department of Orthopaedics and Traumatology, The Chinese University of Hong Kong
3Department of Prosthetics and Orthotics, Prince of Wales Hospital

Introduction: Early-onset scoliosis (EOS) refers to all spinal deformities in children under the age of 10. Bracing is 
prescribed as first-line treatment but few studies examined the effects of bracing for EOS. This retrospective cohort study 
aimed to examine the clinical outcomes of bracing for EOS.

Methods: We identified and included 111 idiopathic EOS patients below the age of 10 with final follow-up past skeletal 
maturity and treated with bracing for intention-to-treat analysis. Demographic data (gender, age, maturity, and bracing 
duration) and clinical features (curve type, Cobb angles and in-brace correction) were obtained. Multiple linear regression 
was used to predict the variables for final curve progression.

Results: 95 of EOS were female (85.6%) in this cohort. Mean age of first diagnosis was 8.6 years old (SD 1.25) with an 
average 9.41 years of follow-up (SD 4.04). More EOS had a major curve at the left side (67%) and a double major curve 
(39.6%) at first diagnosis. Average Cobb angle at baseline major curve was 21.73˚ (SD 7.92) with a mean Cobb angle 
progression of 18.05˚ (SD 19.11). There was a statistically significant negative correlation between the largest Cobb angle at 
last follow-up and the initial in-brace correction (r=-0.22, p=0.021). Curve type, age of stopping bracing and at last follow-
up were significant predictors of final Cobb angle >55˚ (p<0.05).

Discussion and Conclusion: EOS with greater initial in-brace correction showed a smaller final Cobb angle at last follow-
up. Curve type, age when stopping bracing and at last follow-up were predictors of the final Cobb angle >55˚. Future 
multi-centre studies with longer follow-up after weaning are warranted.
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Prevalence and features of metacarpal pseudoepiphysis in Hong Kong Chinese children

Aaron Wai Lun Woo,1 Ka Wai Cheng,1 Esther Ching San Chow,1 Michelle Syn Yuk Lee,2 Ho Nam Ho,2  
Bill Archie Lo,3 Sheung Yan Lo4

1Department of Orthopaedics and Traumatology, United Christian Hospital
2Department of Orthopaedics and Traumatology, Tseung Kwan O Hospital
3Department of Radiology, Tseung Kwan O Hospital
4Department of Radiology, United Christian Hospital

Introduction: Metacarpal (MC) epiphyses are normally found proximally for the first and distally for the second to fifth 
metacarpal bones. Pseudoepiphyses are infrequently found at the non-epiphyseal ends of metacarpal bones during the 
normal paediatric growth process. This is the first study aiming to investigate the radiological prevalence and features of 
metacarpal pseudoepiphyses in the Hong Kong Chinese population.

Methods: Standard bone age radiographs of children (chronological age 5 to 10) taken in two regional hospitals from January 
2016 to December 2020 were analysed. Exclusion criteria included advanced bone age, non-Chinese ethnic origin, history 
of hand trauma and skeletal dysplasia. The effect of gender and age differences on the prevalence of pseudoepiphysis were 
analysed with Chi-square test using SPSS 26.

Results: A total of 421 radiographs (94 males; 327 females) were reviewed. The prevalence of pseudoepiphysis of 1st, 
2nd, 3rd, 4th and 5th metacarpal bone was 25.7%, 21.1%, 0%, 0% and 23.5%, respectively. Complete pseudoepiphysis 
was most commonly seen in the 1st metacarpal bone (3.3%). Occurrence of pseudoepiphysis in a single bone (36.1%) is 
more common than occurrence in multiple bones (15.4%). Combined 2nd and 5th metacarpal pseudoepiphysis is the most 
common pattern (38.5%). Gender (1st MC p=0.19; 2nd MC p=0.592; 5th MC p=0.159) and age (1st MC p=0.103; 2nd MC 
p=0.093; 5th MC p=0.211) showed no differences on the prevalence of pseudoepiphysis.

Conclusion: Understanding about the radiological prevalence and features of metacarpal pseudoepiphyses will be useful 
to avoid misinterpretation as fractures in paediatric patients.

FP4.7

The impact of novel nusinersen treatment on hip stability in spinal muscular atrophy patients

Hayley Hoi Ning Ip,1 Sophelia Hoi Shan Chan,2 Janus Siu Him Wong,1 Michael Kai Tsun To1

1Department of Orthopaedics and Traumatology, The University of Hong Kong
2Department of Paediatrics and Adolescent Medicine, The University of Hong Kong

Introduction: Hip instability is common in spinal muscular atrophy (SMA) patients due to muscle imbalance. Nusinersen, 
a novel treatment, has documented effects on improving strength and functionality. Our study aimed to evaluate the 
effects of nusinersen on hip subluxation.

Methods: This is a retrospective study of all SMA patients who received nusinersen at our institution from 2018 to June 
2021. We included all patients with SMA who received nusinersen and had post-treatment assessments. We excluded 
those who received hip surgery within the study period. Baseline X-rays taken at pre-nusinersen screening were compared 
to the latest X-rays using Reimer’s migration index (RMI). Clinically significant changes were defined as progression from 
reduced to subluxed/dislocated or from subluxed to dislocated and as progression of RMI from <0.5 to >0.5 or from >0.5 
to >0.8.

Results: The average follow-up period was 22 months (range, 14-36). RMI progressed in 10 out of 16 hips in type I patients, 
7 out of 16 hips in type II patients, and 2 out of 4 hips in type III patients. In hips with RMI progression, 4 were clinically 
significant in type I, 3 were clinically significant in type II, and none were clinically significant in type III.

Discussion and Conclusion: Preliminary results show some progression in hip instability in SMA patients treated with 
nusinersen. More studies with longer follow-up periods are required to monitor the long-term effects. SMA patients on 
nusinersen require closer monitoring for hip instability and more aggressive management may be warranted.
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Epidemiology of developmental dysplasia of the hip and selective ultrasound screening programme 
in New Territories West Cluster

On Ki Lee, Ching Man Yeung, Arthur King Hay Ma, Alexander Kai You Choi
Department of Orthopaedics and Traumatology, Tuen Mun Hospital

Introduction: Developmental dysplasia of the hip (DDH) is a major paediatric musculoskeletal problem which can cause 
lifelong disability if untreated. This study aimed to update the epidemiology of DDH in NTWC and to evaluate the 
effectiveness of the current screening programme.

Methods: Records of children referred to the orthopaedics clinic in TMH for suspected DDH with ultrasound hips 
performed in 2017-2019 were reviewed. Diagnosis of DDH was made on clinical examination supported by static or 
dynamic ultrasonography results. Late presentation of DDH is defined as DDH presenting after 6 months.

Results: 929 patients were referred with ultrasound hips done. 12 of them were diagnosed with DDH. There were 2 late 
presentations. The female to male ratio was 13:1. Incidence of DDH in New Territories West Cluster (NTWC) in 2017-2019 
was 0.89/1000 live births. Failure rate of the hip screening programme was 0.14/1000 live births. 91 patients had purely 
capsular laxity. 50(55%) had their first ultrasound before 6 weeks old, 41(45%) had their first ultrasound after 6 weeks old. 
Capsular laxity is negatively correlated to age of first ultrasound (correlation coefficient=-2.80, p<0.001). All patients had 
normal follow-up ultrasound. Success rate of Pavlik harness in the 12 patients diagnosed DDH by the selective ultrasound 
screening were 67% (8/12).

Discussion and Conclusion: Incidence of DDH (0.89/100 live births) in NTWC is comparable to a local study published a 
decade ago. The current USG screening programme could help 67% of DDH patients to avoid operative treatment. Purely 
capsular laxity is a benign ultrasonographic finding. 6 weeks old is an optimal time to perform the first ultrasound in DDH 
screening.

FP4.9

Changes in fracture incidence in the paediatric population during COVID-19: implications on their 
bone health

Gloria Sze Chung Leung, Pui Pui Kwok, Alexander Kai Yiu Choi
Department of Orthopaedics and Traumatology, Tuen Mun Hospital

Introduction: Since the beginning of the COVID-19 pandemic, schools in Hong Kong have been suspended intermittently. 
This study aimed to investigate the impact of COVID-19 outbreak on the epidemiology of paediatric fractures and bone 
health of children through their serum calcium levels.

Methods: We recruited patients aged 3 to 17 years admitted for fractures from 1 February 2020 till 4 March 2021 (study 
group) and compared with the period 1 February 2019 till 31 January 2020 (control group) in our cluster of hospitals. 
Fractures without a clear history of trauma, NAI, pathological fracture, tuft/toe crush injury, and those without serum 
calcium results were excluded.

Results: Total number of admissions due to fracture were reduced (2019-2020: 420, 2020-2021: 213). After applying 
exclusion criteria, 98 and 63 patients were included as study group and control group respectively. Demographic data were 
comparable. Sports (31.6%, n=31) was the commonest injury mechanism in the control group while road accidents (41.5%, 
n=27) were the leading cause in the study group. The proportion of patients with hypocalcaemia was significantly higher 
in the study group (study group: 50.8%, control group: 28.6%, p=0.007 (Chi-square test), OR=2.563, 95% CI=1.272=5.225).

Discussion and Conclusion: This study reflects potential paediatric bone health issues during the COVID-19 pandemic. 
We postulate reduced fracture incidence and change in the distribution of injury mechanisms can be due to a sedentary 
lifestyle. Hypocalcaemia during the pandemic year can be associated with reduced sunlight exposure, obesity and lack 
of physical activities. Promoting home exercise, supplementation of dietary vitamin D and calcium can be considered as 
prophylactic measures.


