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Introduction
Thank you for making your way to Norwich for the 2019
annual meeting of the British Society for Children’s
Orthopaedic Surgery. By our reckoning, this is the 65th
meeting of the society.
BSCOS was established in 1984, and one of its goals was
meeting to share ideas and advances in practice; a concept
has shaped this meeting.
Paediatric Orthopaedics has its roots in the management of
limb deformity in children and is something that we all
encounter regularly in our clinical practices. Looking after
these children requires a holistic approach which we have
tried to capture with our selection of guest speakers.
We are fortunate to have experienced clinicians, who are
genuinely experts in their field, informing us about advances
and sharing their ideas about all areas of looking after these
children: the surgery, the genetics, the prosthetic
rehabilitation options and the psychological aspects.
As well as this, there are 28 free papers covering all aspects
of children’s trauma & orthopaedics, so we really do hope that
you’ll leave feeling that you’ve gleaned new information and
ideas that shape your practice in some way. There are even
pages in this booklet to record them for reflection later…..
Welcome to Norwich, and enjoy the meeting!

Anish Sanghrajka

Welcome to the land of Alan Partridge, Colman’s mustard
and Land Rover crashing royalty!
Take a walk through the city. Strangers café offers the best
morning coffee; you can sip it whilst walking though the Norfolk
lanes. But if you are hungry, go to Café 33 for brunch- their eggs
benedict are well worth trying. If you wander south you’ll pass
Jarrolds, our independent department store, perfect for gifts for
those left at home.
Head through the market
square, where brightly coloured
huts fill a market square created
by the Normans in 1066. Walk
east and you’ll pass Elm hill,
scattered with buildings dating
back to 14th and 15th century.
Past this is Tombland, a gloomy
name for a beautiful area that
used to be the town centre.
Ethelbert Gate built in 1325
leads you to Norwich
Cathedral. The cathedral was
completed in 1145 with the
Norman tower still present
today, although the spires
been rebuilt following a
lightning strike in the 1400’s.
As you head back, walk south
west around Norwich castle,
The castle was built on the bequest of William the Conqueror,
and originated from the rebellion of the Earl of Norfolk in 1075a short lived and unsuccessful plan. Finally see the walls
surrounding the city, which were completed in the 14th century,

and due to rules prohibiting building outside of the walls meant
Norwich was contained within until the 18th century.
Lunch can be enjoyed at one of the many little cafés you pass
along the route, but save room for dinner. Our favourites
include Belgium monk (Ales for every palate, and delicious
moules frites), Brick (seriously good pizza), The Tipsy Vegan
(not false advertising), and Haggle (wonderful plates of middle
eastern food and dangerously drinkable cocktails).
Then leave the city (*but
not before the conference
ends – Ed). The truly
spectacular countryside that
surrounds Norwich
shouldn’t be missed, with
the Norfolk broads to the
east and the North Norfolk
coast to be enjoyed.
Walk among the deer at Holkham hall, watch kite surfers
from the beach front at Aldeburgh, (renowned for its fish and
chips- you’ll know the shop from the queue heading out of
the door), or see the seals lounging on the beach at
Blakeney.
Thetford forest has a treetop walk that will entertain even the
most jaded teenagers. Hire cycles and cross through the
many tracks in the forest
With boutique hotels
to camping sites there
are plenty of places to
stay if you visit us for
longer. Enjoy your
trip to Norwich!

Helen Chase

Day 1: Thursday 7th March
0730:

Registration opens

0830:

Breakfast workshops

1000

Welcome

Anish Sanghrajka

1010

Norfolk & Norwich

Keith Tucker

1025

The new paradigm in limb lengthening and reconstruction:
What the general paediatric orthopaedic surgeon should
know

John Herzenberg
1055:

Genetics in the 21st century (for dummies/orthopods)

Melita Irving
1115:

Psychology in children’s orthopaedics

Bridget Coleman
1135:

Free papers 1

Moderators: John Herzenberg & Robert Hill
1235:

Lunch

1345:

Free papers 2

Moderators: Michael Bellemore & Graeme Carlile
1445:

Multimodal management of CPT: “Everything…..
…plus the kitchen sink”

John Herzenberg
1515:

An update on Prosthetic reconstruction

Rajeev Hanspal
1545:

Refreshments

1600:

Case discussions, sponsored by c-prodirect

Free paper session 1
FEMORAL LENGTHENING WITH THE PRECICE INTRAMEDULLARY
LENGTHENING SYSTEM: OUTCOME IN AN ADOLESCENT POPULATION
JE MacKay
CLINICAL OUTCOME OF FEMORAL LENGTHENING USING MAGNETIC
INTRAMEDULLARY LENGTHENING NAILS COMPARED TO EXTERNAL
FIXATION IN CHILDREN. M Hafez
LIMB LENGTHENING USING A DISTAL TIBIAL OSTEOTOMY IS SAFE AND
EFFECTIVE. C Prior
TREATMENT OF CONGENITAL PSEUDARTHROSIS OF THE TIBIA WITH FOLLOW
UP TO SKELETAL MATURITY COMPARED TO RECENT TRENDS . M Hafez
THE ROYAL STOKE PIN SITE CARE PATHWAY: INITIAL OUTCOMES
A McBride
QUESTIONS
PATIENT REPORTED OUTCOMES IN IDIOPATHIC CONGENITAL TALIPES
EQUINOVARUS: A SINGLE CENTRE RETROSPECTIVE REVIEW M Quarm
KINGELLA KINGAE SEPTIC ARTHRITIS: MAINTAINING A HIGH-LEVEL OF
SUSPICION IN CHILDREN WITH ATYPICAL PRESENTATION AND AN ELEVATED
ESR/CRP RATIO. M Khattak
QUESTIONS
PROPHYLACTIC PINNING OF THE CONTRALATERAL HIP IN SLIPPED UPPER
FEMORAL EPIPHYSIS X Tonge
ACETABULAR RETROVERSION HAS INCREASED PREVALENCE IN PATIENTS
PRESENTING WITH SLIPPED UPPER FEMORAL EPIPHYSIS: A SIGNIFICANT RISK
FACTOR? P. Buddhdev
STABILITY IN SLIPPED CAPITAL FEMORAL EPIPHYSIS - TIME FOR A NEW
DEFINITION? T Holme
QUESTIONS

Free paper session 2
WHAT IS THE INCIDENCE OF LATE DETECTED DEVELOPMENTAL DYSPLASIA
OF THE HIP (DDH) IN ENGLAND? A 26-YEAR NATIONAL STUDY OF CHILDREN
DIAGNOSED OVER 1 YEAR OF AGE C Broadhurst
THE TREATMENT OF NEONATAL HIP DYSPLASIA WITH SPLINTS: TIME FOR
CONSENSUS? DJ Westacott
INVESTIGATING THE RADIATION RISK FROM REPEATED PELVIC IMAGING IN
THE TREATMENT AND FOLLOW-UP OF DEVELOPMENTAL DYSPLASIA OF THE
HIP. E Vogel
QUESTIONS
DOES EARLIER INTERVENTION WITH OPEN MEDIAL REDUCTION HAVE A
BETTER OUTCOME AT 5 YEARS THAN AN ANTERIOR OPEN REDUCTION FOR
DEVELOPMENTAL DYSPLASIA OF THE HIP? A Afsharpad
THE EFFECT OF OSSIFIC NUCLEUS ON AVASCULAR NECROSIS AND THE
NUMBER OF SECONDARY PROCEDURES IN LATE-PRESENTING
DEVELOPMENTAL DYSPLASIA OF THE HIP. M Apostolides
SURGICAL TREATMENT OF LATE-PRESENTING DDH IN AN AFGHAN HOSPITAL
USING AN INTERLOCKING ILIAC OSTEOTOMY R Hutchinson
THE SALTER'S INNOMINATE OSTEOTOMY DOES NOT LEAD TO ACETABULAR
RETROVERSION JA Shelton
QUESTIONS
MEDIUM TERM OUTCOMES FOR CERAMIC-BEARING TOTAL HIP
ARTHROPLASTY IN TEENAGE PATIENTS P Buddhdev
THE OUTCOMES OF PERTHES’ (TOP) STUDY - DEVELOPMENT OF A CORE
OUTCOMES SET FOR CLINICAL TRIALS IN PERTHES’ DISEASE DG Leo

QUESTIONS

Notes: Day 1
5 Main learning/action points

1.

2.

3.

4.

5.

Notes: Day 1

Notes: Day 1

Day 2: Friday 8th March
0800:

Annual General Meeting (members only)
or
AHP Breakout session
• Deborah Jackson
• Julia Judd

0930:

Orthon Paidion: Where we were, are and going

Robert Hill
1000

“Dear Orthopod…”: A geneticist’s wishlist

Melita Irving
1020

Coffee

1050

BSCOS Education & Research Updates

1135

Management of clubfoot:
Building on the Ponseti method

John Herzenberg
1205:

Lunch

1305:

Free Papers 3

Moderators: Paul Gibbons & Sally Hobson
1405:

Bursary/fellowship presentations

1425:

Prize presentations

1530:

Meeting Close

OrthoPediatrics was founded with a cause of helping
children all over the world whose lives have been
impacted by orthopedic conditions. For over 10 years,
we have been focused on providing innovative
solutions to advance the field of pediatric orthopedics.
At OrthoPediatrics, we're empowering surgeons
to empower kids.

PHONE

+44 (0) 1792 796 507

ADDRESS OP EU Ltd, Suite C Conwy House, Castle Court, Swansea SA7 9LA WEB OrthoPediatrics.com

Free paper session 3
THE ‘ADDED VALUE’ OF SPECT-CT IN CHILDREN WITH COMPLEX FOOT AND
ANKLE PAIN J Yeats
MULTI-CENTRE STUDY OF PHYSICAL ABUSE AND LIMB FRACTURES IN
YOUNG CHILDREN IN THE EAST ANGLIA REGION PD Mitchell
NEONATAL BIRTH FRACTURES: A TERTIARY MATERNITY HOSPITAL
EXPERIENCE A Rehm
QUESTIONS

WHICH WOULD YOU CHOOSE FOR YOUR CHILD? TREATMENT OF OFF-ENDED
DISTAL RADIUS FRACTURES WITH PLASTER OR SURGERY BA Marson
PAEDIATRIC MEDIAL HUMERAL EPICONDYLE FRACTURE MANAGEMENT: A
NATIONAL REVIEW OF PRACTICE IN GREAT BRITAIN AND NEW ZEALAND
N Wilson
HOW DO PAEDIATRIC VIRTUAL FRACTURE CLINICS AFFECT STANDARDS OF
CARE? A PROSPECTIVE STUDY J Pang

QUESTIONS
PEDIATRICS ROAD TRAFFIC INJURIES: IT’S INCREASING INCIDENCE, DETAIL
OF INJURIES AND CURRENT PERSPECTIVE IN KARACHI PAKISTAN. M Tahir
EXTERNAL FIXATION OF OPEN TIBIAL FRACTURES IN CHILDREN: A 12 YEAR
EXPERIENCE FROM A TERTIARY REFERRAL CENTRE J McEvoy
OPEN FRACTURES OF THE TIBIAL SHAFT IN CHILDREN A NATIONAL STUDY
TO IDENTIFY THE EPIDEMIOLOGY AND TREATMENT TRENDS IN ENGLAND
A Jeelani

QUESTIONS

Notes: Day 2
5 Main learning/action points

1.

2.

3.

4.

5.

Notes: Day 2

Notes: Day 2

Speaker profiles
(in alphabetical order)

Bridget Coleman
Dr Bridget Coleman is the Lead Clinical Psychologist for the
Children and Young People’s Psychological Health Team (CYPHT)
in Great Yarmouth.
She has worked in the NHS for the last 25 years. After completing
her DClinPsy at Sheffield University, Bridget took up a post in Child
and Adolescent Mental Health Services (CAMHS) in Great
Yarmouth and has had various roles within this service, particularly
working to try and forge links within services that were without
psychological input.
Five years ago Bridget was
instrumental in developing the
service-level agreement with the
James Paget University Hospital
(JPUH) to provide psychological
therapy for children and young
people with long term physical
health problems. Bridget mostly
provides Psychological Therapies
for young people seen within the
diabetes, epilepsy, gastro, and
orthopaedic services; but covers
other areas of paediatrics as well
in an attempt to provide a service
open to any child or young person
seen by the paediatric team.
Through this work she has become increasingly aware of the value
of psychological input for children and young people with
orthopaediac problems as they deal with issues such as feeling
different, decision making about potential surgery, and the recovery
process after surgery.

Rajiv Hanspal
Professor Rajiv Hanspal was a Consultant in Rehabilitation Medicine
at the Royal National Orthopaedic Hospital at Stanmore for almost 30
years till his retirement in 2017. During the period, he developed his
Centre as a leading Prosthetic service in the country.
He is a past President of the International Executive Board of the
ISPO International, a federation of over 60 national member societies
and with members in over 100 countries. He is a past President of the
British Society for Rehabilitation and served on several committees for
the Royal College of Physicians in London, Department of Health and
the NHS.
He founded the Amputee Medical Rehabilitation Society and the
Special Interest Group for Electronic Assistive Equipment. He has
chaired the Clinical Reference Group for Complex Disability
Equipment to advice the NHS England on Specialist Commissioning
(to include Prosthetics, Orthotics, Assistive Technology and specialist
Wheelchairs).
In 2012, he was awarded an
Honorary Doctorate of Science by
Brunel University for services to
Medicine. In 2014, he was
awarded the George Murdoch
Silver Medal by ISPO.
He developed the annual course
for
Amputee
&
Prosthetic
Rehabilitation now in its 18th year.
He has over 30 publications in
peer reviewed journals.

John Herzenberg
Dr. John Herzenberg is a a Clinical Professor at the University of
Maryland, and Director of the International Center for Limb
Lengthening at Sinai Hospital's Rubin Institute for Advanced
Orthopedics. He specializes in the treatment of adults and
children with clubfoot, congenital abnormalities, limb length
discrepancy, joint contractures, neuromuscular disorders, nonunions, malunions, bone deformity, and bone defects.
In 1997, Dr. Herzenberg helped revive the Ponseti method and
promulgate it world wide to become the standard of care for
clubfoot.
More recently, he has co-developed an internal
lengthening nail as an alternative to external fixators for limb
lengthening.
He was an American Orthopedic Association North American
Travelling Fellow and American British Canadian Travelling
Fellow. He travelled to Kurgan, USSR, and Lecco, Italy to study
the Ilizarov method.
He is a former President of the Limb
Lengthening and Reconstruction Society.
He organizes the Baltimore Limb
Deformity Course, now in its 28th
year, and travels nationally and
internationally as a speaker. He has
coauthored 145 PubMed listed
papers, 50 book chapters, and three
books,
including
editing
The
Principles of Deformity Correction
(Springer, 2002).
In recognition of 18 years of
international volunteering, he was
given POSNA’s 2016 Humanitarian
Award.

Robert Hill
Robert Hill qualified from St
Bartholomews Hospital Medical,
School and trained in Orthopaedics
on the Percival Pott training scheme
and also spent one year abroad on a
Fellowship in Hong Kong, Singapore
and Australasia.
He was appointed Consultant
Orthopaedic Surgeon at Great
Ormond Street Hospital for Sick
Children in 1992, and was a
Consultant for 25 years in the NHS
before retiring in 2017. He retains an
Honorary NHS Consultant post at
Great Ormond Street for teaching,
and continues in private practice at the Portland Hospital where he
is Chief Medical Advisor.
Robert Hill also held Consultant appointments at St Bartholomews
Hospital London and the Princess Alexandra Hospital Harlow
undertaking adult orthopaedics. He has extensive experience in
Non Spinal paediatric orthopaedics and in Limb Reconstruction in
both adults and children.
His expertise was recognised by the British Orthopaedic
Association who invited him to be the Naughton Dunn Lecturer in
2004. He has been visiting Professor at the Childrens Hospital of
Philadelphia United States, and at the Royal Brisbane and Womens
Hospital in Australia. He is also an Honorary member of the
Hungarian Orthopaedic Association.
He has published widely on paediatric orthopaedic topics and also
on Limb Reconstruction including non union and malunion
problems in adults and children.

Melita Irving
Dr Melita Irving is a consultant in Clinical Genetics at Guy's and St
Thomas' NHS Trust, where she sub-specialises in skeletal
dysplasia conditions.
She established dedicated multidisciplinary clinics at the Evelina
London Children's Hospital over ten years ago to provide diagnostic
expertise and ongoing management advice to children with skeletal
dysplasia and their families.
She was also instrumental in establishing next generation
sequencing using a clinical whole exome sequencing platform as a
mainstay in the diagnostic pipeline, expediting the time to
diagnosis. This has laid open the way for focus to shift to novel
therapeutic approaches and Melita is principal investigator for a
number of clinical trials in skeletal dysplasia, both commercial and
non-commercial.
In addition, she has her own basic research programme with a view
to maximising opportunities to develop new therapies for skeletal
dysplasia patients using a drug repurposing strategy.

Julia Judd
Julia is an advanced nurse practitioner in children’s orthopaedics at
University Southampton Hospital. She trained at Queen Mary’s
Hospital, Carshalton and qualified in both children’s and adult
nursing. Her main areas of clinical interest and research are in the
management of developmental dysplasia of the hip, club feet and
limb reconstruction. Julia’s professional objective is to promote the
speciality of children’s orthopaedic care through teaching and
ensuring accessible educational resources. She co-convenes an
annual paediatric orthopaedic conference and is a committee
member of the Royal College of Nursing’s Society of Orthopaedic
and Trauma Nursing, the specialist sub group for children and
young people and the International Collaboration of Orthopaedic
Nurses.
Julia has presented at
international and national
conferences
and
has
published extensively on
paediatric
orthopaedic
nursing in scientific journals
and book chapters. She is on
the advisory board and is a
reviewer for the International
Journal of Orthopaedic and
Trauma Nursing
Outside of work, Julia is kept
busy with four children, two
dogs and a collection of
sheep and pigs!

Keith Tucker
Keith Tucker graduated from Charing
Cross Hospital Medical school, with
PG training at Addenbrookes and then
on the Pott Orthopaedic Rotation,
(including GOSH). He completed a
travelling fellowship of North America,
during which his primary focus was
children’s orthopaedics.
He was a Consultant General
Orthopaedic surgeon at the Norfolk
and Norwich Hospital from 1978 until
2012. He was responsible for
Children’s Orthopaedic Services there
for 30 years, and also introduced a
scoliosis service.
He has held a number of positions of responsibility within a number of
different societies. He was the initiator of the East Anglian Paediatric
Orthopaedic Group (EAPOG), and a founder member of BSCOS. He
has been secretary and President of the British Hip Society, a member
of the National Joint Registry (NJR) Steering Committee and chairman
of the NJR implant performance committee. He is a past member of
the ICOR board and ISAR committee.
He is currently Chairman of ODEP and the Beyond Compliance
advisory group, and a member of the NJR Implant performance
committee. He is involved with the implementation of the new EU
Medical Directive Regulations and the introduction of ODEP
throughout the EU (in spite of Brexit). He is also a member of the BOA
/ MHRA advisory committee on the problems of Metal on Metal
articulations. He is also an Honorary Lecturer in anatomy at the
University of East Anglia and at The Royal College of Surgeons.
He has authored and co-authored numerous orthopaedic papers, in
paediatric and adult orthopaedics, and chapters in books. He has just
completed the Orthopaedic and fracture section of the textbook
“Essential Surgery”. He has previously been awarded BOTA Trainer
of the year.

Abstracts
Free Paper Session 1

FEMORAL LENGTHENING WITH THE PRECICE
INTRAMEDULLARY LENGTHENING SYSTEM: OUTCOME IN AN
ADOLESCENT POPULATION
J.E. McKay, A.J. Timms, T. Roskrow, S. Fugazzotto, P. Edel, W.D. Goodier,
P.R. Calder
The Royal National Orthopaedic Hospital, Brockley Hill, Stanmore, HA7 4LP
joseph.mckay-2@student.manchester.ac.uk
Purpose:
To evaluate the outcome of femoral lengthening using the Precice Intramedullary
lengthening nail in adolescent patients and compare their outcome to an adult
cohort.
Method and Results:
31 consecutive femoral nails in 26 patients were retrospectively reviewed. A
mixture of aetiologies included congenital and acquired causes. A trochanteric
entry antegrade nail was inserted in the skeletally immature patients to reduce
risk of femoral head avascular necrosis (AVN). A retrograde insertion was only
inserted in cases where the distal growth plate had closed. Patients mobilised
non-weight bearing and in congenital cases, a knee extension brace was worn.
Outcome parameters included regenerate bone healing index (HI) and range of
motion at hip and knee joint. Complications related to implant, bone and softtissue were noted.
There were 19 antegrade nails, 10M:6F, mean age of 14.8 years and 12
retrograde nails, 4M:6F, mean age of 15 years. The mean lengthening was
5.26cms, with the desired length achieved in 30/31 cases. The mean HI was 26
days/cm compared to 32.8 days/cm in the adult group. There was a trend for
better healing in the younger patient and antegrade technique. All patients
returned to pre-operative range of motion. In one patient the proximal locking
bolts were removed due to irritation, no nails failed. There were no cases of
AVN. One patient required botulinum toxin injections for knee contracture. 12
nails have been removed at a mean 24.7 months.
Conclusion:
We have demonstrated, as previously seen in our adult group, excellent results
with the Precice lengthening nail in an adolescent group. There is a trend for
better healing in the younger patient and an antegrade approach. Both techniques
however, have been shown to produce good results.

CLINICAL OUTCOME OF FEMORAL LENGTHENING USING
MAGNETIC INTRAMEDULLARY LENGTHENING NAILS
COMPARED TO EXTERNAL FIXATION IN CHILDREN.
M.Hafez, A.Offiah, N.Nicolaou, S.Giles, S.Madan, J.Fernandes
Paediatric Limb Reconstruction Unit, Sheffield Children's Hospital
dr_med.hafez@yahoo.com
Purpose:
Compare the accuracy and clinical outcome of femoral lengthening using Precice
nail Versus external fixation in children
Method and Results:
Retrospective study. Sample included: age and diagnosis matched children with
femoral lengthening using either external fixators or magnetic nail for femoral
lengthening from 2010 till 2017. Exclusion: Children younger than 10 years.
Notes and radiographs were reviewed. Outcome: Accuracy in achieving planned
length, healing index (HI), complications, and residual mal-alignment assessed
with Mechanical axis deviation (MAD). Results: 25 femurs in each group.
Indication of lengthening included Leg length discrepancy (LLD) secondary to
infection, hemi-hypertrophy, congenital longitudinal deficiency and pelvic
support osteotomy. The external fixation group included 6 Monolateral and 19
circular frames, patients age was 13.9 years (10-18 years), length gained 4.4 cm
(2.4cm-8cm) with accuracy of 88%. HI was 50.7 days/cm (22-112 days/cm), 19
Complications were reported in 12 patients with incidence of 1.5 per lengthening
session, 6 of the complications were treated surgically. MAD was restored in
84% of circular frame compared to 66.6% in monolateral fixator groups. 13
antegrade and 12 retrograde femoral nails were included. The mean age was 14.4
years (12-17years). 22 patients achieved the planned length +/- 5mm with mean
accuracy of 95%. The average length gained was 4.3 cm (2- 6.5 cm) with HI of
40.1 days/cm (22.5-70 days/cm). Complications occurred in 3 patients, 1 needed
further surgery. Implant related complications included loosening of the distal
bolts leading to loss of gained length and subsequent poor regenerate. Sagittal
plane progressive deformity and trochanteric bursitis were the other
complications. MAD remained within the preoperative range except in 2 patients
with pre-existing valgus knees where the MAD increased further.
Conclusion:
Magnetic nails patients had better healing index and fewer complications. A
study of patients’ satisfaction and cost analysis would certainly help in decision
making.

LIMB LENGTHENING USING A DISTAL TIBIAL OSTEOTOMY IS
SAFE AND EFFECTIVE
C. Prior, J. Messner, P. Foster
Leeds General Infirmary
chrisprior@doctors.org.uk
Purpose:
To investigate the safety and efficacy of using a distal tibial osteotomy
compared to proximal osteotomy for limb lengthening in children
Method and Results:
37 consecutive cases of tibial lengthening and deformity correction in
children using a circular frame were included in the study. All cases were
performed or supervised by the senior author between January 2013 and
June 2017. Seventeen cases utilising a distal tibial osteotomy were analysed
with a control group of 20 cases using a standard proximal tibial osteotomy.
The mean age of the patient at surgery was 10.2 years in the control group
and 10.3 in the distal osteotomy group (range 2-16). There was a statistically
significant difference in final length gained in the two groups, with mean
lengthening of 38mm (21-49mm) in the control group, and 28mm (8-49mm)
in the distal osteotomy group (p=0.003). However, the frame index for
proximal Vs distal osteotomies showed no significant difference, with 54.2
days/cm (range 35-113) and 61 days/cm (range 32-131) respectively
(p=0.374). In the control group there was one case of fracture after removal
of frame and one case of failure of the regenerate to mature. In the distal
osteotomy group there were a similar number of pinsite infections, one
requiring debridement at frame removal, but no other significant
complications.
Conclusion:
Distal tibial osteotomies can be safely utilised in limb lengthening for
children using a circular frame, giving surgeons extra options for deformity
correction. It may be particularly useful for multiple lengthenings or in the
presence of distal deformities.

TREATMENT OF CONGENITAL PSEUDARTHROSIS OF THE
TIBIA WITH FOLLOW UP TO SKELETAL MATURITY
COMPARED TO RECENT TRENDS
M.Hafez, S.Giles, J.Fernandes
Paediatric Limb Reconstruction Unit, Sheffield Children's Hospital
dr_med.hafez@yahoo.com
Purpose:
Report of the outcome of management of Congenital Pseudarthrosis of
tibia (CPT) up to skeletal maturity
Method and Results:
A retrospective study of select CPT Crawford IV who were treated up to
skeletal maturity with availability of radiographs and medical records.
Outcome was assessed based on union rate, healing time, residual
deformities, refracture and ablation. Patients were grouped into 3 groups
(vascularized fibular graft, external fixators and intramedullary rodding).
23 patients who reached maturity were analysed. Time to union was 7.6
months. Union rate 70%. External fixation group: 7 patients, age 6.1 years,
all united,1 needed bone graft. Average union time 8.2 months, no residual
mal-alignment, no amputations, 2/7 needed corrective osteotomies and
residual LLD in 2/7 < 1 cm. Vascularised fibular graft was done in 3 cases;
all had failed previous attempts. Union time was 7 months. 2/3 united, 1
had amputation due to extensive disease. All patients had residual malalignment. Rodding group :13 patients, age 3.2 years, union rate 61%,
union time 8.3 months. Average LLD 1 cm with 1 patient LLD > 2 cm.
Residual knee mal-alignment in 2/13, 4 had procurvatum and 7 patients
had ankle valgus. Refracture was reported in 7 patients in the rodding
group. 2 patients had amputations after unsuccessful 1st attempt. 8 patients
who were not skeletally mature were treated with excision, tibial rodding,
wrapped periosteal graft with/out neutralisation frame and fibular fixation.
Average age 3.8 years, union time was 10 months. Union rate 80%, no
residual deformities.
Conclusion:
Our study shows the evolution of treatment of CPT, with increasing union
rate, less residual deformities and numbers of surgeries with more recent
techniques.

Introducing:
Our New Orthopaedic Range
Pentland Medical Ltd. is a UK-based medical supplies company, offering 30 years of
experience in the medical industry. We supply a range of unique patented products that
provide enhanced healthcare benefits and continually strive to improve healthcare.

Contact us: mail@pentlandmedical.co.uk | 0131 467 5764

THE ROYAL STOKE PIN SITE CARE PATHWAY: INITIAL
OUTCOMES
A. McBride, A. Collingwood, and A. Gallimore
Keele University and Royal Stoke University Hospital
p.ogrodnik@keele.ac.uk
Purpose:
The aim of the study was to determine initial conclusions concerning
the effect of the introduction of a pin site care pathway.
Method and Results:
There are numerous care regimes for pin-sites from the use of gauze, to
leaving the wounds open. However, RCN guidelines recommend the
use of a non-shredding, absorbent dressing associated with an element
of compression is required in order to draw exudate from the wound
and to prevent skin movement around the pin or wire, thus helping to
reduce the risk of irritation of the skin or cause pin site infection. In the
new pathway patients/carers are educated from the outset on pin-site
care and the three states: calm, irritated, and infected. After about 8-14
days the post-operative dressings are replaced with a polymeric
membrane dressing; the compression provided by a retainer. We
compared the effects of a new design of clip retainer and bung retainer
for ease of use and pressure forces on a frame fixator model.
Furthermore, we compared infection rates in 60 concurrent patient
records prior to 31st December 2013 against an equal number prior to
31st December 2017. Our study demonstrated bung retainers had higher
retention pressures but the clip retainers provided ease of use, visibility
and controllable compression. Pressure exerted by bung retainers could
exceed thresholds that could cause pressure necrosis. The initial
retrospective analysis illustrated a reduction in oral antibiotics (p<0.05)
in addition to a reduction in admitted IV antibiotics (p<<0.05).
Conclusion:
We have presented a pin-site care pathway including compression of
dressings around the pin-site. The new clip retainer in combination with
a polymeric membrane dressing has proved an effective combination.
Initial indications suggest this technique, coupled with good patient
education, has reduced associated complications with pin-site care. A
full prospective study is required to confirm the results.

PATIENT REPORTED OUTCOMES IN IDIOPATHIC
CONGENITAL TALIPES EQUINOVARUS: A SINGLE CENTRE
RETROSPECTIVE REVIEW
M. Quarm, S. Paterson, A.W. Murray, E.J. Baird
The Royal Hospital for Sick Children Edinburgh
emilybaird@nhs.net
Purpose:
The aim of the study is to analyse the patient reported outcome measures
(PROMs) following the Ponseti regime for idiopathic congenital talipes
equinovarus (CTEV) and compare these to the clinical outcomes
Method and Results:
107 patients (154 feet) with idiopathic CTEV were treated at The Royal
Hospital for Sick Children in Edinburgh from 2010-2018. A case note
review was conducted, and patients and families were contacted to
complete the Oxford Ankle Foot Score for Children, and the Roye
Score. PROMs were collected in 66 cases (62%). The vast majority
(83%) were highly satisfied with the outcome of treatment. Those less
satisfied underwent additional treatment (additional periods of casting
and surgery beyond a primary Achilles tenotomy) and experienced
issues with compliance and attendance at clinic. Overall, shoe wear
proved to be the area of greatest concern to patients and their families.
Conclusion:
PROMs in this patient group showed very high levels of satisfaction.
Examining those less satisfied identified an association with poor
compliance and attendance, and subsequent need for further
intervention. In part this could be due to the severity of the disease.
However to increase compliance we aim to increase our interaction with
families at crucial time points and offer additional support, particularly
around the fitting of boots and bars and later, shoe wear.

KINGELLA KINGAE SEPTIC ARTHRITIS: MAINTAINING A
HIGH-LEVEL OF SUSPICION IN CHILDREN WITH ATYPICAL
PRESENTATION AND AN ELEVATED ESR/CRP RATIO
M. Khattak, R.A. Stevenson, T. Donnelly, H. George, C. Talbot
Alder Hey Children's Hospital, Liverpool
mohammedkhattak@outlook.com
Purpose:
Determine the extent to which patient demographics, clinical presentation
and blood parameters vary in Kingella Kingae (K.Kingae) septic arthritis
when compared to those of other organisms and if this difference needs to
be considered when assessing children with a potential septic joint.
Method and Results:
A retrospective case series reporting the clinical, biochemical and
microbiological outcomes of all confirmed septic arthritis, between October
2012 and November 2018 was undertaken. 170 patients underwent
arthrotomy for presumed septic arthritis (40% knee, 34% hip, 9% shoulder,
9% elbow 7% ankle and 1% wrist). Of these cases, 74 had culture/PCRnegative results however intra-operative findings led to these being treated
as septic arthritis. Of the remaining 96 patients (culture/PCR-positive),
K.Kingae was the most commonly isolated organism (39.6%, n=38). The
mean age of K.Kingae cases (16.1 months) was significantly lower than
cases of all other organisms (38.8 months, p=0.0014). Mean duration of
symptoms prior to presentation in K.Kingae was 4.9 days. Mean
temperature at time of presentation was significantly lower in K.Kingae
versus other organisms (p=0.035). Furthermore, mean ESR in the K.Kingae
septic joints was significantly lower than in all other reported cases
(p=0.0413). Mean CRP was significantly lower to an even greater degree in
cases of K.Kingae when compared to others (p-value=0.000241). Mean
ESR/CRP ratio was significantly higher in K.Kingae (3.04) than other
infections (1.58, p=0.002058). 76% of cases of K.Kingae were PCRpositive and culture-negative.
Conclusion:
Our experience from a tertiary referral paediatric orthopaedic unit shows
K.Kingae to be the most commonly isolated organism in septic arthritis.
Furthermore, only a quarter of cases were picked up on routine cultures.
We therefore recommend the routine use of Polymerase Chain Reaction
testing and a high index of suspicion for K.Kingae in suspected septic
arthritis, particularly in younger patients with a higher ESR to CRP ratio.

PROPHYLACTIC PINNING OF THE CONTRALATERAL HIP IN
SLIPPED UPPER FEMORAL EPIPHYSIS
X. Tonge, N. Ormsby, S. Dorman, R. Walton, H. George
Alder Hey Children's Hospital
xenia.tonge@doctors.org.uk
Purpose:
This study aimed to improve the current criteria for prophylactic pinning in
unilateral SUFE and assess the complication rates associated with not
prophylactically treating.
Method and Results:
All patients treated for SUFE at our institution from January 2008 until
December 2017 were included. Detailed demographics, operation notes,
follow-up clinical and radiographic findings, complications and secondary
surgical procedures were noted. The criteria used for prophylactic pinning
were assessed and they were age, sex, weight and severity of slip. Results
103 patients were treated for SUFE. The mean age at presentation was 12.5
years, with 63%(n=65) being male. 67.5% of the patients were overweight.
49 patients had bilateral pinning, 24.3%(n=25) of them had early
prophylactic pinning of the opposite side. Of the 78 patients who did not
have early prophylactic pinning of the contralateral hip, 23%(n=24)
eventually underwent late contralateral pinning because of the onset of new
symptoms. Of these, 0 patients went on to develop avascular necrosis in the
second side. The overall risk of developing a contralateral SUFE in our
population was 32%. In patients presenting under the age of 10, the risk of a
contralateral SUFE was >50%(P=0.012), with the incidence as high as 63%
in girls under 10, compared to 51% in boys (P=0.042). Patients above the
World Health Organisation 92nd percentile for weight; had a significantly
higher risk of developing a contralateral SUFE (P=0.004).
Conclusion:
The younger the patient at presentation, particularly if they are overweight;
the higher the risk of developing a contralateral SUFE, with girls more
likely to develop a contralateral slip than boys. We would recommend
prophylactic pinning in overweight patients who present aged 10 and
younger. With consideration of prophylactic pinning in children,
particularly girls, up to 13 years. With our results, we are also developing a
predictive model to aid the decision-making process.

ACETABULAR RETROVERSION HAS INCREASED
PREVALENCE IN PATIENTS PRESENTING WITH SLIPPED
UPPER FEMORAL EPIPHYSIS: A SIGNIFICANT RISK
FACTOR?
P. Buddhdev, J. Balakumar, D. Slattery (sponsored by A. Hashemi-Nejad)
Royal Children's Hospital, Melbourne, Australia
pranai2000@hotmail.com
Purpose:
The aim of this study was to assess the prevalence of acetabular
retroversion in patients presenting with Slipped Upper Femoral Epiphysis
using both validated radiological signs and CT angle measurements.
Method and Results:
A retrospective review of all cases involving surgical management for
acute SUFE presenting to the Royal Children’s Hospital, Melbourne were
assessed from 2012-2018. Pre-operative plain radiographs were assessed
for slip angle, validated radiological signs of retroversion (post
wall/crossover/ischial spine sign) and standardised post-operative CT
Scans were used to assess cranial and mid-acetabular version. 103 patients
underwent surgical intervention; 47 females and 56 boys, with an average
age of 12.4 years (range 7.5-16.6 years). 86 patients underwent pinning in
situ (PIS) with subcapital realignment surgery (SRS) performed in 17
patients (slip angles >75degrees). Contralateral prophylactic hip PIS was
performed in 76 patients (73.7%). Complete radiological data was
available for 80 patients with adequate axial CT imaging of both hips. 60%
of patients had 1 or more radiological signs of retroversion in the slipped
hip, with 35% on the contralateral side. The mean cranial and midacetabular version measurements were -8degrees (range -30 - 8 degrees)
and 12degrees (range -10 - 25degrees), respectively.
Conclusion:
Acetabular retroversion is rare in the normal population with studies
reports ranging from 0-7%. This study shows an increased prevalence of
acetabular retroversion in patients presenting with slipped upper femoral
epiphysis. Larger studies are required to assess if it can be considered a
risk factor for SUFE, if there is a role in guiding management of the
affected and/or contralateral hip, and the longer-term outcome of this
patient group who may develop premature hip osteoarthritis due to
femoroacetabular impingement from combined pincer- and acquired cam
lesions.

STABILITY IN SLIPPED CAPITAL FEMORAL EPIPHYSIS - TIME
FOR A NEW DEFINITION?
T. Holme, J. Hutt, Y. Gelfer, A. Yeo
St George’s University Hospitals NHS Foundation Trust
thomas.holme@nhs.net
Purpose:
This study aims to correlate the clinical assessment of stability in slipped
capital femoral epiphysis (SCFE) with intraoperative findings during open
reduction; and asks if the often-used Loder classification of stability requires
review.
Method and Results:
Ten children with severe SCFE underwent the modified Dunn realignment
osteotomy over a one-year period. Prospective data was collected on the
preoperative stability, as clinically defined by Loder et al (1993), and
correlated with intraoperative findings of ease of separation of the capital
femoral epiphysis from the femoral neck. 4/10 cases were clinically unstable,
and confirmed to be unstable intraoperatively. Of these, three could not even
get out of bed, and one could get out of bed and mobilise with crutches but
not weight bear on the affected limb. 6/10 cases were clinically stable, of
these four were confirmed to be stable intraoperatively, but the remaining two
were found to be unstable. Furthermore, a questionnaire survey of 30
orthopaedic consultants with varying subspecialist interest was conducted to
assess their interpretation of Loder’s classification of stability. Results
showed that the Loder classification is vague.
Conclusion:
This prospective case series suggests that the current clinical classification
system for stability in SCFE may not be accurate, particularly for clinically
stable cases. Our findings are in line with the retrospective study by Ziebarth
et al (2009) where all clinically unstable SCFE were proven to be unstable
intra-operatively, but half of the clinically stable SCFE had physes that were
mobile. This study has also demonstrated that the definition of stability in the
Loder classification is open to interpretation and requires clarity. Unstable
SCFE is known to be associated with a higher risk of AVN and therefore
being able to accurately categorise “stable” from “unstable” cases and hence
determine the optimal timing for surgery is of importance.
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WHAT IS THE INCIDENCE OF LATE DETECTED
DEVELOPMENTAL DYSPLASIA OF THE HIP (DDH) IN
ENGLAND? A 26-YEAR NATIONAL STUDY OF CHILDREN
DIAGNOSED OVER 1 YEAR OF AGE
C Broadhurst, A Rhodes, P Harper, DC Perry, NMP Clarke, A Aarvold
Southampton Children’s Hospital
charlottebroadhurst@doctors.org.uk
Purpose:
This study aimed to establish the true incidence of DDH diagnosed after
one-year of age in England.
Method and Results:
Methods: Data source: Linked primary and secondary care information
from two independent national databases of routinely collected data was
used: the UK Clinical Practice Research Datalink (CPRD) and Hospital
Episode Statistics (HES). CPRD GOLD includes active records for over
2.45 million individuals (3.5% of the UK population), and is known to be
representative of the national population with respect to age, sex and
regional distribution. Inclusion/exclusion criteria: The study examined all
children aged between one and eight years old with a new first diagnostic
code for DDH, from 01/01/1990 to 01/01/2016. Cases were excluded if
they had codes indicative of co-existing neuromuscular disease,
syndromes or traumatic hip dislocation. Statistical analysis: Overall and
study specific (age, sex, year and region) incidence rates were calculated
using specifically calculated ‘at risk’ populations. Descriptive statistics
(frequencies, percentages and range) were applied to the demographic
data. Poisson confidence intervals were calculated for rate estimations.
Results: The incidence of late-diagnosed DDH was 1·28 cases per 1000
live births. Within the study population, 754 children were identified
with a diagnosis of DDH after one year of age. Of all late diagnoses, 536
(71.1%) were detected between 1-2 years of age. The ratio of females to
males was 4·2:1. Distribution was evenly spread throughout England.
Conclusion:
The study provides a detailed up to date analysis, against which previous
decades’ and future incidence rates may be compared. The incidence of
late diagnosed DDH is unchanged from that reported forty years ago,
prior to the introduction of the national selective screening programme.
These results add critical detail to the ongoing unresolved debate
regarding selective screening of DDH in the UK.

THE TREATMENT OF NEONATAL HIP DYSPLASIA WITH
SPLINTS: TIME FOR CONSENSUS?
D.J. Westacott, D.C. Perry
University Hospital of Coventry & Warwickshire
dan_westacott@hotmail.com
Purpose:
To understand the variation in the management of hip dysplasia identified
from the UK neonatal selective screening programme.
Method and Results:
A nationwide survey of BSCOS members was conducted to ascertain their
treatment pathways. The online survey was designed and tested amongst a
group of five BSCOS members, and conducted around the time of the 2018
BSCOS meeting. There were 111 responses (60% of members), which
illustrated wide variation in care. 91 (over 80%) of respondents treated more
than 10 cases per year, yet only 61 (55%) of members had a local protocol to
which to adhere. 90 (81%) used the Graf classification, and 103 (93%) use a
Pavlik harness as the primary treatment. Consensus is lacking in key areas
including duration of harness use, hours per day, clothing, and weaning.
When to use a harness at all was one of the most contentious issues, with
significant inconsistencies in opinions regarding which hips need treatment.
Conclusion:
There is wide variation in treatment strategies but consensus exists in some
areas. The GIRFT initiative is seeking to standardise care pathways and this
variation appears unnecessary and unacceptable. The STEPS charity has
called for consensus in order to mitigate parental angst in discussion forums,
and NIPE have suggested that this may be the basis on which to better
integrate DDH into national screening pathways. Standardised care is good
for patients and is the platform from which we can begin to understand what
really works!

INVESTIGATING THE RADIATION RISK FROM REPEATED
PELVIC IMAGING IN THE TREATMENT AND FOLLOW-UP
OF DEVELOPMENTAL DYSPLASIA OF THE HIP.
E. Vogel, T. Leaver, B. Johnson, J. Lampard, M. Uglow, A. Aarvold ,
Children’s Orthopaedics, Southampton Children’s Hospital
ev1g16@soton.ac.uk
Purpose:
To quantify the radiation exposure of patients undergoing treatment for
DDH and thus establish the lifetime risk of malignancy due to the pelvic
radiographs.
Method and Results:
Methods: Patients who had completed at least five years follow-up
following successful Pavlik harness treatment were identified from the
Southampton Children’s Hospital DDH database. Data was analysed on
every radiograph, obtained from the Computerised Radiology
Information System database and used to calculate the effective dose
(ED), specific for patient’s age and tissue irradiated. Cumulative ED was
compared to Health Protection Agency (HPA) standards to calculate
lifetime risk of malignancy from the radiographs. Results: All
radiographs of 40 successfully treated Pavlik harness patients with DDH
were assessed. The mean number of AP pelvis radiographs was 7.00
(range: 6-9, mode: 7). The mean total ED was 0.252 mSv (Range:
0.107-0.463, SD: 0.070), which is far lower than the annual ‘safe’ limit
for radiation workers and is categorised as “Very Low Risk”.
Conclusion:
Clinicians treating DDH can be re-assured that the cumulative radiation
exposure from pelvic radiographs is “Very Low Risk”. This study
provides a scientific answer that can be given to parents for the
frequently asked question about risk of pelvic radiation.

DOES EARLIER INTERVENTION WITH OPEN MEDIAL
REDUCTION HAVE A BETTER OUTCOME AT 5 YEARS
THAN AN ANTERIOR OPEN REDUCTION FOR
DEVELOPMENTAL DYSPLASIA OF THE HIP?
A. Afsharpad, A. Bridgens, A. Hashemi-Nejad
Royal National Orthopaedic Hospital
annabridgens@gmail.com
Purpose:
The purpose of the study was to compare the outcomes of early
intervention with a medial open reduction versus an anterior open
reduction in the treatment of Developmental Dysplasia of the Hip.
Method and Results:
We performed a retrospective case series review of all patients who
underwent a medial open reduction at our institute between 2001 &
2011. Inclusion criteria included unilateral dysplasia, no previous
surgery with a minimum follow up of 5 years. We had a case matched
control group of patients who were treated with an anterior open
reduction. Radiographic data included Tonnis grading at presentation,
Centre Edge Angle and Bochultz-Ogden classification at 5 years postsurgery recorded by 2 observers. We also recorded the age of the child
at time of surgery, need for further surgery and complications following
the index procedure. We identified 17 patients in each case series.
There was a 17.6% rate of avascular necrosis in the medial group
compared with 5.8% in the anterior group. In the anterior group 44%
required a femoral osteotomy and 27.7 % a pelvic osteotomy at the
index procedure but no further surgery. In comparison 22% required
further surgery in the medial group. When the CEA of the normal hip
was compared with the treated hip at 5 years, in the medial group the
normal hips had an average CEA =21 versus 13 in the treated hips. In
the anterior group the normal hips had an average CEA = 23.62 versus
21.2 in the treated hips (p < 0.0001).
Conclusion:
Earlier reduction of the hip with open medial reduction did not improve
outcome and resulted in a higher rate of acetabular dysplasia and
avascular necrosis. Delaying intervention until an age when open
reduction can be safely combined with pelvic osteotomy showed a
lower complication rate and better radiological outcome at 5 years.

THE EFFECT OF OSSIFIC NUCLEUS ON AVASCULAR
NECROSIS AND THE NUMBER OF SECONDARY
PROCEDURES IN LATE-PRESENTING DEVELOPMENTAL
DYSPLASIA OF THE HIP
M. Apostolides, S.R. Gowda, C. Roslee, R.E. Beamish, N. Burby,
R.H. Richards
Queen Alexandra Hospital, Portsmouth, UK
michaelapostolides88@gmail.com
Purpose:
This study aims to assess the impact of ON presence or absence on AVN
rates and the number of secondary procedures in late-presenting DDH.
Method and Results:
Data was collected prospectively between 1994-2018 at a single UK
centre by the senior author (RHR). All confirmed late-presenting and
failed Pavlik harness patients were treated using the same algorithm.
Hips were graded using the Tonnis classification and the presence of ON
was recorded. The modified Severin classification was used to monitor
long-term outcomes. The association between ON and AVN/Secondary
procedures was investigated. 106 children with 119 hips were included
in this study; the mean age at presentation was 13.3 months and the
average age at surgery 15 months. Patients who had completed their
treatment had a mean follow up of 8.9 years. The ON was present in 95
hips (80%) before treatment initiation. Closed reduction was performed
in 54% of all hips and open reduction in 46%. The total number of
secondary procedures was 35 (4 femoral and 31 pelvic osteotomies).
AVN>1 (Kalamchi classification) was present in 25.7% of all hips.
39.1% of hips with absent ON had AVN>1, compared to 18.7% when
present (p 0.036). Interestingly, more secondary procedures were
performed when ON was present – 31.2% compared to 8.7% when not
present (p 0.028). The type of reduction also had an effect – open
reduction significantly increased AVN rates (p 0.00009). Logistic
regression identified that absence of ON at time of surgery and open
reduction were risk factors for developing AVN in late-presenting DDH.
Conclusion:
The absence of ON and open reduction significantly increase the AVN
rate in the treatment of late-presenting DDH. Patients with ON present at
time of surgery will have more secondary procedures performed,
however, this does not seem to increase AVN rates.

SURGICAL TREATMENT OF LATE-PRESENTING DDH IN AN
AFGHAN HOSPITAL USING AN INTERLOCKING ILIAC
OSTEOTOMY
R. Hutchinson, P. Henman, R. Hamid
Newcastle-Upon-Tyne Hospitals NHS Foundation Trust, Newcastle, UK;
Mazar E Sharif Regional Hospital, Balkh Province, Afghanistan
rhutch@doctors.org.uk
Purpose:
We present the early results of a modified Salter’s osteotomy, based on the
principles of the geometric iliac osteotomy described by O’Hara, in cases
of late-presenting DDH in an Afghan hospital.
Method and Results:
A series of 108 children (139 hips) were assessed clinically and
radiologically pre- and post-surgery. All patients were operated on by a
single surgeon (RH). Gait, ability to crouch and wound healing were
assessed in Afghanistan. Hip reduction, change in acetabular index (AI)
and radiological evidence of avascular necrosis were assessed by an
independent reviewer in the UK. It should be noted all cases were
performed without the use of an image intensifier. During the follow up
period all patients could walk unaided, crouched with minimal pain and
there were no recorded wound infections. Radiographic analysis showed 2
(1%) cases of secondary dislocation and 20 cases (10%) with changes
suggestive of avascular necrosis (Kalamchi and McEwen grades: 1 in 8
cases; 2 in 8 cases; 3 in 4 cases). Mean pre-operative AI was 39° (95%
confidence interval (CI): 37.9 to 40.2). Mean post-operative AI was 17°
(95% CI: 16.0 to18.3).
Conclusion:
Complex surgical treatment for children is difficult to achieve in
Afghanistan’s current socioeconomic situation and many children with
crippling conditions go untreated or suffer complications of attempted
surgical treatment. This series demonstrates that with attention to the
principles of safe surgery and by employing a robust and effective surgical
technique, successful treatment of a challenging condition is possible. We
feel the intrinsic stability of the osteotomy is an advantage in this patient
group and speculate that the fact that this surgical technique avoids a free
bone graft may contribute to the low incidence of infection.

THE SALTER'S INNOMINATE OSTEOTOMY DOES NOT
LEAD TO ACETABULAR RETROVERSION
J.A. Shelton, G. Airey, S.L. Dorman, D. Wright, C. Bruce
Alder Hey Children's Hospital
james.shelton@nhs.net
Purpose:
This study aims to accurately assess acetabular version using crosssectional imaging in the immediate per-operative period
Method and Results:
All patients undergoing Salter’s osteotomy were identified using the
AHCH DDH database. Inclusion criteria were: Salters osteotomy for
DDH, unilateral with a post op CT scan and adequate notes available.
We excluded bilateral DDH and those without CT scan. Axial images
were assessed for acetabular version (AV) with a modification of
Abousamra’s technique by two authors with any discrepancies reviewed
by a senior author. Measurements for the pathological hip and control
hip were taken and Wilcoxon signed-rank test (<0.05) used for statistical
analysis. Inter-observer reliability was assessed with Intra-class
correlation coefficient (>0.7). 108 patients were identified with 92
included. Average age was 20.5 months, 81.5% female and 65% left
sided. No acetabular retroversion was identified with mean AV 15.86®
in Salter’s hips and 12.99® in control hips (p=<0.001). Inter-rater
reliability was 0.765 controls and 0.9 salters. No crossover sign was
seen on follow up radiographs.
Conclusion:
This is the largest study assessing AV after Salter’s osteotomy and
provides compelling evidence that retroversion post salters is a fallacy
especially in conjunction with emerging evidence from comparative
studies between cross-sectional imaging and radiographs showing poor
reliability of retroversion on radiographs. This will aid adult hip
surgeons with acetabular positioning as the TAL is excised in the
majority of DDH surgeries.

MEDIUM TERM OUTCOMES FOR CERAMIC-BEARING
TOTAL HIP ARTHROPLASTY IN TEENAGE PATIENTS
P. Buddhdev, I. Vanhegan, A. Hashemi-Nejad
Royal National Orthopaedic Hospital
pranai2000@hotmail.com
Purpose:
The aim of this study was to address the indications and outcomes for
ceramic-bearing total hip replacements (THR) in teenage patients.
Method and Results:
All patients who underwent THR under the care of a single surgeon at
RNOH from 2002-2017 were identified. Inclusion criteria: patient
<19years, ceramic bearings and minimum one-year follow-up.
Medium-term validated clinical scores (Oxford hip score & VAS) were
obtained and radiographs were examined for radiological outcome. 68
primary hip replacements were performed in 61 patients (21M, 40F)
with seven bilateral cases. The average age was 16.7 years and average
follow-up was 7.75 years. Avascular necrosis accounted for the vast
majority of the underlying causes of advance degeneration including
SUFE (30%), Steroid/Sickle Cell (20%) and sequelae of Perthes and
DDH (13% and 10%, respectively). Other causes included protrusio,
epiphyseal dysplasia, JRA and sequelae of septic arthritis. At a mean
7.75 years the all-cause revision rate was 3% with two patients
requiring revision surgery. Radiological survivorship was 95% with no
signs of loosening of either the femoral or acetabular components. 80%
of the cohort had undergone previous surgery; 50% had been multiply
operated. At mean 7.75year follow-up, the Medium-term clinical
outcomes scores included mean Oxford Hip Score of 44 and VAS 1.5,
indicating satisfactory outcome.
Conclusion:
This study demonstrated excellent radiographic and clinical outcomes
at 7.75 years following ceramic-bearing total hip replacement in
teenage patients with a revision rate of 3%. A firm understanding of the
distorted anatomy noted in these patients following previous surgeries
should be appreciated and planned for. Longer term outcome measures
are required.

THE OUTCOMES OF PERTHES’ (TOP) STUDY - DEVELOPMENT
OF A CORE OUTCOMES SET FOR CLINICAL TRIALS IN
PERTHES’ DISEASE
D.G. Leo, R. Murphy, J.W. Long, T. Gambling, A. Long, H. Jones, D. Perry
Liverpool John Moores University
d.g.leo@2016.ljmu.ac.uk
Purpose:
This study sought to identify, following the COMET initiative guidelines, a
suite of key physical, emotional and social outcomes to be employed in
clinical practice and research on Perthes' disease.
Method and Results:
Methods: A systematic review of the literature was performed to identify a list
of outcomes reported in previous studies. Following this, 12 children affected
by Perthes’ disease, and 18 related parents were interviewed using a semistructured interview format. These outcomes formed the basis of a Delphi
survey (2 rounds), where 18 patients with Perthes’ disease, 46 related parents
and 36 orthopaedic surgeons rated each outcome for importance. Results: 43
outcomes have been used to define “success” in Perthes’ disease. Following
the Delphi survey 16 outcomes (divided in 4 main categories: x-ray findings;
clinical signs; impact on life; effects of treatment) scored over the 70%
threshold for importance. These were further refined through consensus
meetings at the International Perthes Study Group (Dallas, Tx), and of the
international steering group.
Conclusion:
Core Outcomes Sets (COS) are important to improve standardization of
outcomes in clinical studies and to aid communication with funding bodies.
The final data obtained from the Delphi will be ratified by the international
steering committee in December 2018.
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THE ‘ADDED VALUE’ OF SPECT-CT IN CHILDREN WITH
COMPLEX FOOT AND ANKLE PAIN
J. Yeats, O. Rahbek, L. Biassoni, M. Easty, D. M. Eastwood
Great Ormond Street Hospital for Children NHS Foundation Trust
james.yeats@doctors.org.uk
Purpose:
To review the role of single photon emission computed tomographycomputed tomography (SPECT-CT) in the management of the child with
complex foot/ankle pain.
Method and Results:
In the paediatric orthopaedic department of our tertiary referral hospital we
reviewed the records of 29 patients with complex foot and ankle pain,
referred for SPECT-CT (total 30 scans) performed between Sept 2009-Oct
2018. All patients had had foot and ankle radiographs and 19/30 patients
had undergone MRI prior to SPECT-CT. The added value of SPECT-CT
was established during combined discussions between the radiologists and
the orthopaedic surgeons and referenced to physeal activity.
The patients’ mean age was 12yr (range 5-16), 19/30 scans were in female
patients. 13 patients had undergone previous surgical treatment. SPECT-CT
was found to have decisive clinical value compared with x-ray and CT/MRI
in 20/30 cases. In 7 patients, it re-directed conservative management. In 6
patients, it showed additional/unexpected focal areas of mechanical stress
and thus surgery was avoided. In 5 cases, it prompted surgical management
(fusion, coalition excision, arthrodesis) and in 2 patients it excluded other
pathology. When compared with MRI, SPECT-CT added further clinical
information in 11/19 cases. When considering specific underlying
conditions SPECT-CT was shown to add decisive clinical value in 6/7
patients with tarsal coalition, 4/6 patients with previously operated on
CTEV and 2/4 patients with accessory ossicles. In 10/30 cases SPECT-CT
confirmed the diagnosis without adding significant clinical information.
Conclusion:
By identifying foci of active mechanical stress at cortical bone level
SPECT-CT is a valuable further imaging modality to investigate children
with complex foot and ankle pain where there is diagnostic uncertainty. It
may have particular relevance in the multiply operated foot and in tarsal
coalitions.

MULTI-CENTRE STUDY OF PHYSICAL ABUSE AND LIMB
FRACTURES IN YOUNG CHILDREN IN THE EAST ANGLIA
REGION
P.D Mitchell, R. Brown, T. Wang, R.D. Shah, R.J. Samworth, S. Deakin,
P. Edge, I. Hudson, R. Hutchinson, K. Stohr, M. Latimer, R. Natarajan,
S. Qasim, A. Rehm, A. Sanghrajka, E. Tissingh, G.M. Wright.
Peterborough City Hospital led this multi-centre project
piers.mitchell@nhs.net
Purpose:
The aim of this study is to determine if the detection of physical abuse in
young children with fractures is of uniform high standard in the East
Anglia region of the UK, and whether we can identify areas for
improvement in our detection of high risk groups.
Method and Results:
We undertook a 4-year, multi-centre, retrospective study at 7 hospitals
across the East Anglia region of Britain (East Anglia Paediatric Physical
Abuse and Fractures Study - EAPPAF). The study participants were age
groups and fractures indicated as being at higher risk for physical abuse
(all children under 12 months of age, and fractures of humerus and femur
in children under 36 months of age). Our criterion for physical abuse was
the decision of a multiagency case conference (MCC). Our results
showed that only 46-86% of infants (under 12 months) with a fracture
were assessed by a paediatrician for physical abuse after their fracture.
Significant variation in the MCC decision of physical abuse was noted in
children attending different hospitals (p<0.01).
Conclusion:
It is a concern that significant variation between hospitals was found in
the detection of physical abuse as confirmed by MCC decisions. To
minimise failure to detect true cases of physical abuse, we recommend
that all high-risk children should be assessed by a paediatrician prior to
discharge from the emergency department. Our proposed criteria for
assessment are any child under the age of 12 months with any fracture,
under 18 months of age with femur fracture, and under 24 months with
humeral shaft fracture (not supracondylars).

NEONATAL BIRTH FRACTURES: A TERTIARY MATERNITY
HOSPITAL EXPERIENCE.
A.Rehm, P.Promod, D.Manoukian, S.Wills, A.Hotchen, A.Ogilvy-Stuart
The Rosie Hospital, Cambridge University Hospitals NHS Trust
leoreporting@yahoo.co.uk
Purpose:
To identify the incidence and types of neonatal birth fractures in a tertiary
maternity unit in the United Kingdom (UK) and find possible associated
factors.
Method & Results:
Identification of all live births born in our institution between 2000 and
2016. Review of hospital records and imaging of all neonates who had any
imaging done up to the age of 12 months to identify birth fractures. Data
were analysed with RStudio.
We identified 87461 consecutive live births. Sixty six sustained a fracture
during delivery: 47 clavicle-, 12 humerus-, 4 skull-, 1 femoral-, 1 rib- and
1 tibial fracture. Five neonates who suffered a clavicle or humerus fracture
also had an Erb’s palsy. Fracture patients' mean/median birth weights
were 3690/3830 grams (population 3368/3415) and gestation
mean/median were 39.3/40 (population 39.1/39). The modes of delivery in
the fracture group were: spontaneous (28), emergency caesarean (6),
elective caesarean (4), forceps (18) and Ventouse (10). Sixty five fractures
were in singletons. The dependent variable “Fracture” was linked with the
independent variables birthweight, sex, gestation, delivery day, delivery
time, number of deliveries per day, delivery mode and breech. Logistic
regression analysis showed a significant association between “Fracture”
and “Birthweight”, “Forceps Delivery” and “Gestation”.
Conclusion:
Our data are the first data on neonatal birth fractures from a maternity unit
in the UK. We found a low incidence of 0.075% for all and 0.0046% for
depressed skull fractures (literature: 0.1% to >2% for all fractures,
0.00376% to 0.01% for depressed skull fractures). The low fracture rate
being equal for any day and time possibly reflects an obstetrician being on
site all the time and the unit managing many complex pregnancies. We
recommend including data on birth fractures as part of a range of clinical
safety markers for delivery units.

WHICH WOULD YOU CHOOSE FOR YOUR CHILD?
TREATMENT OF OFF-ENDED DISTAL RADIUS FRACTURES
WITH PLASTER OR SURGERY.
B.A. Marson, J. Ng, K.R. Price, J.B. Hunter
Nottingham Children's Hospital
james.hunter@nuh.nhs.uk
Purpose:
The aim of this study is to analyse the treatment of children with offended
distal radius fractures when offered surgical or conservative management.
Method and Results:
There is uncertainty regarding the best treatment for offended distal radial
fractures. In this situation of uncertainty, we have developed a collaborative
approach with the parents of the children we treat. Both options are
explained to the parents with advantages and disadvantages of both. Parents
are provided with an information sheet and a fracture clinic appointment
within 48h so that they can consider the options and give informed consent
to either treatment. The protocol was introduced in September 2017. Data
collection started in April 2018. 23 children have been treated so far. 13
(52%) were eligible for the protocol (age < 10,
closed/isolated/neurovascularly intact injury) 12 (92%) families selected
treatment in a straight plaster. 1 family selected manipulation under
anaesthesia and k-wire fixation. Mean follow up is currently 7.9 weeks.
Children were kept in cast for 5 weeks. All fractures have united by 6-8
weeks. 4/12 children have a full range of motion, 1 child has a “reasonable”
range of motion, the other children have no documented issues with
function. Collection of six-month follow up data is in progress.
Conclusion:
Most parents will choose conservative management despite being aware of
all the potential risks. These include the fracture healing with a bump and
published evidence for conservative management restricted to a prospective
cohort study. It is important that parents are offered the choice, particularly
following the Lanarkshire vs Montgomery ruling so families are aware of
the alternatives to surgery. Longer follow-up and a well-designed
randomised trial is required to test this hypothesis further.

WHAT MAKES US DIFFERENT?
Beagle Orthopaedic is a Lancashire based orthopaedic bracing company with an excellent reputation for both quality
products and unsurpassed customer service.
We set ourselves the challenge to provide superior Orthopaedic products manufactured in the UK. It’s been a
progressive 10 years and we now believe we are making a difference.
Partnering with clinicians, we design and manufacture products that are required for practical clinical needs.
Our 24hour delivery commitment to all our customers and the ability to order 5, 500 or 5000, means that we truly are a
unique company who can deal with the individual needs of each hospital on an exclusive basis whilst still holding a
competitive stance within the market place.
Training and education is the cornerstone of our Company ethos and forms a large part of the support that we deliver
everyday, ensuring that are all our products are used effectively with the ultimate goal of providing clinicians
value-added service with improved outcomes for the patient.
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The AO Foundation is a charitable organisation, which is dedicated to the promotion of excellence in
surgery of musculoskeletal trauma. AOUK & Ireland is the Anglo-Irish section of the foundation and
through its education department delivers non-profit making courses in the UK & Ireland to train young
surgeons and operating room personnel in the theory and practice of trauma.
The membership of AOUK & I consists of a group of established surgeons and ORPs who freely give
their time to teach on the 30 courses that are run by AOUK annually.
AOUK & I also offer research grants and fellowships.
The AO mission statement is: Promoting excellence in patient care and outcomes in trauma and
musculoskeletal disorders

For further information please visit www.aouk.org

PAEDIATRIC MEDIAL HUMERAL EPICONDYLE FRACTURE
MANAGEMENT: A NATIONAL REVIEW OF PRACTICE IN
GREAT BRITAIN AND NEW ZEALAND.
N. Wilson, D.C. Perry, The ELBOW collaborative
Alder Hey children’s hospital
rastevenson@doctors.org.uk
Purpose:
To estimate the frequency of medial epicondyle fractures and variation in
treatments, providing feasibility data for a national randomised control
trial (RCT).
Method and Results:
The study was undertaken at 28 hospitals in Great Britain and 1 hospital in
New Zealand. All patients with radiological evidence of medial humeral
epicondyle fracture were identified using a key word search of the PACS
system digital radiology reports between December 2013-2016 amongst
patients aged 0-17yrs. Information on patient demographics, fracture
classification and treatment were extracted. Results: 536 medial
epicondyle fractures were identified in the 28 British hospitals over the 3
year period. The average age of injury was 11.3 years in males and 10.4
years in females with a M:F ratio of 1:1.3. The frequency of elbow
dislocation was 24.4%, and incarcerated fragments were present in 7.5%.
The frequency of surgical treatment within hospitals varied from 16.7% 87.5%. 37% of displaced fractures were treated conservatively and 65.1%
of surgical cases were fixed with a single screw. Over the same period 89
epicondyle fractures were identified in Starship Children’s Hospital, New
Zealand. 38% of these displaced fractures were treated conservatively.
Conclusion:
There is wide variation in practice. There is similar uncertainty within the
UK, and internationally. This supports the urgent need for a randomized
clinical trial comparing operative and non-operative treatment.

HOW DO PAEDIATRIC VIRTUAL FRACTURE CLINICS AFFECT
STANDARDS OF CARE? A PROSPECTIVE STUDY
J. Pang, J Barwell, D. Wormald, H.E. Chase, A.P. Sanghrajka
The Norfolk & Norwich University Hospitals
anish.sanghrajka@nnuh.nhs.uk
Purpose:
The purpose of this study was to determine the effects of a paediatric virtual
fracture clinic on the standards of care for patients.
Method and Results:
This prospective study was performed in the Orthopaedic department of a
University teaching hospital. The primary outcome measures were: a) rate
of compliance with the BOA standard for trauma [BOAST] 7) that the first
fracture clinic appointment after presentation with the injury should be
within 72 hours; b) rate of in-hospital follow-up visits; c) Compliance with
national children’s surgical forum standard 10.9 that children should be
seen in designated children’s clinics. This data was compared with
retrospectively collected audit data before the introduction of this new
system, when all children returned for a face to face fracture clinic
appointment. Results: 1375 children between the ages of 8 months and 13
years have been seen in our unit’s paediatric virtual fracture clinic. 96% of
patients were seen in the virtual clinic within 72 hours of presentation to the
Emergency Department (as per BOAST 7), compared to 55% prior to the
virtual clinic. 46% were discharged directly from the virtual clinic and did
not return to the hospital. All children who returned for fracture clinic visits
were seen in designated children’s clinics, compared to less than 5% prior
to the new system.
Conclusion:
The results of this project show that the introduction of a paediatric virtual
fracture clinic at our unit has significantly improved the quality of care for
our patients. Almost twice as many patients are now seen within the target
time, whilst almost half of all patients did not have to return to the hospital
which meant that all others could be seen within designated children’s
clinics.

PEDIATRICS ROAD TRAFFIC INJURIES: IT’S INCREASING
INCIDENCE, DETAIL OF INJURIES AND CURRENT
PERSPECTIVE IN KARACHI PAKISTAN
M. Tahir, M. Sangani, A.R. Jamali (Sponsored by BSCOS Secretary)
Jinnah Postgraduate Medical Centre
doctor.muhammad.tahir@gmail.com
Purpose:
The main aim was to identify the pattern of skeletal trauma among
children under 18 who drive motorbikes
Method and Results:
Study design was observational cross sectional study. Time period
between January 1st 2014- Oct 30 2018. Place of study was Orthopaedics
bay in the emergency department of a tertiary care government hospital.
All children between 6- 17 years presented directly or referred to us were
studied. Frequencies of mechanism of injury, bone joint, cases on public
holiday, cases on weekends, open fracture, helmet, traumatic brain injury,
cases per year, parents informed were calculated. Descriptive analysis of
age was done. Data was analyzed on SPSS 21. 1775 moderate to severe
injuries were noted in road traffic in study age group. Mean age was
13.49(SD 2.363). 1215 injured victims were boys and 560 were girls. The
most common cause of injury was bike vs bike collision 1260(76 %),
followed by bike vs car 300(16.9 %). On year distribution study found a
progressive increase number of RTAs with passage of year in 2018
number was 536(30.2%) compared to 2014 was 127 (7.2%). On injuries
distributions 1495(84.2%) were close injuries and 267(15.8%) were open
fractures. The most common bone involvement was tibia/fibula
235(13.2%) followed by soft tissue injuries 204(11.5%), tibial plaetue
151(8.5%), isolated tibia 142(8%), hip dislocations 108(6.1%) and
supracondylar humerus 100(5.6%). 1518(85.5%) patient parents are
unaware of their children bike riding and none of the children wore
helmets.
Conclusion:
The study concluded that the RTA remains an important cause of injuries
in children. It also that the road safety policies have been ineffective in
prevention and need further improvements. Urgent preventive measures
targeted towards this group are needed along with improvement in
legislation, implementation of traffic laws and engineering is necessary.

EXTERNAL FIXATION OF OPEN TIBIAL FRACTURES IN
CHILDREN: A 12 YEAR EXPERIENCE FROM A TERTIARY
REFERRAL CENTRE
J. McEvoy, N. Peterson, C. Chan, V. Selvaratnam, C. Prior, S. Nayagam,
L. James
Alder Hey Children's Hospital NHS Trust
drndpeterson@googlemail.com
Purpose:
To determine the outcome of managing open tibial fractures in children with
external fixation, particularly monolateral modular external fixation.
Method and Results:
A retrospective review was performed of open tibial fractures in children
managed with external fixation from 2006 to 2018 in a tertiary paediatric
orthopaedic department. Prospectively maintained databases were used to
identify patients. All children treated with external fixation were included, no
exclusion criteria were applied. Electronic medical records and picture
archiving and communication system (PACS) were used to collect data.
Primary outcome measures included time to union, frame time and occurrence
of complications. Alignment and outcome scoring for more recent patients
within the cohort were recorded. Over the 12-year study period, 69 open tibial
fractures were definitively managed using external fixation. The median age
of the patients was 11 (range 4-16) and 63 of these were high energy fractures
(Gustilo-Anderson 3a=25, 3b=37, 3c=1). AO classification 42A and 42B
types 2 and 3 accounted for 55 cases. The mechanism of injury was road
traffic collision in most cases. Initial stabilization was achieved with
monolateral external fixation in 60 patients, with 9 having a circular frame
primarily. A further 15 patients had their monolateral fixation revised to
circular frame. 45 patients had monolateral external fixation as their definitive
treatment, with 42 of these being modular trauma monolateral fixators.
Median time to union was 17.3 weeks (range 8-53) and median frame time
was 17.4 weeks (range 6-40). Complications included 6 deep infections, 3
refractures and 1 supracondylar femur fracture. Primary union occurred in 61
patients, with 8 requiring further procedures to achieve union. Two patients
required fibula transfer to achieve union.
Conclusion:
Monolateral external fixators applied during the initial debridement and
stabilization of high energy open tibial fractures can be used for definitive
management in children. Treatment should otherwise follow adult guidelines.

OPEN FRACTURES OF THE TIBIAL SHAFT IN CHILDREN A
NATIONAL STUDY TO IDENTIFY THE EPIDEMIOLOGY AND
TREATMENT TRENDS IN ENGLAND
A. Jeelani, H. Sevenoaks, I. Majid, N. Davis
Royal Manchester Children's Hospital
anajeelani@doctors.org.uk
Purpose:
The aim of this study was to ascertain the epidemiology of open tibial shaft
fractures in children
Method and Results:
Methods National data were obtained from the Trauma and Audit Research
Network (TARN) for all open tibial fractures from 01 April 2012 to 31
March 2018 in patients from birth until the age of 15. Demographic data
was collected as well as orthopaedic fracture management, the method and
time to definitive soft tissue coverage and length of stay. Results A total of
352 midshaft tibial fractures were identified with complete data to allow
analysis. The mean annual incidence was 0.74 per 100 000 children (95%
CI 0.68 to 0.82). The peak incidence was 15yrs old in boys and 11yrs old
in girls. The most common mechanism of injury across all age groups was
vehicle collision, accounting for 75.8%. There was a greater preference for
treatment with definitive external fixation in those sustaining grade 2 and
higher open injuries. The mean length of stay and the number of
procedures undertaken on the tibial injury increased with the severity of
the injury as defined by the Gustilo Anderson grade. Although the mean
time to coverage increased with the severity of the injury (33.79 hours),
there was no significant difference in the number of operations between
those sustaining a GA grade 2 or a grade 3 and above injury.
Conclusion:
This study is a comprehensive overview of current national trends in the
epidemiology and management of paediatric open tibial shaft fractures. It
provides a platform for future research questions on whether the BOAST 4
guidelines are applicable to a paediatric population.
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