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President Message SLOA 2020

It is my great honour to serve as the president of Sri 
Lanka Orthopaedic Association during the year 2020. For the last 
many decades SLOA has played a growingly important role in 
refining and shaping the future of orthopaedic and trauma care 
in Sri Lanka. 

Since the induction, I focussed on many activities with 
the vision and mission towards uplifting the association, 
with many academic activities scheduled during the year 

2020 to improve the orthopaedic knowledge with updates incorporating many 
overseas faculty who have been instrumental in conducting conferences and 
workshops with hands on experience. Unfortunately, we could not achieve 
many tasks because of many limitations beyond my capacity.

We had to limit the activities of Association other than hand full 
workshops and seminars successfully completed during the first quarter of the year 
with internationally recognized faculties. Many routinely conducted annual events 
have been cancelled or postponed because of Pandemic COVID 19. 

The limited number of admissions and attendance of patients to the routine 
clinics of the hospitals island wide has shown negative reflection in completing ongoing 
researches. As a result, we had to accommodate more case reports in this Journal 
2020. 

SriLanka Orthopaedic Association publishes two journals every year. In 2020, 
because of the limited activities of most of the sectors, we have to limit our publication 
of the journal to one. The Maximum effort of the Editor and assistant editor to publish 
the journal maintaining the standard has been successful to publish during the 
annual academic session 2020. 

This has been a year of challenge for me. Although we have to limit 
physical gathering due to COVID 19, we continued to have educational activities 
using available resources for educational services for our members through webinars in 
national and international levels. It has helped our member surgeons to share the 
knowledge and experience with international faculty. It is well accepted by our 
younger surgeons as they were able to gain knowledge through the webinars. 

Thank you the editorial board of SLOA who have contributed with fullest 
support to publish the journal. I could not have been able to survive this year 
without you! 

Dr V Swarnakumaar
President SLOA
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Editorial: A Challenging Year 

With the COVID 19 pandemic 2020 has been a difficult year 
for all of us at the SLOA journal. With curfew and lock downs the 
routine work at hospitals have been affected and research activity 
no doubt would have been limited. However, during these difficult 
times, we been able to publish the journal for 2020. 

We are publishing four routine articles and over six case 
reports. In the volume. 

During the past year the journal has launched an ambitious plan to work towards 
increasing the quality of research published paving the way for the journal to be indexed 
in the future.

As suggested by my co-editor with time the journal will need to have an editorial 
board that helps in reviewing articles and suggesting and implementing quality assurance.  
In keeping with modern times, there is also a need for the journal to have an online or e 
publication. Preliminary work towards this goal has been already planned. 

Apart from indexing, increasing quality of the research publications, publishing an 
online version of the journal my co-editor has many other plans regarding the journal in 
the future.

He also has written an editorial suggesting ways to improve clinical research in                 
Sri Lanka, which is timely and very important in the future. 

I would like to thank Dr. Hiran Amarasekera, my co-editor for most of the hard 
work done. 

I would like to thank all who submitted articles and case reports in the journal.                      
I hope you will enjoy the reading.

Dr. Upali Banagala
MS, FRCS, FCSSL,
Consultant Orthopaedic Surgeon
Editor, 
SLOA Journal 2020
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Orthopaedic Research in Sri Lanka:                                               
An Editorial Opinion

Research is a key to developing and moving forward 
of any scientific discipline, this includes medicine and 
more specifically trauma and orthopaedics. However, 
the research output in trauma and orthopaedics is highly 
variable from country to country and from centre to centre. 

It has been always clear that most research comes 
from western countries and developed world and all 

protocols, product development implant designs and almost all clinical 
guidelines developed following these studies are based on western world’s 
research output. 

The main reason for this seems that the funding available for research 
and the emphasis on research is always seemed to be a part of the developed 
countries. Developing countries like Sri Lanka lacks research output due to 
need for service providing, prioritizing clinical work over research and lack of 
incentives for researchers to conduct research.  

In this context how should a country like Sri Lanka move forward in 
continuing research projects mainly in trauma and orthopaedics. It is necessity 
to make research an attractive and beneficial to the researcher as it would 
encourage more and more trainees to do research. In this editorial opinion I 
would like to suggest a few steps we can take to make research more attractive.

1. Make research more stimulating and show how research can pay.                          
The research leads to publications presentations and a world of academia 
and help in obtaining securing overseas jobs, travel grants research grants, 
travelling fellowships and number of benefits, and eventually leading 
to add new pillars to scientific development. This also leads design and 
development of new products such as implants and orthotics. Innovation 
and designing orthopaedic implants in a scientific background led by 
research not only academic but commercially viable model.  

2. Have paid research jobs and have dedicated time for research. Such as 
clinical research fellow or research fellow jobs. So that trainees don’t have 
to do research work in their private time without pay that does not give 
incentives. 

3. Create research assistant jobs from pre interns and junior doctors to take 
part in research teams to conduct major research such as multi centric 
trials and RCTS 



4

THE SRI LANKAN JOURNAL OF ORTHOPEADIC SURGERY

4. Encourage trainees to take time off to do research and make part time research degrees available 
in the universities such as MPhil/ PhD s and research diplomas.

5. Have courses that teach research methodology and principles of research include them in the 
curriculum. 

6. Custom tailor research projects to suit Sri Lankan population.

7. Create and develop platforms for research publications such as academic journals, conferences 
and orations 

8. Create academic orthopaedic units within the university system or attach these to the teaching 
hospitals. 

A more detail study into orthopaedic research in Sri Lanka is needed to address the future of 
research and development of Sri Lanka Orthopaedics.  

As a starting point it may be timely and essential to appoint a research and development committee 
consisting of members of Sri Lanka orthopaedic association to look into all aspects of research and 
make suggestions that will lead to brighter of orthopaedic research and development in Sri Lanka.

Hiran Amarasekera, 
MBBS, MS(Col), FRCS(Ed), FCSSL, MPhil (Warwick),

Consultant Orthopaedic Surgeon
Visiting Academic, 
Department of Orthopaedics, 
University of Warwick School of Medicine 

Reviewer, Bone and Joint Journal (Formerly JBJS Br) UK,

Member of Editorial board Sri Lanka Journal of Surgery,

Assistant Editor 
SLOA Journal 
November 2020
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SUBMIT TO THE JOURNAL   
INSTRUCTIONS FOR AUTHORS    
Sri Lanka Journal of Orthopaedic Surgery Established in 2008 

Sri Lankan Journal of Orthopaedic Surgery welcomes all articles including 
original articles, review articles, case series, and case reports from national and 
international orthopaedic and research community.

All articles will be peer reviewed by an editorial board with panel of 
experts local and international editors and reviewers.

Articles can be directly submitted on paper format to the Sri Lanka 
Orthopaedic association office, Sri Lanka Orthopaedic Association, C/O The 
College of Surgeons of Sri Lanka, 6 Independence Avenue, Colombo 07,                 
Sri Lanka, or email.to the journalsloa@gmail.com. Once accepted all articles 
needed to be submitted in an electronic format. 

Guidelines for Manuscript Submission

Typically, original and research articles should have around 3000 to 4000 
words with minimum of 10 references while much smaller articles such as case 
reports and case series should have between 500 to 2000 words with minimum 
of 3 references. 

All papers should have 8 authors or less. All authors should declare an 
author declaration and each authors contribution towards the research should 
mentioned at the submission. Any additional person who is not an author but 
have helped in the research should be associated with the collection of data or 
production of the manuscript should be thanked in an acknowledgement at the 
end of the paper.

We encourage to submit figures and tables and any diagram that will help 
to understand the work and add clarity for the research. Your main document 
should be completely blinded and all identifying information should be on a 
separate title page. 

We strongly recommend structuring the paper according to the standards 
recommended by the Bone and Joint Journal UK, (Formerly JBJS Br) and the 
final checklist developed by the journal similar to the check lists given by many 
orthopaedics journals including the BJJ.  

Structuring the Paper
Typically, we invite following types of articles for publication. Articles 

can fall in to any category below.  

1. Editorial: An invited personal view on a general subject or issue. 

2. Expert Opinion: This is an expert in a particular field noting and writing an 
opinion on a particular problem or surgical technique and sharing personal 
experience in their practice.  
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3. Instructional review article: Extensive wide-ranging contemporary updated review of an important 
aspect of Orthopaedic surgery. 

4. Annotation: A piece concentrated on a narrow aspect of Orthopaedics.

5. Specialty update: General update of aspects concerning a subspecialty, e.g. hands, oncology, sports 
medicine, etc.

6. Clinical: General paper dealing with a question or hypothesis related to daily clinical practice. 

7. Research: A paper primarily dealing with an area of basic science (rather than clinical practice) 
in a specialist research area, e.g. engineering, stem cells, pathology, genetics, biomaterials, finite 
element analysis, etc. 

8. Case Series: Study of more than one similar cases, that are either rare or the authors would like to 
use as a teaching tool or share experience to deliver a novel message 

9. Case history: A single case noted for rarity complexity or challenging in diagnosing or treating or 
an unusual complication that id worth sharing among orthopaedic community. 

General rules for writing your paper 

All appropriate data should be presented as means with ranges and/or standard deviations (SDs). 
Medians should only be used when the data is skewed, accompanied by an interquartile range (IQR, 
presented as the upper and lower quartiles). 

Present information in a consistent order throughout the text. If you are referring to Test, then 
Control groups, or THA patients, then TKA patients, then that order should be maintained throughout 
the entire text, not mixed up. Maintain this order in all tables and figures. All abbreviation should be 
mentioned in full at the first instance it appear on the article. E.G Total hip replacement (THR) In sub 
sequent use only the abbreviation can be used.  

If you name any specific product, then it requires the name, city and state/country of the 
manufacturer. 

Do not describe standard procedure for common operations. Only include new procedures or 
adaptations to standard procedure. 

The structure of a paper 

(Adapted Sri Lanka Journal of Surgery (Taken from the guidelines given by Bone & Joint Journal 
(BJJ)) Editorial board 2019 )

Papers should be divided into sections. For most papers this will be: Abstract, Introduction, 
Patients (or Materials) and Methods, Results and Discussion, followed by a Reference list. All data 
presented in the abstract must be followed-up with a relevant sentence in the paper itself. All results 
should be presented in the abstract. 

Title: 

The title of a paper should clearly define the nature of the study. 
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Sub-title: 

Should only be used when qualifying information about the title is required. 

Abstract: 

The abstract should be no more than 300 words summarising the most important points in the 
article. It is unnecessary to include an introductory paragraph in the abstract. It should be structured to 
include the following headings: Aims, Patients (or Materials) and Methods, Results and Conclusion. 
In addition, please add one or two bullet points which sum up the clinical relevance of the paper, i. e., 
where it fits into the literature. 

Introduction: 

The Introduction should explain the background to the study and why the study was undertaken, 
explaining the problem which is to be addressed, and outlining briefly its relevance to the current 
literature. The last sentence should outline the research question or hypothesis. There is no need to 
have a separate heading named as Backgroud.

Patients (or Materials) and Methods: 

In the Patients and Methods section the subjects of the study and the methods and outcome 
measures used in the investigation must be clearly described. The selection criteria should be stated, 
and the number of patients included and excluded should be stated and the reasons given. Any group 
used as controls must be defined accurately. The Patients and Methods can be broken down into 
separate sections as needed: e.g. Selection criteria, Serum metal ion analysis, Histopathological 
examination, Study population, Comorbidity, Mortality, Outcome (e.g. what tests used and who 
undertook the measurements), etc. 

A Statistical analysis section should be included at the end of the Patients and Methods section. 
This should detail which statistical tests have been used in the analysis of results, the reasons why, the 
statistical package used and what p-value was considered statistically significant. 

Results: 

The Results section should describe the relevant results which have been analysed and state the 
corresponding follow-up time, give the details of which patients made it to final follow-up and details 
of those that didn’t and why. Sometimes follow-up information fits better in the Patients and Methods 
section, however, it is only needed once and should not be repeated. Tables or similar diagrams can be 
used but must not duplicate material already expressed, in the text. The Results can be broken down 
into separate sections for different analysis, e.g. Details of operation, Functional outcome scores, 
Radiological outcomes, etc. Any complications should be included along with the number of patients 
who suffered them and the relevant outcomes. 

All results must be backed-up with p-values or survivorship analysis. All Kaplan-Meier data 
should be presented with the confidence intervals. Always present exact absolute p-values, whether 
significant or not, unless p < 0.001. 

If needed statistical analysis can be included as a sub heading and paragraph within the results 
section. 
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Discussion: 

The Discussion must be succinct, pointing out the relevance of the work described in the paper 
and its contribution to current knowledge. The results must be interpreted clearly, and any deficiencies 
expressed. What can be deduced from the results and how will it affect clinical practice should be clearly 
stated. Discussion of pertinent references must be concise. The limitations of the study should be presented 
and suggest how the study could have been improved for a future study. The question or hypothesis stated 
at the end of the Introduction should be discussed and supported or rejected. Please do not repeat your 
introduction. Scope for further research in the topic and be mentioned here. 

References: 

The references should include only those that are important and have been studied in full by the 
authors. They should be presented using the Vancouver system by superscript numbers in the order of their 
appearance. Only use references which are as up-to-date as possible, unbiased and relevant. Only use the 
classic, original references when needed. Otherwise try and keep references to within the last 10 years. 
References should only be used from published work. Personal communications are not acceptable as 
references. Proof of acceptance is required for references cited "in press". 

The list of references at the end of the text should be formatted to the same style as these examples: 

Journal Reference: 

Allen GM, Wilson DJ. Ultrasound and the diagnosis of orthopaedic disorders. Bone Joint J 2012;  
95-B:1- 50. 

Book Reference: 

Watson-Jones R. Fractures and joint injuries. Vol. 2. Fourth ed. Edinburgh: Churchill Livingstone, 
1955:744-5. 

Chapter in a book: 

Winquist RA, Frankel VH. Complications of implant use. In: Epps CH Jr, ed. Complications in 
orthopaedic surgery. Vol. 1. Philadelphia: JB Lippincott Company, 1978:99-129. 

Web Reference: 

No authors listed. International commission on radiological protection. http://www.icrp.org (date last 
accessed 20 September 2009). 

Abstract Reference: 

Peterson L. Osteochondritis of the knee treated with autologous chondrocyte transplantation 
[abstract]. ISAKOS Congress, 2001. 

Tables: 

Tables must not duplicate data already given in the text. They should be used to present information 
in a clear and concise manner. All tables should be understandable without the main text and each table 
should have a short, descriptive heading. They should also be created using the Table tool in Word, rather 
than in an un-editable format such as an imported graphic. 
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Figures: 

Figures should be clear and easily understandable, with a full descriptive legend stating any 
areas of interest and explaining any markings, letterings or notations. For radiographs please ensure 
you state view used and the time point at which it was taken, as well as the demographic details of the 
patient if applicable. All figures should be understandable without the main text. 

Please note the following points when preparing your figures: 

 � Please ensure that any radiographs, photographs or histology are submitted as high quality 
(minimum 300 dpi (pixels/inch) resolution) originals (as a tiff/JPEG). Where possible, radiographs 
should be supplied unmarked except where explanation is necessary, i.e. without extraneous 
additions such as dates. 

 � Check that all figure captions are present and match the figure in question – they should be 
provided at the end of the paper. 

 � Please ensure decimal points are presented as points, rather than commas. 

 � Graphs should be presented in an editable format (i.e. EPS, excel or power point) on a plain 
background, without gridlines (the background for flow charts should also be plain). Where 
editable versions cannot be provided, please ensure arial, or similar, font (8 point) has been used, 
where possible. 

 � Graphs with a single line should be provided in black and white, however colour can be used if 
this is more appropriate. 

 � Both x and y axes should be captioned with a description of the data presented. 

 � If confidence intervals have been included in the paper, please could these be added to graphs. 

These have been developed by original work done by © 2019 The British Editorial Society of Bone 
(https://online.boneandjoint.org.uk/pb-assets/PDF/The%20structure%20of%20a%20paper%20-%20
Feb%202019-1608043608923.pdf ) & Joint Surgery and Sri Lanka journal of surgery  (https://sljs.sljol.
info/about/editorialpolicies/)

In the interest of all authors, we will submit a final check list in a tick box format in a future 
journal. As the journal evolves, we reserve the right to change the guidelines if needed. 

Hiran Amarasekera
Assistant Editor

Upali Banagala
21st November 2020
Editor 
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Review Article: 

Early detection of inflammatory arthropathies:              
Role of first contact medical personnel 

Introduction

Inflammatory arthropathies 
(IA) are a group of disorders 
classified as rheumatoid arthritis 
(RA) and spondyloarthritis (SpA). 
If untreated these diseases results 
in joint destruction, functional 
impairment and increased mortality. 
Preferred outcomes in these patients 
are; sustained remission, prevention 
of functional deterioration and 
radiographic joint damage as well as 
improved survival. It is shown that 
early initiation of presently available 
effective treatments, inhibiting 
different inflammatory pathways that 
cause destruction of tissues in these 
diseases, has improved preferable 
outcomes significantly in recent 

years. For early initiation of treatment, 
diagnosis of these at the earliest stage 
is a necessity. In a country like Sri 
Lanka, where the general population 
has an early access to health care 
facilities easily, early detection 
and intervention should not be a 
dilemma unless the early symptoms 
and signs are missed by the first 
contact medical personnel. Since no 
mandatory referral system exist in 
our country, persons with arthralgia 
may present to variety of medical 
facilities or specialty clinics. Hence, 
awareness of the concept of early 
arthritis among all medical personal 
is essential to detect and treat them 
early, to lessen the morbidity and 
mortality related to IA.

Phases in development of IA

The development of IA from 
asymptomatic to early symptomatic 
non-arthritic (arthralgia), to early 
undifferentiated arthritis and finally to 
clinically evident RA or SpA, seems 
to present a pathogenic continuum in 

many patients spreading over several 
years (figures 1 & 2) 1. Researches 
have revealed that, many genetic 
and environmental risk factors play 
a role in emergence of systemic 
autoimmunity. The autoantibodies 
may present many years before 
final immune tolerance breakdown 
leading to clinically apparent IA2,3.

Duminda Munidasa1,   
Lakshi Senevirathne2

1. Consultant in Rheumatology & 
Rehabilitation 

2. Senior Registrar in 
Rheumatology & Rehabilitation
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Clinically suspected arthralgia

Many patients presenting with new-onset 
inflammatory arthritis have a history of arthralgia 

(joint pain without swelling)1, often involving hand 
joints, migrating and progressive in intensity, prior 
to development of arthritis (joint swelling due to 
fluid associated with pain or stiffness)1. The persons 
with arthralgia without arthritis can be categorized 
to three groups (figure 3)1,3. They are the patients 
with, symptoms explained by other illness (eg. 
Fibromyalgia, post viral syndromes), those with 
features suggestive of a risk to progress to IA and 
the persons not belonging to above two groups. 

The EULAR taskforce work group has 
recently presented a set of clinical characteristics 
for persons with arthralgia who are at risk of 
progression to RA; clinically suspect arthralgia 
(CSA) (Table 1) 4. 

Clinical expertise, which includes pattern 
recognition, guides decisions in daily practice in 
the field of rheumatology. Likewise, identification 
of the presence of CSA is also based on clinical 
expertise. It is shown that only a minority of 
patients who presented with arthralgia and 
subsequently developed RA were not recognized 
by the Rheumatologist5. Hence an early referral 
to a rheumatologist is crucial for recognition of 
patients with early IA. It is essential to refer without 
prior prescription of steroids or non-steroidal                                                                                                           
anti-inflammatory drugs (NSAIDS). These 
will mask the symptoms and signs which helps                                                     
a rheumatologist to detect CSA or early IA.

Once the initial evaluation of CSA is carried 
out by a rheumatologist and exclude the evidence 
of arthritis, patient should be followed up closely 
by a primary care physician using analgesics and 
NSAIDS on demand basis. During the follow up 
if patient developed worsening symptoms, not 
responding to life style modifications, analgesics, 
NSAIDS or new onset joint swelling, patient should 
be referred back to a Rheumatologist for further 
care6.

Early IA / Undifferentiated IA

Clinical evaluation remains the cornerstone 
for evaluating a patient with CSA6. Features elicited 
in the history such as, early morning stiffness lasting 
for more than one hour, arthralgia worse in morning 
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compared to evening and more after rest which get 
better after activity indicate inflammatory nature 
of the arthralgia. History of the disease is also 
important in determining the aetiology for arthritis 
such as auto-immune inflammatory, malignancy, 
metabolic, traumatic and degenerative conditions. 

Clinical examination is the method of choice 
recommended to detect arthritis. Having an ability 
to examine small joints using a correct technique 
is a prerequisite for a medical specialist seeing 
early arthritis patients. Ultrasound scan of joints 
will support the diagnosis of arthritis6. This has 
become an essential tool for rheumatology clinics 
in most parts of the world. Magnetic resonance 
imaging though not widely available, is helpful in 
diagnosing early arthritis. 

Inflammatory markers – Erythrocyte 
sedimentation rate(ESR), C-reactive protein(CRP) 
and autoantibody – IgM Rheumatoid Factor(RF), 
Anti-citrullinated peptide antibodies(ACPA) 
are helpful investigations in RA diagnosis. RF 
has been one of the most consistent markers of 
disease persistence and progression of radiographic 
damage and high titer was found to be a predictor 
of disability7,8. ACPA are present early in the 
disease course and can precede onset of symptoms 
by years9. It represents an independent risk factor 
for developing RA in patients with undifferentiated 
arthritis or arthralgia. Around 20% of RA patients 
are classified as sero-negative with absence of either 
of above antibodies10.

Patients with undifferentiated inflammatory 
arthritis (UIA) will show three different outcomes 
on follow-up (figure 4)1,3. A proportion of patients 
develop clinical features of inflammatory arthritis 

fitting in to classification of RA (table 2) or SpA 
(table 3 & 4). Another group will spontaneously 
resolve completely.  Some patients will continue to 
have undifferentiated disease. 

Treatment of Undifferentiated IA

For patients classified as RA, it is 
recommended that, treatment with disease 
modifying anti rheumatic drugs (DMARD) should 
be started as soon as the diagnosis is made15. 
Any delay in the start of DMARD treatment in 
patients with RA may lead to a worse outcome in 
comparison with an early initiation of treatment16. 
The concept of ‘window-of-opportunity’ suggests 
that there is a limited period early in the course of 
the disease when the disease process can be altered 
or maybe even reversed with a complete return to 
normality. Window of opportunity for RA is shown 
to be 12 week17. Starting treatment with DMARDs 
during the initial critical period of the disease which 
proceed the onset of clinical arthritis have a much 
greater effect in halting disease progression and 
prevention of erosion.
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Guidelines recommend that patients at risk of 
persistent arthritis should be started on DMARDs 
as early as possible (ideally within 3 months), 
even if they do not fulfil classification criteria 
for an inflammatory rheumatological disease18. 
Methotrexate is the drug of choice in management 
of undifferentiated inflammatory arthritis. NSAIDS 
are effective in symptoms control but should use 
in minimum effective dosage for shortest possible 
duration while evaluating the adverse effects. If 
warranted parental steroids can be used as an adjunct 
therapy for less than 6 months in the lowest possible, 
dose. Intra articular steroids also can be used to 
relieve the symptoms. Monitoring of disease activity 
with clinical features and laboratory tests using 

recommended disease activity tools and treating to 
target, aiming for remission, improves outcomes.

Conclusion

Awareness and clinical expertise in the 
first contact medical personal to detect clinically 
suspected arthralgia, undifferentiated arthritis and 
early inflammatory back pain is crucial for timely 
diagnosis and referral to the clinical expertise. 
Early recognition and initiation of treatment with 
DMARDs for patients with inflammatory arthritis 
results in better long-term clinical outcomes. Hence 
the first contact medical personnel play a vital role 
in this process to achieve excellent patient outcome.
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Review Article:

A Review of the Treatment of Medial Collateral 
Ligament Injuries of the Knee

ABSTRACT

The medial collateral ligament (MCL) of the knee is a commonly injured 
ligament. Historically, treatment of MCL tears varied drastically, at 
least in part due to the perceived importance of the MCL as the primary 
medial stabilizer, but also due to a lack of highlevel evidence for various 
treatment methods. 

Current evidence suggests that with regards to MCL tears, conservative 
management with functional bracing and rehabilitation remains 
first-line. Even when the MCL tear is associated with a cruciate 
ligament rupture or meniscus tear that require surgical intervention, 
it is usually not necessary to reconstruct the MCL. Acute or sub-
acute reconstruction of the MCL is usually reserved for cases of                                                                                                                                     
multi-ligamentous unstable knee injury. 

In this descriptive review we consolidate the available literature on the 
treatment of MCL tears and provide the authors’ preferred approach 
to MCL injury. We also describe a functional rehabilitation program for 
cases of conservative treatment of MCL tears and for post-surgical 
rehabilitation. Should surgical reconstruction be required, the authors’ 
preferred method for surgical MCL reconstruction is also described.  
Current evidence suggests that with regards to MCL tears, conservative 
management with functional bracing and rehabilitation remains               
first-line, irrespective of the need for repair or reconstruction of the 
cruciates or menisci.

Introduction

The medial collateral ligament 
(MCL) of the knee is one of the 
most commonly injured ligamentous 
structures of the knee joint.1, 2 As 
the primary medial stabilizer, it is 
also an important structure for normal 
function of the knee joint.1, 3 Injury 
to the MCL occurs during valgus 
loading of the knee joint, which can 
occur in contact sports and in motor 
vehicle-related injuries. 

Historical treatment of MCL 
injuries varied. Following the 

publication of the American Medical 
Association (AMA) classification 
of MCL injuries in 1966 and the 
Hughston modifications to the AMA 
classification in 1976, appropriate 
stratification of injury severity could 
be performed, thus allowing the 
longitudinal study of their outcomes. 

Despite being the primary 
valgus restraint of the knee joint, there 
continues to be a paucity of high-level 
evidence supporting or refuting the 
use of surgical repair or reconstruction 
in the treatment of high-grade MCL 
tears. In this review, we aim to 
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describe the literature history of the definition 
of MCL injury, controversy in its treatment, and 
currently accepted treatment modalities for MCL 
injuries. We also present a preferred algorithm for 
the treatment of MCL injuries, including bracing, 
rehabilitation, and surgical reconstruction.

Anatomy

Early work by Brantigan and Voshell on 
cadaveric knees demonstrated that the medial 
collateral ligament originates from just posterior 
to the medial femoral epicondyle and attaches 
distally at an insertion point immediately posterior 
to the insertion of the pes anserinus.4 This structure 
later became known as the superficial medial 
collateral ligament (sMCL), distinguishing it from 
the medial meniscotibial and meniscofemoral 
ligaments (which in combination are confluent 
with bypassing fibers of the capsule and the deep 
medial collateral ligament; dMCL). The authors 
also mention the relaxation of the posterior aspect 
of the ligament in knee flexion at its attachment 
to a point superolateral to the semimembranosus 
insertion – a distinct portion of the medial knee 
which later became defined as the posterior 
oblique ligament (POL).4, 5 

The POL was later further defined by Dr. 

Hughston and colleagues to have additional 
attachments to the posterior tibia and to a 
confluence with the semimembranosus tendon.6 
The coining of the term “postero-medial corner 
(PMC)” further compartmentalized the structures 
posterior to the MCL proper which have distinct 
functional properties.7, 8 The PMC, also known 
as the semimembranosus corner, is inclusive 
of the POL and all structures posterior to the 
longitudinal fibers of the MCL and medial to the 
posterior cruciate ligament (PCL).9, 10

Cadaveric work by Warren and Marshall 
described in 1979 the classic three-layered 
pattern which is commonly cited today.11 From 
a practical standpoint the layered description is 
the most useful for planning surgical approaches.  
Layer I includes the deep fascia, retinaculum, and 
the pes anserinus, all of which become confluent 
distally. Layer II is the sMCL. Layer III includes 
the dMCL – essentially a thickening of the joint 
capsule, and the joint capsule itself.11 

Dissection studies culminated in the 
complete work by LaPrade et al. in 2007 
demonstrating in detail a thorough account of the 
anatomic attachment sites of all components of 
the medial knee structures (Fig 1).10 

Figure 1 - LaPrade’s account of attachment sites (A) and structures of the medial knee, viewed 
from medial (B) and posteromedial (C). AT,  adductor tubercle; GT, gastrocnemius tubercle; ME,                                                                       
medial epicondyle; AMT, adductor magnus tendon; MGT, medial gastrocnemius tendon; sMCL,                                                                                                                                            

superficial medial collateral ligament; MPFL, medial patellofemoral ligament; POL, posterior oblique 
ligament; VMO, vastus medialis obliquus muscle; SM, semimembranosus muscle; OPL, oblique popliteal 

ligament. Images reprinted with permission.10
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Fig 1. LaPrade’s account of attachment sites 
(A) and structures of the medial knee, viewed 
from medial (B) and posteromedial (C). AT,  
adductor tubercle; GT, gastrocnemius tubercle; 
ME, medial epicondyle; AMT, adductor magnus 
tendon; MGT, medial gastrocnemius tendon; 
sMCL, superficial medial collateral ligament; 
MPFL, medial patellofemoral ligament; POL, 
posterior oblique ligament; VMO, vastus medialis 
obliquus muscle; SM, semimembranosus 
muscle; OPL, oblique popliteal ligament. Images 
reprinted with permission.10

Biomechanics

Most MCL injuries occur from direct 
contact which places a valgus force on the knee, 
often with the foot planted thus directing energy 
to exit at the level of the medial knee. Additional 
injury to the posterior oblique ligament can occur 
when combined with a twisting mechanism.7, 38 
Serial sectioning study of the MCL demonstrated 
that the superficial MCL is responsible for 57% 
of valgus restraint at 5 degrees of knee flexion 
and 78% of valgus restraint at 25 degrees of 
flexion.3 Modern studies reveal that the MCL 
is the primary restraint to valgus in the entire 
flexion arc.12, 13 

Failure force testing of the sub-components 
of the MCL found maximum loads of 534N for 
the superficial MCL, 194N for the deep MCL, 
and 425N for the posteromedial capsule of the 
knee.14 The PMC was found to relax in knee 
flexion, naturally due to its location, and acts as 
a secondary valgus stabilizer in knee extension, 
loss of which leading to posteromedial rotatory 
instability.12 The literature does not agree on the 
common site of failure for the superficial MCL, 
as studies quote a variety of potential failure sites 
including at its femoral origin, mid-substance, 
or at its tibial insertion, as well as potentially 
involving a combination of the POL, dMCL, 
meniscus, and semimembranosus.6, 14, 15.  
Clinical experience of the authors demonstrate 
that the most common site of injury is the femoral 
insertion of the sMCL.

Historical Treatment and Classification

As the primary medial stabilizer of the knee 
joint, many historical literature have strongly 
advocated for surgical treatment for MCL tears,5, 
16-20 while others have argued for conservative 
treatment.21-23 Those who argued for surgical 
treatment quoted the importance of the MCL in 
valgus stability. Those who advocated against 
aggressive treatment observed that a large 
proportion of patients with MCL injuries regain 
function despite seemingly severe initial injury.

The first classification schemes for medial 
knee injuries was introduced by the American 
Medical Association (AMA) Nomenclature of 
Athletic Injuries in 1966.24 The main limitation 
with this scheme was the determination of grade 
based on medial joint line opening at the time of 
surgery and not on initial clinical examination, 
thereby, precluding the possibility of assessing 
the efficacy of non-operative management.1 

Currently, the most widely used grading 
system is the 1994 update of the Hughston 
modification of the AMA classification.6, 
7  This system is based on both MCL injury 
severity (grades I, II, III) and laxity (grades 1+, 
2+, 3+). Grading is performed by valgus stress 
at 30 degrees of knee flexion and compared to 
the contralateral normal knee. A grade I injury 
(sprain) presents with localized tenderness, a firm 
endpoint, and no laxity. A grade II injury (partial 
tear) presents with more generalized tenderness, 
a firm endpoint, with no or mild joint laxity. A 
grade III injury (complete tear) is a severe injury 
where no endpoint is felt. Grade III injuries are 
further subdivided by laxity as described in the 
original AMA classification (1+: 3-5 mm, 2+: 
6-10 mm, 3+: >10 mm). 

Recognizing Concomitant Injuries

The collateral ligaments and cruciate 
ligaments work in concert for the stability of the 
knee alongside the medial meniscus which acts 
as a secondary stabilizer to anterior translation 
of the tibia.  The advent of magnetic resonance 
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imaging (MRI) has simplified the diagnosis 
of MCL tears as MRI has demonstrated a high 
concordance with clinical grading,25 and has 
improved the ability to identify associated 
internal knee derangements.26 

In cadaveric studies, LaPrade et al. 
demonstrated that a complete tear of the sMCL 
alone showed 3.2 mm of increased gapping on 
valgus stress radiographs, while a complete tear of 
the sMCL, dMCL, and thePOL caused 9.8 mm of 
increased gapping.27 Thus, concomitant injuries 
are more likely in grade III injuries with high 
grade laxity. The risk of suffering a concomitant 
menisco-ligamentous injury in the presence of a 
grade I, II, and III MCL injury were 20%, 52.7%, 
and 78.1%, respectively, as reported by Fetto and 
Marshal in 1978.1  Greater than 95% of the mixed 
lesions involve the ACL. It was especially noted 
that in concomitant injuries, prognosis relies on 
the integrity of the anterior cruciate ligament, and 
less on the integrity of the MCL.1 

The menisci may also be injured in 
combined injuries of the knee. First described 
by Campbell in 1939, the “unhappy triad of the 
knee,” which consists of combined injuries to the 
MCL, ACL, and medial meniscus, was reported by 
O’Donoghue in 1964 to have an incidence as high 
as 25% in acute athletic knee injuries.28, 29 The 
vast majority of small concomitant meniscus tears 
can be managed conservatively. Large unstable 
meniscus tears should be addressed surgically, 
especially bucket-handle or reflected/interposed 
moieties that cause mechanical symptoms. 

Other injury patterns exist with MCL 
tears and combined multi-ligamentous injuries. 
These include avulsion injuries of MCL origin 
and insertion sites. First described by Köhler in 
1903, Pellegrini-Stieda lesions are ossifications of 
the MCL proximal insertion site at or around the 
medial femoral condyle, although this definition 
may be outdated, as other studies have suggested 
alternate etiologies including ossification of 
the adductor magnus tendon, medial head of 
the gastrocnemius, or medial patellofemoral 
ligament.30-32 The lesions are attributed to 
calcification of hematoma formation after macro 
or repetitive microtrauma of the medial knee. 

Many lesions are asymptomatic and found 
incidentally or, if symptomatic, are generally well 
managed with non-operative therapy. For severe 
lesions and persistent symptoms, debridement 
and reconstruction can provide favourable clinical 
outcomes.33

A reverse Segond fracture is a cortical 
avulsion fracture from the medial tibial plateau 
and is associated with high energy injuries of 
the PCL, MCL, medial meniscus, and possibly 
the ACL. High clinical suspicion should be 
present for an occult history of knee dislocation; 
a thorough neurovascular exam should be 
performed in such cases. Historically, the reverse 
Segond fracture was deemed equivalent to rupture 
of the PCL and medial meniscus, however, the 
injury patterns observed are usually more varied 
and not necessarily predictable.34 Treatment of 
reverse Segond fractures should follow that of 
MCL injury.35 

Lastly, the rare entrapment-type injuries, 
including submeniscal intra-articular entrapment 
of the MCL or a “Stener-like” lesion of the 
knee.  The rare Stener-like lesion of the knee is 
the interposition of the pes anserinus tendons 
between the fibers of sMCL and its attachment site 
preventing MCL healing.36 MRI evaluation will 
show a wavy, shortened, and interposed sMCL on 
coronal images, while the pes anserinus tendon 
may be mistaken for an intact sMCL.37 These 
lesions are very rare, and necessitate surgery to 
restore normal knee biomechanics.

Epidemiology

Up to 40% of knee injuries involve 
ligamentous injury, and of all knee ligamentous 
injuries, MCL sprains are the most common.39-42 
A 10-year study that captured all sports injuries 
treated in a clinic demonstrated that MCL injuries 
accounted for 7.9% of all knee injuries, and 17.6% 
of all injuries involving ligaments or menisci of 
the knee. In the Western population, MCL injury 
is highly associated with sport;40 Little to no 
published data exists on the epidemiology of 
MCL injury in developing countries or from other 
sources of trauma such as motor vehicle accidents. 
In one large Finnish database study, injury to the 
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knee is the top cause of permanent disability in 
sports-related injuries.43 There is slightly higher 
propensity for MCL injury in males and in athletes 
of higher level of play, though these comparisons 
are highly sport-specific.44, 45 Contact sports, 
such as American football, hockey, wrestling, 
rugby, and judo carry a higher risk for MCL 
injury.44, 45 Amongst non-contact sports, soccer 
is a leading cause of MCL injury.46

Non-Operative Treatment

Based on available data, for all grades of 
isolated MCL injuries, a trial of non-operative 

treatment should be attempted (Fig 2). The role 
of non-operative treatment is less well defined in 
multi-ligamentous knee injuries. Recent evidence 
suggests that early functional rehabilitation 
treatment of complete MCL sprains achieve results 
comparable to those achieved with surgery or 
immobilization.47 Grade I and grade II sprains of 
the MCL respond well to non-operative treatment, 
whereas in grade III sprains, non-operative 
treatment may not always result in satisfactory 
outcomes, in which case delayed reconstruction 
can be offered.48-51 The MCL is considered to 
have superior healing ability than the ACL, likely 
due to the fact that the MCL is extra-articular.52

Figure 2 - Authors’ preferred initial treatment algorithm for MCL tears

Rehabilitation

Kim et al. highlight the most widely accepted 
components of MCL non-operative rehabilitation 
protocols.53 Treatment of grade I and II injuries 
should consist of pain and edema control 
with rest, ice, compression, and non-steroidal                                    
anti-inflammatory drugs (NSAIDs). The first 
phase of rehabilitation should focus on quadriceps 
strengthening and knee range of motion (ROM). 
Many protocols use a functional brace to prevent 
valgus stress. Once the acute phase of injury has 
been successfully managed, early weight bearing 

and initiation of exercise should be a priority with 
activities advanced as tolerated. Before return 
to play, patients must demonstrate full pain-free 
ROM, adequate strength and proprioception, and 
subjective stability during activity. A functional 
brace may be used for return to play. Using this 
rehabilitation algorithm, the authors reported cases 
of return to sports as early as 3-4 weeks for grade 
I and II injuries. For isolated grade III injuries in the 
absence of concomitant injuries, modern protocols 
encourage early ROM in hinged knee brace with 
stationary biking while avoiding lateral movements 
and side to side stress. Exercises can be commenced 
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after 90 degrees of flexion has been achieved. 
Reider et al. demonstrated a rehabilitation program 
with ROM exercises in a pool 1 to 2 days after 
injury with good results.47 Early weight bearing 
is encouraged with an emphasis on quadriceps 
exercises once the acute phase of injury has passed. 
Patients may return to play after demonstrating full 
ROM, minimal pain, quadriceps and hamstring 
strength within 90% of the contralateral leg, and 
ability to complete a running program. For isolated 
grade III injuries, patients may return to competition 
as early as 5 to 7 weeks.

In one study of United States army cadets, 
return to full function, defined as expected return 
to unlimited physical activity by the medical 
examiner, was achieved on an average of 13.5 days 
after a grade I MCL injury and 29 days after a grade 
II or III injury. No patients underwent surgical 
intervention for their isolated MCL injury, and all 
eventually returned to full unrestricted activity.45 
Common recommendations found in most MCL 
rehabilitation programs include early weight 
bearing, orthosis to prevent valgus forces, emphasis 
on early ROM and quadriceps strengthening, and 
completion of a running program with minimal pain 
and return of strength and subjective stability of the 
knee. 

We advocate for a conservative return to sport 
rehabilitation protocol (Fig 2) for MCL injury in the 
general public, for whom a more cautious approach 
should be taken than they would with the younger 
athlete. More aggressive return to sport protocols, 
as delineated in literature, can be helpful in young 
athletes, but are risky when applied to the general 
middle-aged patient population.

Non-Steroidal Anti-Inflammatory Drugs 
(NSAIDs)

Although no Level I-II evidence exists, 
the use of NSAIDs in the early acute phase of 
MCL injury is safe and recommended. With the 
exception of Celecoxib due to its possible ability 
to weaken the MCL, animal studies in rats and 
rabbits show that piroxicam may increase the early 
strength of the healing MCL when administered 
for short period of time and a short course of 
ibuprofen showed no deleterious effect on the 

mechanical behavior of the MCL when compared 
to placebo. 54-56 Another such study showed that 
NSAIDs delayed, but did not impair healing of the 
MCL.57 The bottom line is that NSAIDs can be 
used safely for injuries of the MCL. 

Bracing

Bracing is a common component of MCL 
rehabilitation protocols although there is no 
guideline as to the duration or position of bracing 
or clear evidence that bracing prevents further 
injury.53, 58 The advancement of rehabilitation 
protocols should largely be patient specific and 
based on meeting specific criteria rather than a 
set timeline. With all grades of injury, patients 
may be weight bearing as tolerated, as weight 
through the joint may compress the medial side 
and allow anatomic healing with minimal tension 
on the ligament.58  Hinged knee braces are used 
to prevent varus/valgus forces, but flexion and 
extension are usually not impeded as early active 
and passive ROM are crucial to return of normal 
function. In grade I injuries, the patient may not 
require any bracing or, if needed, may require a 
hinged, short leg brace for several days to assist 
motion.  Hinged, long leg bracing may be required 
up to three weeks for grade II injuries and up to 
six weeks for grade III injuries.58 Initial toe 
touch weight bearing and gradual progression to 
full weight bearing status may be considered for 
knees with valgus alignment in neutral stance. As 
for return to play, the following tests have been 
proposed: isokinetic testing, functional movement 
screening, selective functional movement 
assessment, Y-balance test, triple hop test, and 
landing error scoring system, but no consensus 
or standard have been set forth for objective 
measures of successful rehabilitation. 

Other Therapeutic Modalities

There is a paucity of data on, and a lack 
of conclusive recommendations for, the use of 
extracorporeal shock wave (ECSW) therapy, 
platelet-rich plasma (PRP) injections, or bone 
marrow aspirate concentrate (BMAC) in the 
treatment of MCL injuries.59 While these 
therapeutic modalities may decrease pain and 
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provide a modest benefit in function, once should 
be cautious in their widespread implementation 
without further scientific understanding of their 
biological effect.  

Operative Treatment

Operative intervention on MCL injuries 
should be reserved for recalcitrant cases of 
isolated high-grade MCL tears with persistent 
instability, or to cases with significant concomitant 
injury leading to persistent knee instability. 
According to one meta-analysis, even in cases of 
traumatic knee dislocations whereby extensive 
meniscoligamentous injury to the knee is expected, 
surgical reconstruction does not necessarily 
portend to better clinical outcomes.60

Indications for MCL surgery are relatively 
narrow. For instance, symptomatic incarceration 
of the MCL under the meniscus or around 
the pes anserinus, or grossly unstable knees 
following knee dislocation, may require MCL 
reconstruction. Patients who have persistent valgus 
knee instability, despite undergoing appropriate 
treatment of concomitant meniscoligamentous 
injuries and rehabilitation, may also require 
surgical reconstruction of the MCL. Outside of 
these indications, the vast majority of patients 
do well without surgery. The need to undergo 
ACL reconstruction does not necessarily require 
concurrent reconstruction of an associated MCL 
tear.61 A 2006 randomized prospective study 
comparing operative and non-operative treatment 
of grade III tears of the MCL in patients undergoing 
ACL reconstruction found no difference in 2-year 
KT-1000 measurements, valgus radiography, 
knee extension strength, 1-leg hopping test, and 
International Knee Documentation Committee 
and Lysholm scores.62 

Techniques for MCL surgery can be generally 
categorized into primary repair, augmented repair, 
or ligament reconstruction. A 2015 systematic 
review on the techniques of MCL reconstruction 
resulted in numerous published methodologies.63 
Significant heterogeneity in patient selection, study 
design, surgical technique, choice of graft and 
fixation method, and post-operative rehabilitation 
protocols led to inconclusive evidence towards the 
optimal surgical technique in MCL reconstruction. 

No level I or II evidence exists in comparing MCL 
primary repair to reconstruction, though primary 
repair alone appears to be associated with higher 
failure.64 This may be as a result of primary 
repair being unable to replicate the biomechanical 
strength normally required of the intact MCL. 

Authors’ Preferred Surgical Reconstruction 
Technique

We generally do not perform surgical 
repair or augmented repair of the MCL; surgical 
reconstruction of the MCL is more robust. MCL 
injuries with concomitant cruciate ligament 
rupture can be managed non-operatively until the 
MCL heals, after which cruciate reconstruction 
can be performed. Injuries with meniscus 
involvement (unless it’s a bucket handle tear) also 
can be treated non-operatively, and the meniscus 
can be addressed as needed after MCL healing.                                                
Bucket-handle meniscus tears require urgent 
repair, but associated MCL injuries do not 
routinely require surgery and usually heal on their 
own. In our opinion, the only indication for acute 
or sub-acute MCL reconstruction is in the setting 
of a knee dislocation.

Surgical reconstruction should take into 
consideration whether or not the POL is intact.  
If the POL is intact, only the sMCL should be 
reconstructed.  If the POL is disrupted, it too has to 
be reconstructed.  Additionally, the availability of 
allografts must be considered.  If allografts are not 
freely available, ipsilateral hamstring autograft – 
the gracilis and semitendinosus – can be harvested. 
Contralateral autograft hamstrings can also be 
harvested as a secondary option, if additional 
grafts are need.  If allografts are available, Achilles 
allografts are the preferred option for sMCL 
reconstruction, and hamstring allografts are the 
preferred option for POL reconstruction. 

Superficial MCL Reconstruction with 
Allograft or Autograft

The patient is placed in the supine position. 
General anesthesia is established, and intravenous 
antibiotics are given. The leg is placed into                            
a tourniquet and supported with a lateral post for 
arthroscopy and prepped and draped in the usual 
sterile manner.
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Diagnostic arthroscopy is carried out, and 
any intra-articular pathology is addressed. Then 
the sMCL reconstruction is undertaken.  A 2 – 
4 cm incision is made centered over the medial 
epicondyle along the axis of the femur. Under 
fluoroscopic guidance, a guide wire is placed 
from medial to lateral at the level of the medial 
epicondyle and at the sMCL origin. This point is 
3.2mm proximal and 4.8mm posterior to the medial 
epicondyle.10  Next a second 2 – 4 cm longitudinal 
incision is made in the medial proximal tibia. A 
subcutaneous tunnel is bluntly dissected between 
the proximal and distal incisions – this utilized 
to check isometry only.  The graft itself is passed 
between layer 1 and 2.  From the distal incision 
the sartorius fascia (layer 1) is incised and the 
underlying hamstrings tendons are visualized, and 
deeper to that, the sMCL (Layer 2).  A mark is then 
made at the tibial sMCL insertion at the level of 
the pes anserinus, approximately 6 cm distal to 
the joint line. Isometry of the reconstruction is 
confirmed by wrapping a looped suture between 
the guide wire of the sMCL origin and the mark 
on the tibia and flexing and extending the knee.  
Adjust the tibial insertion position by moving 
it anteriorly or posteriorly to achieve isometry. 
If using an Achilles allograft, a 10mm x 20mm 
socket is created at the femoral sMCL origin. 
The Achilles allograft is prepared with a 10mm 
x 18mm bone plug, and inserted into the socket.  
It is fixed with a 7 x20 metal or bioabsorbable 
interference screw. The graft is tunneled between 
layers 1 and 2 and retrieved from the distal incision. 
The advantage of using an Achilles graft is that it 
reproduces the broad insertion of the MCL onto 
the tibia. The graft is then fixed to the tibia at the 
isometric point with a ligament washer and post, 
while applying tension on the graft with the knee 
flexed to 30 degrees in varus. Excess allograft is 
trimmed. An alternate fixation method is to create 
a 10mm x 20mm deep socket, tabularize the graft 
with a whip stitch, insert it into the socket, and fix 
it with an interference screw.  It’s more difficult to 
tension the graft using this method of fixation. If 
using autograft hamstring tendons, similar fixation 
methods can be utilized or alternatively femoral 
and tibial fixation can be made with interference 
screws. 

Posterior Oblique Ligament Reconstruction

Using a 4cm medial incision, find the 
adductor tendon as it inserts onto the adductor 
tubercle.  Place a guidewire 7.7 mm distal, and 
6.4mm posterior to the adductor tubercle.  Aim the 
guidewire proximal and anterior.  Ream a 7mm x 
30mm socket over the guidewire.  Pass the graft 
into the socket using traction sutures placed into 
the eyelet of the guidewire. Fix the graft with a 
7mm x 25mm soft tissue interference screw over 
a guidewire and ensure that the graft is inferior 
to the screw.  The tibial insertion point is just 
anterior to the semimembranosus tendon.  Place 
a guidewire aiming for Gerdy’s tubercle. Ream 
a 7mm x 20mm socket and pass the graft into 
the socket.  Ensure the graft is not too long, as it 
would otherwise bunch up in the tunnel leading 
to laxity of the graft. Adjust graft length if needed 
by trimming it and placing a whip stitch.  Fix the 
POL graft with the knee in full extension with 
high tension on the graft and a varus load on the 
knee with a 7mm x 25mm interference screw over 
a guidewire.  The graft should sit proximal to the 
screw. 

If reconstructing both the sMCL and POL, 
use the landmarks detailed above to reconstruct 
both ligaments with hamstring autograft or 
allograft.

Authors’ Preferred Method for Post-
Operative Rehabilitation

Our preferred method for post-operative 
rehabilitation is the same as our preferred protocol 
for non-operative rehabilitation of MCL tears. 
Due to concern for valgus load, patients are 
advised to perform protected weight-bearing in 
a hinged knee brace for 2 weeks postoperatively 
with crutches. Patients are allowed immediate 
unrestricted knee range of motion from 0 to 90 
degrees for 4 weeks. At 2 weeks, patients are 
allowed to return to walking without crutches, and 
are enrolled in a functional rehabilitation program 
for generalized strengthening and prevention of 
stiffness. At 4 weeks, bracing is discontinued, 
allowing patients to gradually return to full, but 
low-demand activity, such as walking, stationary 
biking, and swimming. Return to jogging on a 
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treadmill is allowed at 2 months postoperatively, 
and return to sport is allowed at 4.5-6 months.

Conclusion

Treatment of MCL injuries in orthopedic 
literature has followed a controversial course, 
initially complicated by the lack of a standardized 
grading scheme. Surgical treatment should be 

discussed in cases of rare MCL entrapment 
injuries, persistent valgus or posteromedial 
instability despite trial of conservative treatment, 
or severely unstable knees following knee 
dislocation.  Current evidence suggests that with 
regards to MCL tears, conservative management 
with functional bracing and rehabilitation remains 
first-line, irrespective of the need for repair or 
reconstruction of the cruciates or meniscus. 
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Original Article: 

The motorcyclist: Easy rider or easy victim?                    
An analysis of motorcycle accidents, those who admitted 
to accident service unit Colombo south teaching hospital, 
Kalubowila during a month duration.

ABSTRACT 

Background: Admission to 
accident service unit following road 
traffic accident is gradually increasing 
over the periods of time due to the 
drastically incensement in road users. 
Among those admission majority of 
them are motorcyclist. 

Hypothesis: The motorcyclists 
are the easy victims among the road 
users with multiple extremity injuries. 
Motorcyclist risk behaviour led to 
accidents.

Objectives: To find out 
demographic data in relation to 
motorcyclist such as gender, age, 
educational qualification, experience in 
driving, to assess the awareness of road 
safety among motorcyclist, to analysis 
the incident to find out any other factors 
influencing in road traffic accidents 
such as time, type of bike and make, 
speed, to assess the injuries with injury 
severity score, to analyses the treatment 
that they had such as numbers of days 
of hospital stay, procedures, imaging 
and to analyses medical leaves and 
insurance claims.

Study design: Cross-sectional 
study consisting patients who were 
admitted to accident service unit 
Colombo south teaching hospital 
Kalubowila following motorcycle 
accident during a period of a month. 

Methods: Victims of 
motorcycle accidents following their 
initial evaluation and treatment in 
resuscitation room they will transfer to 
ward, accident service unit, Colombo 
South teaching hospital, Kalubowila. In 
the ward interviewer go and introduce 
him and introduce the research to 
patients. If patients were willing to 
participate in the research, they were 
provided with consent form. After the 
consent interviewer go through with 
interviewer administered questionnaire 
and assess the patient. Injury severity 
was measured with injury severity 
score. From admission to discharge 
they were followed up and the treatment 
that they have received were recorded 
from bed head tickets. Those who are 
not willing to participate in this study 
were excluded. Dates were analyses 
with SPSS. 

Results: Most of the victims 
are male motorcycle users. However 
female motorcycle users have 
increased in recent past.  Mainly the 
victims are in between 18 to 25 years 
age group, had formal education up to 
G.C.E. (A/L) and not the breadwinner 
of the family. Significant number of 
riders are still driving without driving 
license even though driving license is 
mandatory.

Most of victims are having 
driving experience >5 years, formal 
driving training, uses motorcycle 
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M.H.F. Hazliya MBBS,                      
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daily and own a motorcycle so, their inexperience 
is not the cause of accident. Among riders and 
pillion rider’s awareness of safety helmet usage is 
excellent. But awareness of other safety measures 
is very poor.

There is no relation between the time of the 
day and number of accidents. Most of the accident 
happened in main roads and by roads. Most of the 
riders uses Indian made motorcycles with engine 
capacity of 100CC to 150CC. Even though riders 
come out with speed limit of 30Km/hr to 60Km/
hr, their injury patterns not corelate with it. Still 
there are significant numbers of drunk and drive 
cases were reported.  

Most of the victims are suffering with 
extremity injuries. Mainly lower limb followed 
by upper limb injuries. Soft tissue trauma 
followed by closed and open fractures are most 
common injuries of extremity. Although most of 
them had low injury severity score. Ultimately 
most of them ended up in at least 1 to 3 days of 
hospital stay, undergo at least a minor surgical 
procedure and at least exposed to 1 to 3 X-rays. 
Half of them require medicals and 70% goes 
without insurance climes

Conclusion: Most of the victims are young, 
educated, males and not the breadwinners. To 
minimize the number of motorcycle accident 
and to educate the population with regards to 
road safety we can intervene at school levels 
and uses medias. The law should be reinforced 
with regards to driving license and may increase 
age limit of motorcycle riders. Most of victims 
are having driving experience >5 years, formal 
driving training, uses motorcycle daily and own a 
motorcycle so, their inexperience is not the cause 
of accident. Awareness of other safety measures 
is very poor. So, this needs to be improved with 
education and law enforcement. By that we might 
reduce the number of extremity injuries. There is 
no relation between the time of the day and number 
of accidents. Still there are significant numbers 
of drunk and drive cases were reported. Most of 
the victims are suffering with extremity injuries. 
Mainly lower limb followed by upper limb 
injuries. Soft tissue trauma followed by closed 

and open fractures are most common injuries of 
extremity. Although most of them had low injury 
severity score.

Keywords: Motorcyclist, Accident, Road 
safety, Treatment

Introduction

Globally, accidents were the leading cause 
for traumatic death. Admission to accident 
service unit following road traffic accidents is 
gradually increasing over the periods of time 
due to the drastically incensement in road users. 
Among those admissions majority of them are 
motorcyclists. As Sri Lanka is a developing 
country, our majority of population own a 
motorcycle to commute. Roads in Sri Lanka 
are not up to the standard in relation to design, 
quality and structure. Although our population 
has ahigh literacy rate understanding of the 
safety rules appear to be poor. In addition to all 
these facts our safety measures and preventive 
aspects of road traffic accident among road users 
are not adequate. All these facts put road users at 
risk.  As it is a two-wheeler with the minimum 
impact it loses the control and gives rise multiple 
traumas, extremity trauma is more common 
among motorcyclists. 

Meanwhile, our demographic data’s in 
relation to motorcycle accidents are not adequate 
and are out dated. When the study was started, 
we found around 15 – 20 patients per day 
admitted to ward following motorcycle accident 
and among them most of them are suffering with 
extremity injuries. However, the data appeared to 
be incomplete.

So, a study was planned to assess 
demographic data, awareness of road safety, 
analysis of the incident that needed the admission 
to accident service unit and assessment of their 
injuries.  

Material and Methods 

Victims of motorcycle accidents were 
brought to hospital, were admitted to accident 
service unit, following their initial evaluation and 
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treatment in resuscitation room, once stabilised, 
they were transfer to ward, accident service 
unit. In the ward interviewer questionnaire was 
taken in well stable patients. If patients were 
willing to participate in the research, they were 
provided with consent form. After the consent 
interviewer would administer the questionnaire 
and assess the patient to identify injuries. Injury 
severity is measured with injury severity score 
using an application. During the stay at ward 
accident service their imaging, scanning, other 
investigations and initial procedures were 
analysed with the help of other doctors and 
bed head ticket. Once the patient was stable 
enough, they were transferred to surgical ward 
for further definitive management and follow up. 
They were followed up in the respective wards 
until discharge and the treatment that they have 
received were recorded from bed head tickets. 
Those who are not willing to participate in this 
study were excluded. 

Literature survey 

According to a research published in 
2006 by University of Ruhuna, more than 
population increase, the increasing fleets have 
had a damaging effect on the number of road 
accident in Sri Lanka. The vehicle population 
has risen, a sharp increase was observed in 
motorcycle segment.  But during last two decades 
approximately 25 000Km roads were added to 
the national grid, mostly in rural areas. As a result 
of these two factors such as increase in number 
of vehicles and very poor development of road 
infrastructures, the traffic accident in Sri Lanka 
shows an increasing trend. (1)

According to ministry of transport and civil 
aviation Sri Lanka, statistics in 2018, there were 
10491 motorcycle accidents reported. Among 
them 1227 were fatal accidents. (2)

According to Traffic Police Headquarters 
statistics, there were 39,086 accidents reported 
in 2017, while 18,980 accidents occurred in 
the first six months of 2018. The statistics 
further reveal that, in 2016, there were 10,754 

accidents involving motorcycles and 5,383 
accidents during the first six months in 2016. 
The motorcycles caused 1,251 deaths in 2017, 
while 694 motorcycle deaths have been recorded 
in the first six months of 2018. Reckless 
driving, negligence and fatigue contributed to 
a spate of accidents increasing the death toll 
compared with last year. Further the reasons 
for an accident is the condition of the vehicle, 
driver’s negligence, driving under the influence 
of liquor and falling asleep at the wheel, were 
among the main reasons for accidents. National 
Hospital statistic, in 2017, 7,972 road accident 
victims were admitted to the hospital, while, as at 
September 7, 2018, 6,306 victims were admitted 
to hospital. Of those, 3,933 victims, or 54%, 
were involved in motorcycle accidents. Smaller 
the vehicle, higher the number of accidents. It 
is evident that larger vehicles cause less injuries 
and heavy vehicles like lorries generally hit 
stationary objects, whereas smaller vehicles 
tend to cause more accidents and damages. It is 
necessary to improve drivers’ training, vehicle 
safety standards, societal concerns and endure 
strict enforcement of road rules. (3)

At present, about 1.25 million people die 
each year as a result of road accidents according 
to WHO statistics. Road traffic injuries are the 
leading cause of death for people aged between 
15 and 29 years worldwide. Road Traffic 
Accidents (RTA) claim an average of eight lives 
per day, going up to three thousand lives per 
year in our country.  Significant portion of these 
deaths relates to young men who are a part of 
the country’s working force. Their deaths have 
significantly affected the country’s economy in 
addition to the loss their loved ones feel. Three 
to four people are admitted to the hospital every 
hour due to injuries from RTA’S, a new accident 
is reported at least once in every ten minutes. 
According to worldwide data, 90% of the world’s 
fatalities on the roads occur in low- and middle-
income countries, even though these countries 
have approximately 54% of the world’s vehicles.  
According to one study more than 50% of the 
citizens who are involved in RTA S are from 
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low-income families. The majority of the fatal 
accidents involve males who are in the prime of 
their youth. In the case of a road traffic injury, in 
addition to the direct financial burden on the family 
in the form of medical expenses, a less visible, 
nevertheless considerable, loss also occurs. The 
debilitation of a working individual causes loss of 
productivity, especially if he is the breadwinner. 
The family then suffers a major financial setback. 
The cost incurred due to the family members 
taking time off work to care for the injured also 
can’t be ignored. All these expenses add up to a 
considerable amount of money and resources. 
This ultimately burdens the society as a whole.  
The majority of these deaths, the injuries and the 
accidents themselves are preventable. WHO states 
that wearing a motorcycle helmet properly can 
reduce the risk of death by almost 40% and also 
cut the risk of severe injury by over 70%. Three 
wheelers and motorcycles are more prone to 
crashes because they are the most unstable when 
it comes to vehicles and topple easily. (4)

More frequent crash conditions for 
motorcycle crashes occurred while driving on 
rural roadways, driving during weekdays in heavy 
traffic, and driving newer motorcycles. Dry road 
surfaces, clear weather conditions predominantly 
characterized motorcycle-crashes. Also, it showed 
that riding motorcycle on urban roads, intersection 
locations, during clear weather, and during 
weekends was less safe. (5)

According to Sri Lanka police, motorcycle 
is the leading vehicle involved in traffic accidents. 
In year 2006, 11941 motorcycles, in 2007 13025 
motorcycles, in 2008 13067 motorcycles, in 2009 
13924 motorcycles, in 2010 16240 motorcycles 
involved in traffic accidents.  In 2010, 25.8% of 
traffic accidents involve with motorcycle. (6)

A retrospective analysis of admission 
records in the Accident and Emergency (A&E) 
service and the hospital police records related to 
road traffic accidents was done for a period of 3 
months. In a total of 1210 RTA, 426 were due to 
motorcycle accidents. In motorcycle accidents, 
there were 55.6% bicycle riders, 20.4% pillion 
riders and 23.9% third party individuals. Among 

them 10.6% had open fractures, 15.5% closed 
fractures and 73.9% other injuries. Thirty five 
percent of bicycle riders were under the influence 
of alcohol at the time of the accident. Nearly half 
of RTA related admissions are due to motorcycle 
and three-wheel accidents. In almost one third of 
the accidents, drivers were under the influence of 
alcohol during the incident. (7)

Motorcycles are a most popular 
transportation method. Motorcycle riding is 
an accessible and cheap form of transport in 
many developing countries, particularly in Asia. 
However, when we compare with other vehicle 
drivers motor cyclists are more easily injured and 
are more often killed as a result of even minor 
collisions with other, larger vehicles. There has 
been an increasing in the use of motorcycles for 
the transportation of passengers & goods in the 
cities & rural areas. Motor cyclists are vulnerable 
road users. The structure of the motorcycle allows 
for only minimal protection when motor cyclists 
are involved in crashes with other vehicles. 
There are many of reasons behind road accidents. 
Including increasing numbers of motorcycles on 
the road, larger engine motorcycles, speeding, 
inconsistent helmet use, drink driving, adverse 
weather, distraction of drivers, driving errors, 
poor road design and increasing numbers of riders 
older than 40 years with increasing numbers 
of fatalities in that age group. Specially lack of 
attention at safety measures of motorcycle riding 
the rate of fatal accidents goes up. Worldwide it 
is estimated that, 1.2 million people are killed in 
road crashes each year and as many as 50 million 
are injured. With increasing modernization in 
many developing countries, road traffic deaths 
are increasing, and traffic deaths are projected to 
become the third most important health problem 
by 2020. According to UN ESCAPE (united 
nation Economic and Social Commission for Asia 
And Pacific) Report road accidents are a growing 
worldwide problem - around 1 million deaths and 
over 23 million injuries per year, and around 85% 
of these deaths occur in developing countries. 
A solution to problem is particularly urgent in 
developing countries as the Asia – Pacific region 
already contributes 44% of global road deaths 
although it currently has around 16% of the worlds 
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motorized vehicle fleet. (First United Nations 
global safety week, 2007) Sri Lankan injury 
surveillance records determined 44.8% of the 
road injuries involved motorcycles. In Sri Lanka, 
51% of the total vehicles involved in road traffic 
collisions (RTCs) are motorcycles (WHO, 2009). 
The number and the percentage of motorcycles, 
out of the total vehicle population, have increased 
from 834,586 (48%) in the year 2000 to 1,422,140 
(56%) by the year 2005, which is a 70% increase 
(Department of Motor Traffic, 2012). To prevent 
from these type injuries and to minimize the 
severity of head injury which is using standard 
quality helmets is most effective method. As well 
as prevent from road traffic accidents, it is very 
effective to use safety measures. (8)

Results

This study was planned to assess a victim 
in relation to four aspects 

A) Demographic characteristic of respondents 

B) Driving skills and awareness of road safety 

C) Circumstances of incident 

D) Assessment of injuries 

Hundred and thirty-seven (137) samples 
were collected during a month of study. In that 
111 victims were rider of motorcycle and 26 
victims were pillion rider of motorcycle. 

Among them 84.5% (116) were males and 
15.5% were female motorcycle users. Most of 
them falls between 18 – 25 years age group (58 out 
of 137). There were 4.37% (6) less than 18 years 
old motorcycle riders and 5.83% (8) more than 55 
years old motorcycle users. Among the victims 
most of them had formal education up to G.C.E. 
(A/L) (67 out of 137). There were a few (13) less 
than grade 10 qualified and one (1) postgraduate 
completed victim. As the study was carried out in 
Colombo South teaching hospital – Kalubowila 
almost all the victims are from either urban (53) or 
suburban (84) areas. Out of 137 studied cases 57% 
(78 out of 137) are not breadwinner of the family. 
Even though driving license is essential to drive 

a vehicle in Sri Lanka, 28.4% of patients did not 
have a driving license. Those drivers with driving 
license (103), 51.5% had experience of driving 
motorcycle more than five years. Almost 70% of 
victims (97 out of 137) uses motorcycle for their 
daily activities and around 75% (103 out of 137) 
had their own motorcycle. 

In the assessment of driving skills and 
awareness of road safety around 70% (94 out 
of 137) had formal driving training in a driving 
school. When we inquired about the opinion 
in relation to usual causes of the motorcycle 
accidents, around 60% of victims came with the 
answer of negligence of motorcycle rider leads 
to the accidents. Safety helmet usage among Sri 
Lankan motorcycle rider is very high. It is around 
98% (109 out of 111). But their knowledge in 
usage of other safety measures such as reflected 
cloths, day light system, jackets and trousers 
and shoes were very poor. This may be due to 
the result of law enforcement in relation to 
wearing a helmet while riding the motorcycle. 
It leads to significant reduction in head injury 
among motorcyclists. But they are suffering with 
multiple lower and upper extremity injuries. 
Safety measure among pillion rider in view of 
wearing safety helmet is also very high. But like 
ridders, knowledge in relation to other safety 
measures such as reflected cloths, jackets and 
trousers were very poor. In addition to very high 
usage of safety helmet among riders and pillion 
riders, they are well aware of safety standard of 
helmet too. 

In the analysis of the circumstances of 
incident, 30% of incidents occurred between 
06:00 to 14:00, 35% of incidents were reported 
between 14:01 to 20:00, 25% of incidents were 
reported between 20:01 to 00:00 and 10% of 
incidents were reported between 00:01 to 05:59.

 Over 93% of incidents were reported in 
main roads and by roads. During the incident 
motorcycle capacity and its speed were analysed. 
61.31% of victim used engine capacity of 100CC 
to 135CC motorcycles and 17.52% of riders 
used 136CC to 150CC capacity. During the 
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incident around 70% of victims had driven the 
motorcycle between 30 to 60 Km/hr. speed limit.  
Around 90% of victims were driven Indian made 
motorcycles in our study. When we analysed 
the incident 22.5% of riders had slipped & fall,                                                                                           
8% fall following animal crossing the roads, 18.5% 
collided with another motorcycle, 28.5% colloid 
with three-wheeler or car and 23% had other 
causes. Drunk and drive is a punishable offence. 
But 13.5% of victim (15 out of 111) admitted that 
they drew following a drunk. Among the victims, 
in relation to the present incident, around 60% did 
not have inside and put the blame on opposition 
even though they were the victims. 

In the last part of study, assessment of 
injuries, were taken by anatomical regions and with 
injury severity score. 58 had head injury, 10 had 
neck injury, 14 had chest injury, 4 had abdominal 
injuries, 99 had lower extremity and 83 had 
upper extremity injuries and 3 had other injuries. 
119 had soft tissue injuries, 2 had dislocation of 
joints (shoulder), 47 had closed fractures, 31 had 
open fractures of the extremity and 2 had visceral 
injuries. But assessment of injury severity scores 
69 out of 137 had score of <5, 47 had score of 5 
to 10, 12 had score of 11 to 15 and 9 had score 
of >15. Around 65% of victim had 1 to 3 days of 
hospital stay. Around 19% were discharged on the 
same day. 13 out of 137 stayed more than a week 
in hospital. Among the victims, 111 out of 137 
underwent surgical procedure during hospital stay, 
in the form of minor procedures such as wound 
debridement in 71 victims and major procedures 
in 32 victims. During the admission these victims 
underwent X-Ray imaging. 62% (85 out of 137) 
of victims were exposed to 1 – 3 X-Rays. 3% 
exposed to >10 X-Rays. 

On the discharge, around 50% of the victims 
required medicals and 30 % required insurance 
claims. 

Discussion 

Most of the victims are male motorcycle 
users. But female motorcycle users are increasing 
recently. Mainly the victims are in between 18 to 
25 years age group, had formal education up to 
G.C.E. (A/L) and not the breadwinner of the family. 

To minimize the number of motorcycle accidents 
and to educate the population with regards to road 
safety we can intervene at school levels and uses 
media as an educational tool. Significant number 
of riders are still riding without a driving license 
even though driving license is mandatory. The law 
should be enforced with regards to driving license.

Most of victims are have a driving 
experience >5 years, had a formal driving training, 
and uses motorcycle daily and own a motorcycle 
it is unlikely their inexperience is a cause of 
the accident. Among riders and pillion rider’s 
awareness of safety helmet usage is excellent. But 
awareness of other safety measures is very poor. 
So, this needs to be improved with education and 
law enforcement. 

There is no relationship between the time 
of the day and number of accidents. Most of the 
accident happened in main roads and by roads. 
Most of the riders uses Indian made motorcycles 
with engine capacity of 100CC to 150CC. Even 
though riders come out with speed limit of 30Km/
hr to 60Km/hr, their injury patterns did not corelate 
with it. Drunk driving is a punishable offence. Still 
there are significant numbers of drunk and drive 
cases reported.  

Most of the victims were suffering with 
extremity injuries. Mainly lower limb followed by 
upper limb injuries. Soft tissue trauma followed 
by closed and open fractures are most common 
injuries of extremity. Although most of them had 
low injury severity score. Ultimately most of them 
ended up in at least 1 to 3 days of hospital stay, 
underwent at least a minor surgical procedure 
and at least exposed to 1 to 3 X-rays. Half of 
them required medicals and 70% did noy have 
insurance climes. 
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Original Article; 

Outcomes of Supracondylar Fractures: In Children in 
A Tertiary Centre in Sri Lanka 

ABSTRACT 

Introduction: Supracondylar 
fracture is the commonest fracture 
around the elbow in children. 
Treatment of fracture differs according 
to the type of fracture. It is managed 
either surgically or conservatively. 
Delayed treatment, resulting in an 
increased risk of complications like 
compartment syndrome, Volkmann 
ischemic contracture, mal-union and 
gun stock deformity. It is important to 
achieve good functional and cosmetic 
outcomes. Our aim was to evaluate 
functional outcome and cosmetic 
outcome in children who were treated 
for supracondylar humerus fractures 
using Flynn’s criteria. 

Materials and Methods: This 
is a descriptive retrospective study, 
was conducted in a tertiary centre 
in Sri Lanka. All the patients with 
supracondylar fractures who were 
admitted to the Teaching Hospital 
Peradeniya for a five-year period 
from 2012 to 2017 were selected 
as our study population (n=135). 
Carrying angle, Elbow Range of 
Motion (ROM) measured, and 
outcome was calculated according to 
Flynn’s criteria. 

Results: According to the 
Flynn’s criteria in the present study 
functional outcomes were 50.8% 
of excellent, 27.9% of good, 14.8% 
of fair, 6.6% of poor outcomes and 
93.4% of satisfactory according to 
post-surgical elbow ROM. Cosmetic 

outcomes according to carrying angle 
were 80.3% excellent, 16.4% good 
and 3.3% fair. 100% satisfactory 
outcomes were noted in cosmetic 
outcome. 

Discussion and Conclusion:  
In our study we found that closed 
Reduction and Percutaneous Pin 
Fixation provided superior functional 
outcome than the other methods of 
treatment and also Gartland type III 
had better functional outcome than 
other extension type of fractures. 
However cosmetic outcome is not 
significantly affected by the type of 
treatment approach and the type of 
fracture in children who were treated 
in Teaching Hospital Peradeniya 
during the period of 2012 – 2017.

Keywords: Outcomes, 
Supracondylar Fractures, Children, 
Tertiary Centre, Sri Lanka, CRPP, 
GARTLAND type III

Introduction: In all 
paediatric fractures, 17% constitutes 
supracondylar humeral fractures. It is 
only secondary to forearm fractures. 
Considering all paediatric elbow 
fractures, 60- 75% constitutes of 
supracondylar fractures1 (Khan et al., 
2010). Prevalence of the commonest 
age group is 5-7 years.

Supracondylar fracture occurs 
as a transverse fracture of the distal 
end of the humerus, above the 
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levels of epicondyles. The supracondylar area is 
undergoes re-modelling and becomes typically 
thinner with a more slender cortex,  predisposing 
this area to the fracture in paediatric humerus2 
(Brubacher and Dodds, 2008). There are mainly 
two types of supracondylar fractures according 
to the mechanism of injury. In flexion type, distal 
fragment of the humerus is displaced anteriorly. 
When the distal fragment displaced posteriorly it is 
called as the extension type. The extension type of 
the injury can be further classified according to the 
GARTLAND classification (Colin Woon 2018) .3

The non-dominant hand is more injured 
than the dominant hand as child is using his/
her hand to save them (Cheng et al., 2001)4 
Delayed treatment will result in an increased risk 
of complications like compartment syndrome, 
Volkmann ischemic contracture, mal-union and 
gun stock deformity. There are several treatment 
methods available to treat a supracondylar fracture 
including manipulation with cast immobilization, 
closed reduction and percutaneous pin fixation, 
skin traction, open reduction and internal fixation. 
It is cosmetically and functionally important 
for the child to have a better outcome after                                             
a supracondylar fracture.

Materials and Methods

After obtaining the ethical clearance from 
the ethical review committee of the Faculty of 
Allied Health Sciences University of Peradeniya 
and the Teaching Hospital Peradeniya in 2018 the 
study was started. The main aim was to investigate 
the outcomes of the supracondylar fractures of 
children in Sri Lanka. A representative sample 
was chosen from the surgical registry of the 
orthopaedic unit, Teaching Hospital Peradeniya, 
during a five-year period from 2012 to 2017. 135 
subjects were included as the study population 
and the sample was 61. Parents were explained 
the nature of the study and proper written consent 
was taken. Participants were voluntarily involved 
in the study without receiving any financial gain.

Both male and female children in the 
age group of 4- 12 years, with all types of 

supracondylar fractures according to the 
GARTLAND classification were included in the 
study. The patients who did not give the consent 
to participate in the study, patients with history of 
any injury or mal-united fracture of the affected/ 
unaffected arm, patients with history of any 
surgery of the affected/ unaffected arm, patients 
with history of any deformity of the affected/ 
unaffected arm, patients with flexion type of 
injuries were excluded.

An assessment form was used and 
information such as   Name, Age, Gender, 
Type of fracture, Level of fracture, Side of the 
fracture, Type of the surgery done, Duration from 
injury to hospital admission, and Physiotherapy 
were recorded. These data were extracted from 
the medical records of the patients in Teaching 
hospital Peradeniya with the permission of 
Director, Teaching Hospital Peradeniya. Patients 
were requested to visit the hospital by sending 
post cards. Carrying angle, elbow range of 
motion was measured by using the Universal 
Goniometer. Outcomes were evaluated by 
applying these measurements in the Flynn’s 
criteria. We assumed that the affected arm had 
the ROM and carrying angle same as the normal 
arm prior to the fracture.

Results and Discussion

Age distribution of the participants was 
ranged from 4 to 12 years (Mean=8.97, SD± 
2.27). A total number of 61 patients participated 
in this study. Participants included both genders. 
Among the participants 13 (21%) patients were 
girls and 48 (79%) were boys.

Geographical distribution of the current 
study population represented 7 districts in Sri 
Lanka. The largest number of patients (50.82%) 
was from Kandy district.

There were 54 (88.5%) patients whose right 
hand was the dominant hand while 07 (11.5%) 
patients were left-handed. However, when it 
comes to the side of injury, 42 (68.9%) injuries 
were occurred in the left side and remaining 19 
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(31.1%) cases were occurred in the right side.                                                                                                       
A statistically significant association was identified 
between the dominant hand and the side of injury 
in this study sample (p=0.001).

Outcome of ROM was satisfactory in 93.4% 
cases and only 6.6% had unsatisfactory results. 
All the patients treated for supracondylar fractures 
had a satisfactory outcome (100%) in carrying 
angle.

The results indicated that there is a 
statistically significant difference in the loss of 
ROM between all the different types of fractures 
(p=0.003). Gartland type III fractures had the 
most satisfactory outcome in ROM. The results 
indicated that there was no statistically significant 
difference in the loss of carrying angle and the 
different types of fractures (p=0.399).

4.9% of the sample was treated with 
application of a cast, 73.8% were treated with 
CRPP and 21.3% were treated with ORIF. The 
results indicated that there is a statistically 
significant difference in the loss of ROM between 
the different types of surgeries (p=0.001). Mean 
loss of ROM was least in the CRPP surgery type.

59% of satisfactory outcome and 6.6% of 
Less satisfactory outcome were obtained in loss 
of ROM with the patients who have undergone 
physiotherapy. 34.5% of satisfactory outcome 
were obtained in loss of ROM with the patients who 
have not undergone physiotherapy. There was no 
significant effect of post-operative physiotherapy 
on outcome of ROM (p=0.233). Patients who have 
undergone post- operative physiotherapy obtained 
65.6% of satisfactory outcome in loss of carrying 
angle and patients who have not undergone post-
operative physiotherapy   had 34.4% of satisfactory 
outcome in loss of carrying angle. The results 
indicated that there was no statistically significant 
effect in post-operative physiotherapy treatments 
on loss of carrying angle (p=0.127).

As a post-operative complication, Varus 
deformity was presented in 11 patients. As 
a percentage that was 18% of the sample. 
Statistically significant association couldn’t be 
identified between the type of surgery and the 
occurrence of Varus deformity (p=0.061).

Conclusion

The results of the present study revealed 
that supracondylar fractures in children treated in 
Teaching Hospital, Peradeniya has a satisfactory 
outcome. It also revealed that there is a difference 
in outcomes, according to different types of 
treatment approaches. Furthermore, closed 
Reduction and Percutaneous Pin Fixation 
provided superior functional outcome than the 
other methods of treatment. Gartland type III had 
better functional outcome than other extension 
type of fractures. However cosmetic outcome is 
not significantly affected by the type of treatment 
approach and the type of fracture.

The study revealed that the chance of 
developing deformities and complications after 
treatment is very low.
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Case Report: 

IDEBERG TYPE III GLENOID FRACTURE FIXED WITH 
A BETTER SOFT TISSUE RESPECT - ARTHROSCOPIC 
ASSISTED PERCUTANEOUS FIXATION; A CASE 
REPORT 

Introduction

IScapular fractures with glenoid 
involvement are uncommon and 
represent 10 % of scapula fractures. 
About 1% involve significant 
displacement. These are due to high 
energy trauma and include bone and 
tissue injuries. Several classifications 
have been described to establish 
management protocols for this 
fracture. The most widely used is 
Ideberg classifications. Un-displaced 
fractures are managed conservatively 

but, displaced once are fixed mostly 
by open reduction methods. This 
needs a wide opening with significant 
soft tissue dissection and opening into 
the joint cavity. Arthroscopic fixation 
methods have gained are more 
popular to minimize this hazard for 
soft tissues. 

Here, we describe the case of 
an Ideberg type III glenoid fracture 
treated by minimally invasive 
arthroscopic technique.

Ideberg classification

Case report 

A 23-year-old mechanic 
presented to casualty with the right 
dominant shoulder pain following a 
motor bike accident. He was managed 
according to the ATLS guidelines at the 
ETU. Examination revealed reduced 
movements of the left shoulder in all 
planes. Neurovascular examination 
was unremarkable, and no other 
injuries identified. Radiographs 
revealed an intra-articular fracture of 

the right scapula with disruption of 
the acromioclavicular joint (ACJ).                                                                                      
He underwent a computed tomography 
with 3D reconstruction which showed 
a comminuted fracture of the scapula 
involving the glenoid and body of the 
scapula with ACJ disruption. Ice packs 
kept, subcutaneous morphine was 
given, shoulder was immobilized on a 
broad arm sling. He was planned for 
an Arthroscopic assisted percutaneous 
screw fixation under image 
intensification on the next trauma list.
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X ray and CT scan with 3D reconstruction and coronal cuts.

Surgical technique

The procedure was performed in the 
“beach chair” position under general anesthesia. 
Intravenous Cefuroxime 750 mg was given as                                             
antibiotic prophylaxis. Routine cleaning and 
draping were done. Standard anterior and 
posterior arthroscopic port sites were created, 
and direct visualization of the glenoid fracture 
was done by washout of the fracture hematoma.                                                                         
2 mm Kirschner wire was passed percutaneously 
(Under image intensification) through the long 
axis of the coracoid process to act as a joystick, 
thus the superior glenoid fragment was reduced 
with the coracoid manipulation. Fracture site was 
thoroughly debrided, a single 2.5mm threaded 
guidewire was placed in the superior-inferior 

oblique plane percutaneously. When the guidewire 
was in position, one additional 2mm Kirschner 
wires was used to hold the fragment in place. 
Articular reduction was confirmed by arthroscopic 
and image intensification. Acromio-clavicular 
joint (ACJ) got reduced spontaneously upon 
reducing the glenoid –coracoid fragment, thus an 
indirect assurance of an intact coracoclavicular 
ligament was noted. A 4.5mm partial threaded 
(60mm) cannulated screw was placed after 
sequential drilling, allowing for compression 
and preventing rotation of the fragment.  Proper 
and stable reduction was obtained and confirmed 
visually and through image intensifying. A 2 mm 
K-wire was passed percutaneously to stabilize the 
ACJ.

Intra articular 
fracture seen                                       

arthroscopically

Under C arm percutaneous K-wire fixation and                                      
arthroscopic image of fracture reduction 

POST OPERATIVE X RAYS 
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DISCUSSION 

Management of glenoid fractures which 
are inherently intra-articular, falls under the 
same purview of anatomical reduction, stable 
fixation, preservation of blood supply and early 
mobilization. Gleno-scapular fractures are 
uncommon comprising 3% of shoulder fractures 
and <1% of all fractures. This is largely due to its 
mobility on the chest wall, protection by muscles, 
and the surrounding musculoskeletal structures, 
including the clavicle and acromioclavicular 
joint, which typically give way first following 
injury. To fracture a glenoid, it requires a direct 
high-energy trauma. Road traffic collisions 
causes more than 60% of these injuries. Not 
surprisingly, more than 80% of patients with a 
scapular fracture have associated injuries which 
may be life-threatening though our patient 
didn’t have any other injuries. Classifications 
are typically related to the anatomical region 
involved based on radiographic findings. The 
orthopedic trauma association (AO) classification 
for scapular fractures describes extra-articular, 
intra-articular, and combined fracture patterns. 
In addition, Ideberg, Mayo et al., and Goss, each 
describe intra-articular scapular fractures. The 
aforementioned fracture pattern lies somewhere 
between the Orthopaedic Trauma Association 
classification 14-C3, Ideberg Type III, and 
Goss Type III. Goss also introduced the concept 
of the superior shoulder suspensory complex 
(SSSC) to help identify patterns of certain 
shoulder injuries and guide management. The 
SSSC refers to a ring of bony and soft tissue 
structures, namely the glenoid, coracoid process, 
coracoclavicular ligament, distal part of the 
clavicle, acromioclavicular joint, and acromion 
process. Disruption of two or more components 
of the complex would result in an unstable 
or “floating” shoulder, commonly requiring 
surgical treatment. However, recent literature 
suggests that if there is displacement of >5 mm 
of glenoid fracture, surgical management should 
be considered to prevent complications such as 
functional disability, secondary osteoarthritis, 
stiffness, rotator cuff weakness, and heterotopic 
ossification. Our patient had an intra-articular 
fracture of the glenoid, with an acromioclavicular 

disruption requiring surgical intervention. 
Ideberg’s original classification describes a Type 
III fracture that is an oblique fracture through the 
glenoid exiting superiorly. It has been modified 
to include an associated acromioclavicular joint 
injury in recent years. 

Open reduction and internal fixation of the 
glenoid is indicated in displaced fractures the 
extend into the glenoid articular surface if a step 
of >3mm, more than 20% of the joint is involved, 
“floating” shoulder, medialization>10mm, and 
angular deformity of 25°. But in the current 
era where minimal invasive techniques are 
becoming more popular, these injuries can be 
managed arthroscopically, thus facilitating early 
functional recovery. 

Different methods of fixation have been 
described including K-wires, cancellous screws 
and suture anchors. Arthroscopy assisted 
technique not only facilitates accurate reduction 
with minimal soft tissue trauma but also allows 
evaluation and treat other associated intraarticular 
soft tissue injuries. Our patient only had an intra 
articular fracture.

There have only been small case reports 
and case series regarding arthroscopic-assisted 
fixation of glenoid fractures. Carro et al first 
reported the use of arthroscopy in fixation of 
glenoid rim fractures. There are reported case of 
Kirchner wire fixation of a glenoid fracture. Fewer 
reports have looked specifically at percutaneous 
internal fixation of fracture. Arthroscopic-
assisted surgical fixation of Ideberg Type III 
glenoid fractures is reported to be a safe and 
effective method of treatment, yielding excellent 
functional results with union of the fractures, 
with few associated complications as a result of 
the surgery. A cadaveric study demonstrated that 
superiorly placed percutaneous fixation, as in our 
case, represents a safe approach to fixation of the 
glenoid arthroscopically.

Percutaneous screw fixation through 
the superior and posterior approach doesn’t 
put any neurovascular structures at risk. 
However, this technique is associated with a 
steep learning curve and requires adequate 
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skills and understanding of both arthroscopic 
and trauma surgery. Arthroscopic technique is 
relatively contraindicated in the presence of 
associated injuries like capsular ruptures and 
humeral avulsion of glenohumeral ligaments. 
The possible complications described with this 
technique include compartment syndrome due 
to fluid extravasation, anterior interosseous 
syndrome and injury to neurovascular structures 
due to incorrect portal placement.

CONCLUSION

Intra articular glenoid fractures need to be 
fixed for a better outcome. Arthroscopic assisted 
percutaneous screw fixation under image 
intensification is strongly advisable for Ideberg 
type III fractures because, it provides good 
visualization of the reduction with minimal soft 
tissue dissection, thus renders a good functional 
outcome. 

References

1. Cole P. A., Freeman G., Dubin J. R. Scapula fractures. Current Reviews in Musculoskeletal Medicine. 
2013;6(1):79–87. 

2. Adam F. F. Surgical treatment of displaced fractures of the glenoid cavity. International Orthopaedics. 
2002;26(3):150–153

3. Van Oostveen D. P. H., Temmerman O. P. P., Burger B. J., Van Noort A., Robinson M. Glenoid fractures: a 
review of pathology, classification, treatment and results. Acta Orthopaedica Belgica. 2014;80(1):88–98

4. Schandelmaier P., Blauth M., Schneider C., Krettek C. Fractures of the glenoid treated by operation. A 
5- to 23-year follow-up of 22 cases. Journal of Bone and Joint Surgery—Series B. 2002;84(2):173–177. 

5. Qin H., Hu C.-Z., Zhang X.-L., Shen L.-X., Xue Z.-C., An Z.-Q. Surgical treatment of Ideberg type 
III glenoid fractures with associated superior shoulder suspensory complex injury. Orthopedics. 
2013;36(10):e1244–e1250. 

6. Caspari R. B., Hutton P. M., Whipple T. L., Meyers J. F. The role of arthroscopy in the management of tibial 
plateau fractures. Arthroscopy: The Journal of Arthroscopic and Related Surgery. 1985;1(2):76–82.

7. Abe Y. Plate presetting and arthroscopic reduction technique (PART) for treatment of distal radius 
fractures. Handchirurgie, Mikrochirurgie, Plastische Chirurgie. 2014;46(5):278–285. 

8. Bauer T., Abadie O., Hardy P. Arthroscopic treatment of glenoid fractures. Arthroscopy: The Journal of 
Arthroscopic & Related Surgery. 2006;22(5):569.e1–569.e6. 

9. Bauer T., Soubeyrand M., Hardy P. Traitement arthroscopique des fractures articulaires de l'épaule. 
Chirurgie de la Main. 2006;25(supplement 1):S75–S81. 

10. Anderson L. D. Compression plate fixation and the effect of different types of internal fixation on fracture 
healing. The Journal of Bone & Joint Surgery. 



43

VOL. 07 No. 01 NOVEMBER 2020

Case Report: 

Haemangiopericytoma of lumbar spine: A mystery 
behind low back pain Case report.

Case history

A 45-year-old previously 
healthy lady presented with 
mechanical type of low back pain of 4 
months duration. She was treated by 
a general practitioner with analgesics 
and a course of physiotherapy but did 
not help with the pain. The onset was 
gradual and slowly progressing pain 
dull in nature. There was no radiation 
to the lower limbs but recently she 
noticed numbness and weakness 
of both legs two weeks prior to the 
admission. She denied recent falls 
or trauma to the back, she had no 
issues passing urine and no changes 
in the bowel habit. With time her 
symptoms got worse and she had to 
depend on walking aids for mobility. 
There were no features suggestive 
of an infective process as well as 
no symptoms related to any primary 
malignancy such as lung, thyroid, 
breast, bowel and genitourinary.

On physical examination, her 
gait pattern was affected due to the 
back pain. There was midline and 
tenderness over the lumbar spine 
with limited spinal movements. 
Decreased sensation over bilateral 
lower limbs from mid-thigh 
downwards was noted. Further 
neurological assessment revealed 
bilateral paraparesis of medical 
research council (MRC) power 3/5. 
There was no saddle anaesthesia and 
anal sphincter tone was preserved. 
Bilateral knee and ankle reflexes 
were weak and planter reflex was 

equivocal. Laboratory investigations 
didn’t reveal any significant 
alteration. Erythrocyte sediment rate 
(ESR), C-reactive protein (CRP), 
and tumour markers were within 
normal range. Chest radiograph was 
unremarkable.

Plain X ray of lumbo sacral 
spine anteroposterior and lateral 
views were obtained and it showed 
significant height loss of L2 vertebra 
with lytic lesion within the body 
(Figure 1). Disc apace was maintained 
and grade I spondylolisthesis 
was also reported at L5-S1 level. 
Magnetic resonance imaging (MRI) 
was then requested, and it showed 
an extra medullary enhancing lesion 
extending anteriorly and posteriorly 
causing significant cauda equina 
compression with severely collapsed 
L 2 vertebral body (Figure 2). 
Computerized tomography guided 
percutaneous biopsy was performed 
and the histological analysis 
showed a very vascular spindle cell 
tumour with slit like and staghorn 
vascular spaces, suggestive of 
hemangiopericytoma.

A decision was obtained to 
operate the patient in view of severe 
cord compression, progressive 
neurological deficit and to obtain 
a tissue sample for confirmation 
of the diagnosis.  Considering 
vascular control during surgery 
a preoperative angiogram was 
performed and it showed the tumour 
receives blood supply from both L2 
lumbar segmental arteries and angio 
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embolisation was performed two days prior to 
the surgery.

Surgery was performed through anterolateral 
retro peritoneal approach with the patient in right 
lateral position. L2 vertebral body was identified. 
Segmental arteries were ligated. L2 corpectomy 
was performed (Figure 3,4) and the reddish fleshy 

mass of tumour was removed. Spinal stability 
was achieved with expandable lumbar cage 
and lateral plating. Post operatively significant 
pain improvement neurological recovery was 
observed. Histology report confirmed the diagnosis 
of haemangiopericytoma without evidence of 
malignant potential.

 Figure - 1 Figure - 2 Figure - 3 Figure - 4

Discussion

Haemangiopericytoma is a rare vascular 
tumour originates from Zimmerman’s pericytes 
which are contractile spindle cells lining the 
capillaries and post capillary venules. This was 
first described by Stout and Murray in 1942.                                                                                                 
It accounts for less than 1% of all vascular tumours. 
It exhibits both benign (80%) and malignant forms 
(20%). It may arise from any part of the body 
where capillaries are present, but most common 
sites are lower extremities, retro peritoneal 
region followed by head and neck region. Spinal  
haemangio pericytoma is extremely rare and only 
80 cases have been reported worldwide. There is 
no sex preference but a slight predominance in 
males is reported. The soft tissue form commonly 
occurs in fifth and sixth decades whereas the 
osseous form commonly arises in fourth and fifth 
decade.

The tumour can be locally aggressive, and 
it has a very high potential for local recurrence 
(80%). The malignant form is highly aggressive 
and preferably metastasizes to lung and bone 
(23%). Histologically it is characterized by dense 
blunt spindle cell proliferation with a richly 
vascular stroma. The capillary vessel proliferation 
often acquires a staghorn configuration. Each 
pericyte is characteristically surrounded by rich 
reticulin network. The histological feature that 
favours malignant potential includes mitotic count 

more than 4 per high power field, nuclear atypia 
and necrosis.

Clinical manifestations may vary depending 
on the size of the tumour and the location. Pain 
may not be reported in soft tissue form whereas 
pain is the first symptom commonly experienced 
in osseous type of tumour. Neurological deficit 
may result from vertebral tumours causing 
cord compression or as a result of pathological 
fracture.

There are no specific radiographic features 
of these tumours. However, characteristic signs 
that may help in the diagnosis. A “spider shaped” 
appearance in the arterial phase and dense well 
demarcated round or oval tumour staining in the 
venous phase are the characteristic features. 

Surgical resection remains the first choice 
of treatment for all type of tumours when feasible. 
Spinal tumours should be resected as en bloc so 
as to relief neural compression. However, radical 
resection is often impossible without causing 
significant neurological deficit.  Pre-operative 
angio embolization is an efficient strategy to 
minimize intra operative bleeding. Angiographic 
studies help in identifying the feeder vessels. 
Complete resection of benign tumours is 
sufficient whereas in malignant cases additional 
radiotherapy or chemotherapy may be considered 
especially in high grade tumours, large tumours 
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and resection with positive margins. Radiotherapy 
alone is indicated in unresectable tumours, 
similarly chemotherapy alone is indicated in 
unresectable tumours and metastasis. However, 
the effectiveness of adjuvant chemotherapy and 
radiotherapy is still uncertain. The prognosis 
of the tumour largely depends on resectability 
and the histologic grading. Usually, the benign 
tumours have a good outcome but in contrast 
malignant counterparts have a high rate of local 
recurrence and propensity to metastasize.

Conclusion 

Hemangiopericytoma is an extremely rare 

vascular tumour which can mimic a destructive 
metastatic lesion in the spinal column. Therefore, 
the primary goal in the management of a lytic 
lesion in patients over 40 years, is to exclude 
secondary metastatic deposits from common 
primary sites. Hemangiopericytoma of spinal 
column should be considered potentially 
malignant and therefore be treated promptly and 
aggressively. Surgical resection is always the 
mainstay of treatment and should be attempted 
whenever feasible. The role of radio therapy and 
chemotherapy is still uncertain and therefore may 
be considered in high-risk patients. Both benign 
and malignant tumours should be followed up for 
long term for the early detection of recurrence.
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Case Report: 

Axillary artery injury following an anterior shoulder 
dislocation- A case report.

[1] Introduction

Glenohumeral dislocation is 
the commonest type of dislocation 
encountered in the emergency 
department with an incidence of 
24 per 100,000 persons per year, 
and most commonly humeral head 
dislocates anteriorly.1, 2 common 
complications of the glenohumeral 
dislocation includes rotator cuff tear, 
associated fractures and peripheral 
nerve injuries while vascular injury 
and brachial plexus injuries are less 
common.2 The incidence of axillary 
artery injury associated with anterior 
shoulder dislocation is reported to be 
around 1-2%.2 

 Although axillary artery injury 
may present with pathognomonic 
triad of shoulder dislocation, 
absent ipsilateral radial pulse, and 
expanding axillary haematoma, 
often the presentation of this rare 
complication is vague.3 Because 
of this, higher degree of clinical 
suspicion is needed to diagnose this 
condition and prevent disastrous 
complications such as limb loss and 
death. In this case report we present 
a patient who suffered axillary artery 
injury from anterior dislocation of 
the shoulder.

[2] Case presentation

A 59-year-old male presented 
to the National hospital accident and 
emergency department following a 

road traffic accident with deformity 
and pain in the right-side shoulder 
region. He was assessed according 
to the ATLS protocols at the onset. 
He was conscious and rational with 
stable vitals. On physical examination 
his right-side shoulder joint was 
abducted and externally rotated 
with loss of shoulder contour. In his 
vascular examination, ipsilateral 
distal pulses including brachial pulse 
were not palpable. But patient didn’t 
have noticeable axillary swelling 
or any neurological deficit in the 
affected upper limb. His medical 
history is remarkable for hypertension 
and didn’t have a history of previous 
dislocations of the shoulder joint.

Upon completing the 
assessment, patient underwent an 
antero- posterior X-ray of right 
shoulder joint which revealed an 
anterior dislocation of the right side 
gleno-humeral joint without fractures. 
(figure1A). He underwent an urgent 
right side upper extremity computed 
tomography angiogram to assess the 
vascular integrity and found to have a 
filling deficit in the 3rd part of axillary 
artery. (Figure1 B, C). 

O r t h o p a e d i c - v a s c u l a r 
combined surgery was decided. After 
obtaining informed written consent, 
under general anaesthesia patient was 
placed supine on a radiolucent table 
and right shoulder was reduced by 
flexion-adduction- internal rotation 
method and confirmed with image 
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intensification. Shoulder joint was stable after 
reduction, but ipsilateral distal pulses were still 
absent. An axillary exploration was carried out 
and it revealed a contused segment in the third 
part of axillary artery immediately distal to the 
left circumflex humeral artery. Contused segment 
was excised and end to end anastomosis was 
performed. Following which a good radial pulse 

was palpable. Patient was monitored for distal 
circulation in the ward setting and was discharged 
36 hours after the surgery with no neurovascular 
deficit with a shoulder immobilizer.

On follow up visit after two weeks in 
outpatient setting revealed no pathological findings 
and was following a shoulder rehabilitation 
program successfully.

Figure 1 - A) Xray AP view of the right side shoulder joint revealing anterior shpulder dislocation 
B and C) 3D CT angiography reavealing transection of the axillary artery.

[3] Discussion  

Axillary artery injury is a rare complication 
of anterior shoulder dislocation and varies from 
simple intimal tear to a complete tear. Both 
dislocation and reduction can lead to axillary 
artery injury thus high degree of clinical suspicion 
before and after reduction is essential for diagnosis 
of this rare complication.4 Third part of the axillary 
artery distal to the Pectoralis major muscle is the 
commonest site involved while the second part is 
less commonly affected.5 Also the axillary artery 
injury following anterior shoulder dislocation 
is associated with older age as well as recurrent 
dislocation. More than 86% of patients who have 
associated axillary artery injury are over 50 years 
of age.6

Many theories have been postulated in 
literature to explain the mechanism of injury. 
Sudden kinking of artery over the edge of the 
Pectoralis major, direct or transmitting pressure 
due to dislocating humeral head over a non-elastic 
atherosclerotic artery, and entrapment of the artery 
by fibrotic adhesions between joint capsule and 

artery resultant of recurrent dislocation are some 
of the proposed mechanisms.7 Also the relative 
immobility of third part of axillary artery by its 
subscapular branch and anterior and posterior 
circumflex branches make this part more vulnerable 
to injury.7 Increased incidence of axillary artery 
injury in older population is considered to be due 
to reduced elasticity secondary to atherosclerosis.3 

Early diagnosis is vital in patients with 
axillary artery injury to avoid disastrous outcomes 
such as limb loss and death. Majority of patients 
with axillary artery injury may present with 
classical triad of shoulder dislocation, axillary 
hematoma and absent ipsilateral pulse.3 Gates and 
Knox6 reviewed the literature on 22 cases with 
axillary artery injury with shoulder dislocation 
and found to have an axillary mass consistent with 
a haematoma in 68% of cases and absent pulse by 
palpation in 95% of case. But some patients may 
not have above symptoms and they may develop 
gradually. Intact distal pulse doesn’t exclude 
axillary artery injury because of the rich collateral 
supply in upper extrimity.7 Doppler ultrasound 
scan is also non reliable due to the same reason.8 
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Current literature suggest CT angiography is the 
preferred imaging modality and is superior to 
angiography as the initial diagnostic radiographic 
modality.9

Multiple methods are available for the 
treatment of peripheral arterial injuries and the 
ideal method of repair is to be decided after 
accessing exact location and the nature of the 
injury intra operatively. Methods of vascular 
repair includes end to end anastomosis, saphenous 

vein graft (RSVG) and prosthetic interposition 
graft. Joint reduction is recommended prior to the 
surgery since the reduction manoeuvres are not 
time consuming.10

[4] Conclusion   

Axillary artery injury following shoulder 
dislocation is a rare but serious complication 
leading disastrous complications. High degree of 
suspicion is needed before and after reduction from 
treating physicians especially in older patients.
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Case Report: 

Case of Valgus Slipped Capital Femoral Epiphyses in 
a 13 year old girl

Abstrat

Introduction

Slipped capital femoral 
epiphyses (SCFE) in the valgus 
direction is an extremely rare 
condition. The direction of slip is 
opposite to the usual presentation 
which is the postero- inferior slip. 
Therefore valgus SCFE can be easily 
missed and early treatment denied, 
resulting in long term complications 
such as hip osteoarthritis, femoro-
acetabular impingement and hip pain. 
Here in we present the first case on 
valgus SCFE, reported in Sri lanka and 
challenges faced in management. 

Case Presentation

A 13 year old previously healthy 
girl presented with sense of longer 
right limb associated with ipsilateral 
knee pain. She was investigated and 
treated for eight months for the knee 
pain with no relief.  Examination 
was insignificant except for a high 
body mass index and positive 
Trendelenburg test. Plain radiography 
revealed displaced epiphyses of the 
right hip laterally, suggestive of valgus 
SCFE. The patient underwent safe 
surgical dislocation of the right side 
and prophylactic in situ fixation of the 
left hip.

Conclusions

Valgus SCFE can be easily 
missed among adolescents presenting 
with knee pain. Usual radiographic 

features may not be seen in this 
condition. Therefore it is important 
to be aware of this rare presentation 
as early treatment could prevent long 
term complications. 

Introduction

Slipped capital femoral 
epiphyses (SCFE) is a common cause 
of knee and hip pain in adolescents. 
The usual direction of slippage of the 
epiphyses is postero – inferior relative 
to the metaphysis of the proximal 
femur. If not identified early  and 
treated appropriately it may result in 
aggravation of the condition. This will 
lead to secondary osteoarthritis (OA) , 
femoro acetabular impingement (FAI), 
avascular necrosis (AVN) and pain 
leading to disability in a young age. 

The valgus SCFE is a very rare 
condition, in which the direction of 
slip is lateral which is the opposite of 
the common form. The radiological 
parameters used for varus SCFE are 
not applicable in this rare form of 
SCFE. Thus it presents a diagnostic 
and therapeutic challenge to the 
treating orthopedic surgeon.   It was 
first described in 1926 by Muller [1]. 
Up to now less than 100 cases of 
valgus SCFE have been reported [2]. 
Majority of valgus SCFE is unilateral. 
Cases of bilateral valgus SCFE are 
extremely rare and less than 25 cases 
have been reported.

Here in, we present the first case 
of valgus SCFE reported in Sri lanka.
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Case Presentation

13 year old previously healthy and active girl 
presented with right knee pain which later progressed 
to the hip of 8 months duration.  It was progressively 
worsening limiting her participation in sports and 
at present limiting her pain free ambulation to 20 
feet.  She noticed a difference in limb length while 
walking. She has no history suggestive of trauma,  
infection or malignancy. She had attained menarche 
2 months ago and apart from being overweight her 
history is not suggestive of an endocrinopathy or 
impaired renal function.

Her height is 150cm and weight is 60kg. Thus 
her BMI (26.66kg/m2 ) is in the overweight category. 
She had a Tredelenburg gait and her Trendelenburg’s 
sign was positive for the  right hip. A mild secondary 
scoliosis was present. 

When lying supine she does not have a hip or 
knee flexion contracture. There is no external rotation 
of the right hip in extension, neither does she have 
any obligatory external rotation when flexing the 
right hip. Her right hip movements were restricted 
mainly in flexion and external rotation. 

There was 1.5cm and 1cm true and apparent 
limb length discrepancy (Right>left) respectively, 
which is insignificant despite her sense of limb length 
discrepancy. Her rotational profile of the right side is 
insignificant.

Her basic haematologic and endocrine screen 
was normal. 

Imaging

Weight bearing X Rays of the pelvis AP and 
frog leg lateral 

Figure 1 - AP view of the Pelvis

Figure 2 - Frog leg lateral

Figure 3 - Xray of Spine - weight bearing.

Plain X ray demonstrates that the Klein’s 
line crossed the epiphyses of both hips excluding 
conventional SCFE . However, the frog leg lateral 
views of the hip reveals that there is valgus slip 
of the epiphyses of the right side.

MRI of the Pelvis

The MRI of the pelvis revealed valgus slip 
of the right hip with no significant displacement 
of the left.

The epiphyseo-metaphyseal junction was 
reported as mildly irregular on the right, but did 
not show features of fusion. 
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Figure 4 

Management 

Given the clinical and radiological 
finding it was decided to perform a safe surgical 
dislocation of the right hip to assess the condition 
of the right epiphyses. Prophylactic insitu pinning 
was decided for the left hip.

Left Side

The right side surgery was done next. The 
patient was positioned lateral and re draped, for 
the safe surgical dislocation mainly following 
the modified Dunn’s approach. Precautions were 
taken to prevent peroneal nerve palsy on the 
unaffected side.

Approach to the hip was developed through 
the Gibson interval between gluteus maximus 
and medius.

A step cut trochanteric osteotomy was 
performed leaving the most posterior fibres of 
the gluteus medius attachment to the greater 
trochanter. A reverse  Z capsulotomy performed 
to develop anterio and posterior retincacular flaps. 
This would  preserve the postero – inferior and 
antero – inferior blood supply to the epiphyses, 
which are mainly branches of the medial 
cicumflex femoral artery and its anastomoses 
with the inferior gluteal artery. 

The ligamentum teres was divided and 
gentle dislocation maneuver was performed by 
flexing, externally rotating and traction of the 
hip. 

Intraoperatively the epiphyses was fused 
to the metaphysis. There were no significant 
chondral damage. This indicated that the blood 
supply to the epiphyses had persisted despite the 
slip. Drilling of the epiphyses revealed bleeding 
bone and confirmed that the blood supply to the 
epiphyses was intact. 

Since the physis was fused reduction of the 
epiphyses could theoretically increase the risk of 
damaging the blood supply. Further, reduction of 
the epiphyses may stretch the already shortened 
vessels and may jeopardize the blood supply left.

Due to these reasons it was decided 
intraoperatively that the risk of avascular necrosis 
will increase by the separation and reduction of  
the epiphyses from the metaphysis. Excess callus 
around the epiphysis was excised posteriorly and 
laterally. 

To prevent slip progression an insitu fully 
threaded 6.5mm screw was fixed under image 
intensification. 

The retinacular flaps were repaired 
with simple interrupted sutures. The greater 
trochanter was fixed with two 3.5mm partially 
threaded cancellous screws. The final fixation 
was confirmed with image intensification.

Routine layered closure was performed.

Figure 5 - Post op Xray
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Post op Management

Routine analgesics and antibiotics 
according to unit protocol was implemented.

Patient was advised on non weight bearing 
on right side  for twelve weeks. 

Physiotherapy for hip range of motion and 
abductor strengthening was implemented.

6 months follow up

Patient is pain free and full weight bearing 
without difficulty. Her Harris Hip Score at 6 
months had improved to 85.1 which is in the 
“good” category. However she was satisfied with 
her gait and ability to perform other activities of 
daily living. 

Hip range of motion in external and 
internal rotation were within the normal range. 
Hip flexion had improved beyond 90 degrees. 

The follow up Xray at 6 months did not 
show further progression of the slip of the right 
side. The joint space was preserved. 

Figure 4 

Re assessment at one year is planned with 
repeat MRI of the hips to detect evidence of early 
AVN. 

Discussion

Usual presentation of SCFE is hip pain. 
However, sometimes as in this case, the patient 
was investigated for knee pain initially. This could 
delay the diagnosis of SCFE, which will increase 

the likelihood of complications and failure of 
treatment [3]. This patient too was referred  eight 
months after the onset of symptoms. Therefore, 
it is imperative that SCFE need to be excluded 
in any adolescent who present with hip or knee 
pain.

The common form of SCFE encountered 
is varus. The incidence of valgus SCFE is less 
than 2%. The prevalence of valgus SCFE in the 
US is reported to be 4.7% [4]. Valgus SCFE is 
commonly seen among females, and this matches 
our case presentation as well [5].

The risk factors for varus SCFE is also 
described for valgus SCFE in the literature. These 
include obesity, endocrine disorders, exposure to 
radiation and renal disorders [6]. However, high 
BMI was the only risk factor our patient had..

Obligatory external rotation is characteristic 
of varus SCFE.  Even though our patient had 
limitation in flexion and internal rotation she did 
not demonstrate obligatory external rotation. 

Early identification of SCFE and prompt 
treatment is imperative to prevent the serious 
long term consequences of SCFE which include, 
avascular necrosis, osteoarthritis, femoro-
acetabular impingement and pain [7]. 

Several differences have to be appreciated 
when radiological parameters used in varus SCFE 
is applied to the valgus form.  The Klein’s line, is 
a line drawn from the lateral border of the neck 
and should normally pass through the epiphyses 
[8].  However, in valgus SCFE the Klein’s line 
will be normal as the slip is lateral. Therefore, 
a lateral X-ray must be taken to exclude valgus 
SCFE. 

The Southwick angle which is the difference 
between the affected and unaffected side is 
described in varus slip. Difference of less than 
30 degrees, 30 to 50 degrees and more than 50 
degrees is considered mild, moderate and severe 
respectively. However, there is no consensus if it 
can be used in the valgus slip similarly.

The management of SCFE has evolved 
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over the past three decades. Earlier studies 
recommended insitu pinning of all SCFE 
irrespective of the severity of the slip [9]. This 
was mainly to prevent occlusion of the postero-
inferior epiphyseal vessels  during epiphyseal 
reduction leading to AVN. However further 
studies described increased risk of osteoarthritis 
and femoro-acetabular impingement even in mild 
unreduced slips [10]. Therefore current trend 
is towards epiphyseal realignment procedures 
particularly in severe slips.

Several epiphyseal realignment procedures 
have been described with the aim of preserving 
the postero – inferior epiphyseal blood supply to 
prevent AVN. The modified Dunn procedure is a 
widely used approach which involves developing 
posterior and anterior epiphyseo-metpahyseal 
retinacular flaps, and has shown good long term 
results.  The cumulative survivorship has been 
reported upto 93% at ten years follow up [11]. 
For valgus slip it may be excessive to do Safe 
Surgical Dislocation and can be managed with 
percutaneous screw fixation. But the entry point 
would be more medial, with risk to the femoral 
artery during insertion. Therefore it is advised to 
perform a mini longitudinal incision to protect 
the neurovascular bundle.  

In chronic slip it is worth to combine 
CT with MRI for imaging  to assess the status 
of the physis and its stage of healing. This 
would certainly help in planning for deformity 
correction  in chronic SCFE.

Literature on management of valgus SCFE 
is sparse. Therefore the outcome following major 
procedures such as the modified Dunn in valgus 
SCFE is not known. 

Furthemore, the sample sizes in the 
literature for the modified Dunn procedure are 
small and many studies have performed the 
procedure before three months of presentation. 
If the modified Dunn procedure is successful 
for patients presenting with valgus SCFE after 
seven months as in this case presentation is not 
yet known. Therefore treatment of valgus SCFE 
is a challenge. 

Our case demonstrated a situation where 
we had to change our initial surgical plan 
intraoperatively.  The epiphyses had survived 
despite history of eight months, indicating 
continued perfusion. Mobilizing the epiphyses 
at that point may stretch the remaining vessels 
which will risk a total occlusion of perfusion. 
Therefore the surgeons had to weigh the risk of 
AVN by performing an epiphyseal realignment 
against leaving the epiphyses unreduced which 
could lead to FAI and osteoarthritis.

However, unlike in conventional SCFE, 
the risk of FAI does not increase theoretically 
as  the head neck offset is less compared to 
conventional SCFE.  Therefore it was decided not 
to perform a epiphyseal realignment procedure 
intra operatively.

Conclusion

Herein, we present the first case of valgus 
SCFE in Sri lanka. It is a condition that could 
be easily missed and diagnosis and treatment 
delayed. At present there is no consensus on the 
management of valgus SCFE. Therefore, clinical, 
radiological and intraoperative findings were 
useful in deciding the final treatment.Consent

Clinical Message

It is important that the hip be examined 
in any child presenting with knee pain to avoid 
missing a treatable hip condition early to prevent 
long term sequalae.

Examination and imaging findings 
described for varus SCFE are not applicable 
for valgus SCFE. Therefore, a high degree of 
suspicion is required and lateral  X ray of the hip 
must be taken to avoid missing early diagnosis of 
valgus SCFE.

The evidence for the management of 
valgus SCFE is sparse. Therefore it presents a 
challenge to the treating orthopedic surgeon. 
This case demonstrates the importance of 
using a combination of clinical, imaging and 
intraoperative findings to guide management. 
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Case Report: 

Simultaneously Dislocation of Ulnar Side                                                           
All Four Carpometacarpal Joints – A Case Report 

Background 

Simultaneous ulnar side four 
carpometacarpal joints dislocations 
of the fingers are very rare. These 
injuries mainly occur in young adults 
and represents less than 1% of all 
lesions of the hand. Simultaneous 
CMC dislocations may be dorsal or 
volar. Dorsal dislocations are more 
frequent. The reason why dorsal 
dislocations are commoner is that 
stronger static (dorsal ligaments) and 
dynamic (wrist extensors) restraints 
may cause the failure of bone 
dorsally, with the frequent rupture 
of the volar ligaments [1, 2]. The 
increased mobility on the ulnar side 
may predispose to the known greater 
frequency of the injury. The stability 
at the finger CMC joint is provided 
by a system of four ligaments, 
namely the dorsal metacarpal, the 
palmer metacarpal and the two set of 
interosseous ligaments [3]. CMC joint 
dislocations can be treated by closed 
reduction and immobilizations, 
closed reduction and internal fixation 
or Open reduction and internal 
fixation [4]. However, in case of 
closed reduction, there is a higher risk 
of re-dislocations of the CMC joints, 
as compared to open reduction. 

The severe swelling associated 
with these injuries and overlapping 
of bones on a radiograph of the 
wrist and hand can cause to miss the 
diagnosis of CMC dislocations. The 
purpose of this clinical case report 
is to highlight this unusual injury to 
avoid missing diagnosis. 

A 21-year-old prisoner 
was admitted to the emergency 
department of the Alexandra 
Hospital in Redditch with complaints 
of relentless pain, discomfort and 
inability to move his dominant right 
hand and fingers following forceful 
punching to a rough wall with a fist 
hand as a result of an altercation 
in prison. He had no pathological 
antecedents and did not present any 
history of past surgery or trauma. 

Case Presentation 

An initial clinical examination 
found that he was hemodynamically 
stable. An examination of his right 
upper limb showed a significant 
oedema and a clear deformation at 
the dorsal side of his right hand with 
no signs of nerve compression. A 
vascular examination was normal. 
Radiographs of his hand showed 
posteriorly dislocated of ulnar side 
four fingers at CMC joint level 
(Figure 1).

Figure 1

Following day he was taken 
to operation theatre and prepared 
for open reduction and internal 
fixation. But the initial attempt of 
closed reduction with traction and 
counter traction was unexpectedly 
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successful and achieved stable reduction which 
was confirmed with ‘C’ arm. It had concentric 
reduction in AP, Lateral and Oblique views. The 
stability of the reduction was assessed with full 
range of movement at wrist joint, CMC joint and 
Metacarpi-phalangeal joints which confirmed 
that it was quite stable. Then the plaster cast was 
applied dorsally for 2 weeks and subsequently 
reassesses the reduction in two consecutive 
weeks

in fracture clinic with X-ray assessment 
(Figure 2)

Figure 2: X-ray assessment after 2 weeks.

After 2 weeks it has changed into Future 
splint by Hand surgeon and followed by formal 
hand physiotherapy after 6 weeks.  He has 
achieved the drip strength and wrist mobility up 
to near normal over two months (Figure 3)

Figure 3: Radiographs of patient hand after 2 months.

Discussion

Dislocation of all four medial metacarpals 
is rare. These injuries mainly occur in young 
adult. Road traffic accident and violent trauma 
are the main aetiology [4]. 

Clinical diagnosis is sometimes difficult 
due to oedema that takes place early and masks 
the deformity. This injury may be missed in an 
acute setting in a busy accident and emergency 

unite. Swelling around the wrist with shortening 
of the knuckle should alert the clinician towards 
the possibility of such an injury [1, 2, 5]. 

In these cases, radiology remains 
an important diagnostic benefit although 
interpretation of images is sometimes difficult. 
On routine AP view, evaluation of CMC joints is 
done by parallel ‘M lines ‘as described by Glula; 
overlap of joint surfaces, loss of parallelism and 
asymmetry at the CMC joints should be raised 
the suspicion of the possibility of a subtle CMC 
injury.

This article highlights the important 
of a high index of suspicion, a true lateral 
radiograph and careful evaluation of radiographs 
in diagnosing these injuries. Some others 
recommend a CT scan for better analysis of 
the lesions and to detect any associated lesions 
unnoticed by standard radiographs.

Conclusion

Carpometacarpal joints dislocations of 
the fingers are exceptional; their diagnosis 
is sometimes difficult and may go unnoticed 
especially in a patient with polytrauma. The 
functional prognosis depends on the precocity 
of diagnosis and quality of the reduction and 
rehabilitation.
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Case Report: 

Management of hip instability following the safe surgical 
dislocation of hip for severe unstable slipped upper 
femoral epiphysis

Abstract

Background

Slipped Upper femoral 
epiphysis (SUFE) is the most 
common hip pathology of 
adolescence age group. It is a 
misnomer where there is proximal 
femoral metaphysis gradual slippage 
while femoral epiphysis remains 
in the same position. In severe 
cases proximal femoral metaphysis 
is completely out of contact with 
femoral epiphysis. Realignment of 
slipped upper femoral epiphysis 
through safe surgical dislocation of 
hip approach is required to prevent 
avascular necrosis of femoral 
head[1]. Postoperative hip instability 
following this procedure is a very 
rare complication.

Case presentation

We present the case of a 12 
year old boy diagnosed with Down’s 
syndrome who underwent safe 
surgical dislocation and modified 
Dunn procedure for severe unstable 
slipped upper femoral epiphysis 
developed post-operative hip 
instability.

Conclusions

It is very important to diagnose 
hip instability early and start with 
appropriate treatment especially in 
patients with Downs’s syndrome 

who are more prone to develop hip 
instability.

Introduction

The safe surgical dislocation 
of hip described by Ganz et al. [2] 
allows complete exposure of the 
proximal femur including femoral 
head and acetabulum. This approach 
was developed to reduce the risk of 
avascular necrosis of the femoral 
head [3]. Over the last couple of 
decade this approach has been use 
increasingly to perform surgeries 
around proximal femur and the 
femoral head [7]. There were a number 
of minor complications associated 
with this procedure. Among them 
formation of heterotopic ossification 
is the most common [2].

Severe unstable Slipped 
upper femoral epiphysis is treated 
with the modified Dunn procedure 
which was described in 2007 [4, 
5]. Safe surgical dislocation of hip 
with an extended retinacular flap is 
paramount important to preserve the 
epiphyseal perfusion and prevent 
avascular necrosis of femoral head. 
Initial case series that published on 
40 patients with severe SUFE treated 
with safe surgical dislocation and 
the modified Dunn procedure [10] 
from couple of institutions reported 
a very few complications following 
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the procedure. More severe complications include 
avascular necrosis of femoral head,slip progression, 
heterotropic Ossification and chondrolysis[6, 8, 9, 
16].

Hip instability following safe surgical 
dislocation and the modified Dunn procedure 
is important and a very rare complication [9]. 
The surgical procedure recommended complete 
separation of the ligamentum teres and very loose 
closure of capsule to avoid the tension on retinacular 
vessels [10]. But excessive tissue laxity and weak 
capsular repair found to be the most common causes 
for hip instability

Case report

The patient was a 12 years old boy diagnosed 
with Downs’s syndrome who presented with severe 
unstable slipped upper femoral epiphysis.

The patient was presented with right sided 
knee pain following a minor trauma 1 week back. 
The pain was progressively worsened during the 
last week. In addition he was unable to bear weight 
on the affected side.

On physical examination, the boy was obese 
with weight of 65 kg and height 156cm. He was 
refuse to stand up. Right leg was slightly external 
rotated. There was a gross reduction of range of 
motion of right hip joint. There was an obligatory 
external rotation of right lower limb while flexion 
of the hip joint. Hormonal assessment including 
thyroid function test were almost normal.

The radiological assessment of his hip joint 
showed right sides severe slipped upper femoral 
epiphysis( Figure 1& 2).

Figure 1

Figure 2

The patient underwent safe surgical 
dislocation and modified Dunn procedure.

The patient was positioned in the lateral 
position with right side up. The entire leg was 
cleaned and draped.

Skin incision was made centered on 
greater trochanter. Fascia lata was incise along 
the incision. Gibson interval was identified and 
developed between gluteus medius and gluteus 
maximus.T hen trochanteric bursa was incised. 
Guteaus medius muscle and piriformis muscles 
were identified. Trochanteric osteotomy was 
performed and retract anteriorly. Hip capsule was 
exposed and Z capsulotomy done. Sub periosteal 
reninarculkar flaps were developed and femoral 
neck was visualized. Completely separated 
femoral epiphysis was identified.

Ligamentum teres was devided and safe 
surgical dislocation of hip was performed/.
Femoral neck shortening osteotomy and femoral 
epiphyseal scar cleaning was done. Then femoral 
epiphysis was reduced onto metaphysis with 
much care and temporary fixation done with two 
smooth K wires starting from forvea. Reduction 
confirm under C arm guided. Then it was fixed 
with two 7.0mm fully threaded cannulated 
cancellus screws. The retnarcular flaps were 
reattached and tension free capsular repair was 
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done. Trochanteric osteotomy was reduced and 
fixed with two 3.5mm cancellus srcews with 
washers. Then fascia lata and skin closure was 
done.

Figure 3

Figure 4

Postoperatively, his pain score was 
gradually improved and he was able to weight bear 
without much pain. His right hip range of motion 
was improved.The post-operative radiographs 

showed (Figure 3 & 4) good realignment of 
femoral epiphysis with metaphysis. But the 
patient developed right side hip instability. The 
hip was stable on abduction. Therefore, the hip 
instability was managed with an abduction brace 
until the capsule is healed.

Figure 5

Figure 6

After ten months of follow up, he has no 
significant hip pain and he could walk better 
than before the surgery. Radiographs show no 
evidence of avascular necrosis of femoral head 
or chondrolysis(figure 5 & 6).

Conclusion

Hip instability following the safe 
dislocation of hip and modified Dunn procedure 
in patients with severe SUFE is an uncommon 
complication. Main risk factors associated with 
hip instability are excessive tissue laxity in 
patients with connective tissue disorders, Downs 
syndrome, attenuated hip capsular tissue further 
weakened by the extensive capsulotomy and 
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weak capular repair and excessive shortening 
of the femoral neck. Using post-operative 
abduction brace for several weeks may avoid the 
postoperative hip instability.
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