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EDITORIAL

Based on the highly promising results of this study, further
pilot trials in humans are needed to solve the problem of
non-union in spinal fusion surgely. Spinal fusion surgery
will become a surgeon-friendly procedure

bone graft harvest and eliminating donor site morbidity.
Advances in tissue bioengineering technologies are likely
to make this a reality in the velY near future. But we need
approval from the ethical committee to get it moving.

1.

Boden SD, Schimandle .lH, Hutton We. Chen lVII. Volvo
Award in Basic Sciences: The use of osteoinductive
growth factor for lumbar spinal fusion, Part I - the
biology of spinal fusion, Spine, ] 995: 20: 2626-32,

engineered
cells in spinal
fusion:
results in a
model. Med J Malaysia,
2005: 60 (Orthop Suppl-C): 51-6.
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Tan KK, Tan GH, Sharnsul BS, et al. Bone gElft substitute
using Hyclroxyappatite scaffold seeded with tissue
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Cui Q, Xiao ZM, Balian G, Wong G-J, Comparison of
lumbar fusion
mixed and cloned marrow cells.
Spine. 2001; 26 (21): 2305-10.
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The Malaysian Orthopaedic Association
Humanitarian Mission to Indonesia and Sri Lanka
I Sharaf, A Saw, Y Hyzan, K S Sivananthan
Humanitarian Committee, Malaysian Orthopaedic Association. Kuala Lumpur. Malaysia

Summary

The tsunami ,;vhich occurred off the west coast of North Sumatra on December 26, 2004 devastated the coastal areas
of North Sumatra, South-West Thailand, South-East India and Sri Lanka killing more than a quarter of a million
people. The destruction was enormous with many coastal villages destroyed. The other countries affected were
Malaysia, Myanmar, Maldives, Bangladesh. Somalia. Kenya, Tanzania and the Seychelles.
In January 2005. volunteers went in weekly rotation to Banda Aceh in collaboration with Global Peace Mission.
These were Dr Byzan Yusof. Dr Suryasmi Duski, Dr Sharaf Ibrahim, Dr Saw Aik, Dr Kamariah Nor and Dr Nor
Azlin. In Banda Aceh, tlle surgical procedures that we could do were limited to external fixation of open fractures
and debriding infected wounds at the Indonesian Red Crescent field hospitaL In February, a team comprising Dato
Dr K S Sivananthan. Dr T Kumar and Dr S Vasan spent a week in Sri Lanka. In Sri Lanka, Dato Sivananthan and
his team were able to perform elective orthopaedic operations ill Dr Poonambalam Memorial Hospital.
We appealed for national and international aid and received suppa!t from local hospitals and the orthopaedic
industry. International aid bound for Banda Aceh arrived in Kuala Lumpur from the Philippine Orthopaedic
Association, the Chiba Children's Hospital in Japan and the Chinese Orthopaedic Association. The COA donated
1.5 tons of orthopaedic equipments. A special handing over ceremony from the COA to the Indonesian
01thopaedic Association was held in Putrajaya in March. Malaysia Airlines Hew in the donated equipment to Kuala
Lumpur while the onward flight to Aceh was proVided by the Royal Malaysian Air Force.
In April, Dr Saw Aik and Dr Yong Su Mei joined the Tsu-Chi International Medical Association for volunteer services
on Batam Island. Indonesia.
The MOA acknowledges the many individuals and organizations, both governmental and non-governmental, for
their contributions in the humanitarian efforts.

Introduction

The humanitarian committee was formed after the June
2004 annual general meeting in Penang in an effort to
co-ordinate and to encourage members of the
Malaysian Orthopaedic Association to volunteer their
services at home and abroad.
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The Tsunami which occurred off the west coast of
North Sumatra on December 26, 2004 devastated the
coastal areas of North Sumatra, South-West Thailand,
South-East India and Sri Lanka killing more than a
quarter of a million people. The other countries
affected were Malaysia, Myanmar, Maldives,
Bangladesh. Somalia, Kenya, Tanzania and the
Seychelles.

3

The Malaysian Orthopaedic Association Humanitarian Mission to Indonesia and Sri Lanka

Fig. 1: Infected leg wound debrided in the
Indonesian Red Crescent Hospital.

Fig. 2: A mass grave near beach in lnmpuuk.

Fig. 3: The coastal village of lnmpuuk in tek
Nga where all houses were destroyed.
The tents are for the homeless villagers.

Fig. 4: Orthopaedic ward in the Jaffna
General Hospital, Sri lanka.

Fig. 5: Orthopaedic equlpments donated by
the Chinese Orthopaedic Association.

Fig. 6: Orthopaedic surgery under local
anaesthesia in Batam Island.
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REVIEW ARTICLE

Extracorporeal Shock Wave Therapy for
Musculoskeletal Pathology .. A Literature Review
A Saw, FRCS
Department of Orthopaedic Surgery, University Malaya Medical Centre, Kuala Lumpur, Malaysia

Summary
For more than two decades extracorporeal shock wave lithotripsy has emer
as the standard therapy for calculi
in the kidney and urina!y tract, and bilhlly system. Application of extra
real shock waves in ortl
involves treatment of recalcitrant chronic pain of plantar fasciitis, tennis
shoulder. This review explores current evidence-based issues related to its potential use as a tr
some musculoskeletal conditions.

Medical treatment with extracorporeal shock waves
involves delivery of high energy sound waves to a
specific area of the body. It was initially used to break
renal, urinary and biliary calculi. For the last 10 years,
its use has been extended to the treatment of soft tissue
problems
especially
chronic
musculoskeletal
pathologies. Early reports were mainly from European
medical literature". The mechanism of extracorporeal
shock waves therapy (ESWT) for the treatment of soft
tissue pathologies is not fully understood. It may
increase the membrane stability of local nerve endings
to producing analgesic effect, enhance tissue
vascularity, or just simply create local injury to initiate
healing/reparative process'.
ESWT machine generates sound waves through
electrohydraulic, electromagnetic or piezoelectric
mechanism', Although there are some differences in the
nature and intensity of sound waves produces by these
different modalities. these waves can be focused at a
specific location of the body.
Localization of the
treatment site can be achieved by either clinical palpation
of tender spot (biofeedback), by the use of ultrasound
(for thickened tendon), by the help of fluoroscopy (for
bony spur or calcification). The level of energy produced
for every pulse is usually described as energy flux density
(EFD) in mililoules/rnm', It can be arbitrarily as high
(>0.6m]/mm'), medium (0.28 - 0.6 mj/rnm-) and low

8

«0.28 ml/mm-) as defined by Rornpe'. Although he
advised against the use of high energy density pulses due
to adverse findings in rabbit tendons of his study, so far
no similar problems had been reported in human. For
each treatment session, the number of pulses delivered
can vary from 500 to 3000. Generally when high EFD is
used, less number of pulses will suffice, and with lower
EFD, more pulses may be required. Generally treatment
with high EFD may produce local discomfort or pain that
requires local anaesthetic or even sedation. Repeated
sessions are usually advised for those treated with
medium or low EFD.
Significant proportion of sports injuries are related to
overuse or repetitive trauma. Some of these problems
will persist and become chronic. Chronic tendonitis,
for example, is a relatively common diagnosis although
the pathology may be of degenerative in nature. Their
response to conservative treatment including nonsteroidal anti-inflammatory medication may be limited.
For those with significant symptoms and failed
conservative treatment, surgery is usually considered at
this stage. However, operative treatment is usually
associated with temporary loss of function or loss of
training/competition for athletes. It is not without
complication, and outcome is not always predictable.
Therefore, being a non-invasive procedure, ESWT
offers an attractive alternative option.
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likely to expand in near future Clinical practice should
be guided by information based on sound scientific
evidence. Wen designed randomized controlled trials
especially those that blinded both groups of study
subjects and evaluators will provide reliable input for
However, many basic aspects of
this purpose.
treatment are still not dearly defined. Criteria of case
selection even when it is of a specific pathology are
frequently not standardized, making it difficult to
compare between different studies. Treatment regimen
varies in energy dosage, number of pulses and number
of sessions. There should be a minimum duration of

follow-up and standardized tool
evaluation of a particular condition.

1.

Richter D, Ekkernkemp A, Muhr G. Extracorporeal shock
waves therapy - an alternative concept for the treatment
of epicondylitis of the humerus and radius. Orthopade.
1995; 24(3): 303-6.

9.

2.

Rompe JD, Hopf C, Kullmer K et al. Low-energy
extracorporeal shock waves therapy for persistent tennis
elbow. lnt Orthop, 1996; 20(1): 23-7.

3

Speed CA. Extracorporeal shock waves therapy in the
management of chronic soft tissue conditions. J Bone
Joint Surg. 2004; 86-B(2): 165-71.

10. Haake M, Konig IR, Decker T et al. No effectiveness of
extracorporeal shockwaves therapy in the treatment of
tennis elbow: results from a prospective randomized
placebo-controlled multicenter trial. J Bone Joint Surg.
2002; 84-A: 1982-91.
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Rompe JD, Kirkpatrick CJ, Kullmer K et al. Dose-related
effects of shock waves on rabbit tendoachilles. J Bone
Joint Surg. 1998; 80-B(3): 546-52.

for

outcome

Considerable evidences appear to recommend ES\VT as
a potential non-surgical armamentarium in the
treatment of chronic calcifying tendonitis of the rotator
cuff and chronic plantar fasciitis when conservative
treatment failed. It is not useful for treatment of chronic
lateral humeral epicondylitis. It is hopeful that in future
more information will be generated by well designed
trials to establish the role of ESW in the management of
other musculoskeletal pathology.

Speed CA, Nichols D, Richards C et al. Extracorporeal
shock waves therapy for lateral epicondylitis: a double
blind randomized controlled trial. J Orthop Res. 2002; 20:
895-8.

11. Cosentino R, Falsetti P, Manca S et al. Efficacy of
extracorporeal shock waves treatment in calcaneal
enthesophytosis. Ann Rheum Dis. 2001; 60: 1064-7.
12. Rompe JD, Schoellner C, Nafe B. Evaluation of lowenergy extracorporeal shock waves therapy for treatment
of chronic plantar fasciitis. J Bone Joint Surg. 2002; 84-A:
335-41.
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Henny JE. From the Food and Drug Administration.
JAMA. 2000; 284: 2711.
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jakobeit C, Winiarski B, jakobeit S et al. Ultrasoundguided high-energyextracorporeal shock waves treatment
of symptomatic calcerous tendinopathy of the shoulder.
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13. Buchbinder R,Ptasznik R, Gordon J etal, Ultrasoundguided extracorporeal shock waves therapy for plantar
fasciitis. JAMA. 2002; 288(11): 1364-72.
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Gerdesmeyer L et al. Extracorporeal shock waves therapy
for the treatment of chronic calcifying tendonitis of the
rotator cuff. A randomized controlled trial.]AMA. 2003;
290: 2573-80.

14. Peers K, Lysens R, Brys P, Bellernans J. Cross sectional
outcome analysis of athletes with chronic patellar
tendinopathy treated surgically and by extra corporeal
shock waves therapy. Clin J Sports Med. 2003; 13(2): 7983.
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Caroline W. Shock waves therapy for rotator cuff
tendonitis. Am Fam Physician. 2004; 69(10): 2464.

10

Med J Malaysia Vol 60 Supplement C July 2005

Cycle Spokes and Chain Related Iniuries in Children .Emerging lnlurles in Malaysia
MY Nazri, MMed (Ortho), A Hafiz, MS (Orth), A Yusof, MS (Orth), K A Khalid, MS (Orth), C A Arninudin,
MS (Orth)
Department of Orthopaedics, Traumatology ane! Rehabilitation. Kulliyah of Medicine, International Islamic University of Malaysia.
Kuantan, Pahang, Malaysia

Summary

A descriptive prospective study of 16 children with injuries inflicted by bicycle spokes and chain was undertaken
to identify the demographic profiles of such injuries. Aspects of preventive measures are proposed,

Key Words:

Cycle, Spokes and chain injuries, Children

Introduction

Results

Bicycle-related injuries represent new emerging causes
of hospital admission among children', Injuries caused
by collision and fall were frequently reported",
However, description of injuries involving parts of
extremity that are caught in a chain or spokes have not
been highlighted especially in Malaysia or South East
Asia', This study is aimed at identifying demographic
characteristics and the pattern of injuries inflicted by
cycle spokes and chain,

There were 19 cases of injuries inflicted by cycle
spokes and chain involving 16 children under 13 years
of age. All were Malay with mean age of 5.1 years
(range 2 to 12 years). Seventy five percent were below
7 years. There were 10 boys and 6 girls.

Materials and Methods

This is a descriptive prospective study involving
children of less than 13 years of age referred to the
Department of Orthopaedics, Hospital Tengku Ampuan
Afzan, Kuantan, for injuries caused by cycle spokes and
chain from February 2003 to February 2004. The
demographic data including age, sex and ethnic group
were recorded together with inquiries related to the
place where the injury occurs, position of patient
whether as a rider or pillion rider, site of injury, type of
footwear used prior to injury and type of injury. All data
were filled in a standard questionnaire and analyzed
using SPSS software.

Med J Malaysia Vol 60 Supplement C July 2005

Injuries involving pillion riders occurred in 14 (87.50/0)
patients with 13 of them sitting on the back carrier
compartment and the remaining patient sitting on the
cross bar. One child was injured while riding bicycle
and another child was playing with a stationary bicycle.
Seven injuries were caused by bicycle spokes and four
by motorcycle spokes. Two injuries were inflicted by
bicycle chain and one by motorcycle chain.
Six children were injured within the house compound
while 10 occurred in the public road. The site and type of
injuries are summarized in Table 1. Thirteen (81%) of the
injuries involved the foot. There were 6 open fractures. 3
traumatic amputations of toes and 7 lacerated wounds.
In those suffering from injuries to the lower limb, 7 were
not wearing any footwear, 6 wearing slippers and only 1
was wearing shoes. The patients who had traumatic
amputation were barefooted when the injury occurred.

11
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Table I: Type and Site of Injury
Type of Injury

Site of Injury

n

Amputation

Toes

3

Open Fracture

Toes

Finger

2
1
1
1

Heel

4

Sole

1
1
1

Matatarsal
Lateral Malleolus
Laceration

Toe
Finger

Discussion

Our study showed that spokes and chain injuries
involved mainly toddlers or pre-school children. The
age group is almost similar with other series from
Europe' and Japan'.
The difference in number of cases depends largely on
the place where the study was conducted and the
population studied. D'Souza et all encountered 71 cases
over a period of one year and all cases were seen and
treated in the Accident and Emergency Department of
the Children Hospital, Dublin. Ryutaro et at studied 26
specifically referred patients over 5-year period in the
Department of Plastic and Reconstructive Surgery of the
Fukuoka Tokushukai Medical Centre. Our series is
smaller in number because we are seeing cases which
were referred to the Orthopaedic Department.
Six of the injuries (38%) in our series occurred within
the house compounds. In comparison, about twothirds of cases in Ireland occurred within their house
compounds.

Fig. 1: Typical position of the pillion rider with
non-protective slippers. Inset showing
big toe amputation

12

Most of the victims are passenger sitting on the back
carrier compartment with dangling feet. Part of the
dangling foot either the heel or toes, is vulnerable to
getting caught in between spokes or in sprocket area of
cycle chain as shown in Figure 1. Four of our patients
had their heel caught in between spokes and they
typically sustained a laceration in that area. In Ireland,
most injuries occurred while the passenger was sitting
on the crossbar where one foot got caught in the front
wheel spokes. In Japan, 62% of the victims sat behind
the rider.
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Contrary to other studies where the heel represents the
commonest site for injuries inflicted by spokes, the toes
are the commonest site for the same injuries in our
series. The three patients that had traumatic amputation
of the toes were not wearing footwear during the
injury. In comparison, there was no case of toe injury
inflicted by bicycle spokes or chain reported in Ireland.

The injuries in our patients are more severe as
compared to other series. This is related to the footwear
that our children wear while cycling. Wearing slippers
or cycling barefoot are likely to expose the toes to
severe injury like amputation.

Acknowledgement

Injury caused by bicycle or motorcycle chain is rare
because it can only happen when the cover of the
chain is left open or removed. This safety feature is not
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The Incidence of Deep Venous Thrombosis Following
Arthroscopic Knee Surgery
W M Ng, MS (Orth), K Y Chan, FRCS", Aaron B K Lim, FRCS**, E C Gan, FRCS, MS {Orth)***
Orthopaedic Unit. Department of Surgery, Universiri Putra Malaysia, Kuala Lumpur, ':'Department of Orthopaedic Surgery, University
Medical Centre. Kuala Lumpur, "Tsl.md Hospital, Penang.?" Damansara Specialists Hospital, Petaling jaya, Selangor, Malaysia

Summary
A prospective cohort study was undertaken at two centers to look for the incidence of deep vein thrombosis (1)VT)
folloWing knee
surgery. Eighty-four patients who had 90 arthroscopic procedures were reviewed. The
relevant risk factors: past or family history of DV1', smoking. oral contraceptives, body weight, haemoglobin level,
platelet count, tourniquet time and type of anaesthesia ,vere documented. All patients ,vere subjected to preoperative and post-operative duplex ultrasound. Only one patient 0.2
was noted to have DVT involving the
peroneal vein. We concluded that the incidence of DV1' after knee arthroscopy was very low in this study
population.

Key Words:

Deep Venous Thrombosis, Knee arthroscopic surgery

Introduction
Deep Venous Thrombosis (DVT) is a common and
considerably serious complication of major orthopaedic
surgery and massive pulmonary embolism represents a
potentially fatal complication of acute DVT. Chronic
venous insufficiency following DVT remains a major
disability to the patients,
Antithrombotic prophylaxis is generally indicated in
patients with conditions categorized to have moderate
to high risk factors for DVT. Arthroplasty surgery is
categorized as moderate- to high-risk group for DVT.
In \Vestern literature, the reported incidence of DVT
after major arthroplasty ranged from 40% to 70% in the
absence of antithrombotic prophylaxis, Similar findings
were reported in Asia population.
Dhilon et al.
revealed 55 of 88 patients (62.5%) had post-operative
venographic evidence of DVT1. The AIDA (Assessment
of Incidence Rate of Deep Venous Thrombosis) study
reported 120 of 278 patients (43.2%) without
thrornboprophylaxis had venographically positive DVT
following major orthopaedic surgery",

14

Although knee arthroscopy is a commonly performed
orthopaedic procedure, there is little data on the
incidence of DVT in this subset of patients. Stringer et
al reported two of 48 patients (4.8%) who had
venographically proven DVT following knee
arthroscopic surgery', With the help of compressive
ultrasound, William et al. reported three of 85 patients
(3.5%) of the study population had DVT', Using the
same modality, Cullison et at. found only one patient
with asymptomatic DVT among 67 patients (1.5%) after
Recent series by
ACL reconstruction surgery'.
Schippinger et al. and Demers et al. reported higher
incidence of venographically proven DVT of 12% and
17.9% respectively following knee arthroscopic
surgery?". In addition, the role of antithrombotic
prophylaxis in knee arthroscopic surgery is still unclear
In view of contradicting and inconclusive data, we
conducted this study with the aim to determine the
incidence of DVT in patients who underwent knee
arthroscopy or arthroscopic assisted surgery and to
correlate it with some relative risk factors, Non-invasive
Duplex ultrasound was used as the diagnostic tool as it
is non-invasive and its accuracy approaches the
venograph "
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Benson et al" revealed that duplex ultrasound achieved
100'Yo and 98% diagnostic accuracy for proximal DVT
and distal DVT respectively.
Only one of 84 patients (90 arthroscopic procedures)
developed post-arthroscopic DVT. The incidence rate
of 1.1% in this series is lower than the rate reported by
earlier series using the same diagnostic technique" '.
The patient who had DVT was a 28 year-old male who
presented with persistent knee swelling for several
months. He was a non-smoker. An extensive
arthroscopic synovectomy for pigmented villonodular
synovitis (PVNS) was performed over a period of 90
minutes tourniquet time. Apart from mild leg swelling,
he was essentially well and was not covered with
antithrombotic therapy. A repeat duplex ultrasound at
day seventh post-surgery showed near total resolution
of the thrombosis. The risk factors that may contribute
to the thrombosis were his high platelet count
(416x100/L) and the extent of the operative procedure
which involved both anterior and posterior
compartments of the knee. However, there were no
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Dhillon KS, Askandar A, Doraisamy S. Post-operative
deep vein thrombosis in Asian patients are not a rarity. A
prospective study of 88 patients without Prophylaxis. J
Bone Joint Surg. 1996; 78-B(3): 427-30.

2.

Wang CJ et al. Management of venous thromboembolism
in major orthopaedic surgeries in Asia. Presented in
23rd.Asean Orthopaedic Associations Congress. 2003.

3.

4.
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reports in the literature that PVNS had contributed to
increased risk of DVT.
Since only one case had DVT, it was impossible to carry
out any statistical analysis on the relative risk of DVT.
The incidence rate of 1.1% may mean that in order to
have 100 cases of DVT, the study population must
include at least 10,000 patients. Therefore, we suggest
a multi-center collaboration study to include at least
10,000 patients with knee arthroscopy or arthroscopic
assisted surgerf to look into the relative risk factors of
DVT.

Conclusion
We conclude that the incidence of DVT after knee
arthroscopy or arthroscopy-assisted surgery is very low.
Any attempt to study the relative risk factors for DVT
must have a study population of at least 10000 patients.
DVT prophylaxis is probably not indicated for those
who are elected to undergo knee arthroscopic
procedures.
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Cullison TR, Muldoon MP, Gornam JD, Goff WB. The
incidence of deep venous thrombosis in anterior cruciate
ligament reconstruction. Arthroscopy. 1996; 12: 657-9.
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venographically proved deep vein thrombosis after knee
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Williams JS Jr, Hulstyn MJ, Fadale PD et al. Incidence of
deep venous thrombosis after arthroscopic surgelY: A
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The Epidemiology of Shoulder Dislocation in a StateHospital: A Review of 106 Cases
C H Wan Hazmy, MS (Orth), A Parwathi, Dip.Sports Med"
Department of Orthopaedics and Traumatology. "Department of Physiotherapy, Serernban Hospital. Seremban, Negeri Sembilan,
Malaysia

Summary

TIlis retrospective study was conducted in a state hospital set-up and aimed at identifying the magnitude of
shoulder dislocations and their demographic data, characteristics of the injllly, mechanism and predisposing factors,
and the instituted treatment. Patients with radiographic evidence of shoulder dislocation admitted to the hospital
from January 1999 to December 2002 were included. Data were recorded from the case notes. There were 105
shoulder dislocations ,;,,-ith male predomination in 7 7 0/b cases and age ranged between 11 and 90 years (average
30.9 years). 111e right shoulder was affected in
of 1he cases. The contributing events \vere fall in 37(% of cases,
road traffic accident 23%, sports 17% and pathological conditions 13%. Anterior dislocation occurred in 96.2% of
the cases. Posterior and inferior dislocations encountered in two patients for each type. Twelve dislocations were
associated fracture of tbe greater tuberosity, two each with humeral neck fracture and cerebral injuries. First time
dislocation occurred in 73.6% of the cases. The recurrences ranged between 2 to 6 times (average 3.4 times). Closed
manipulative reduction and strapping was the definitive treatment in 92.4% of the cases and the remaining needed
surgical reconstruction. Four patients had open redu<.:tion and internal fixation of the associated fractures while
another four had arthroscopic Bankart's repair. In conclusion, shoulder dislocation represents the most common
shoulder problems. It aft1icted young adults of reproductive age (21-40 years) and participation in sports was a
risk factor in men. Women over 40 years and fall were at risk to develop shoulder dislocation.

Key Words:

Shoulder dislocation, Epidemiology

Introduction

Materials and Methods

The shoulder is an inherently unstable joint and as
such, it is vulnerable to dislocate. Many types of
injuries including fall and sports particularly baseball,
cricket and football pose higher risk for shoulder
dislocation. This large study was undertaken to identify
the magnitude of shoulder dislocations in a state
hospital set-up. The Seremban Hospital is a referral
centre for the state of Negeri Sembilan with a covering
population of approximately 850,000 people residing in
admixture of urban and rural areas. The study is aimed
at describing the characteristics of the injury in-terms of
its predisposing factors and the instituted treatment
covering both initial treatment and throughout followup.

Patient's selection was based on the hospital's
admission records and the follow-up case notes.
Patients with radiographic evidence of shoulder
dislocation were enrolled into the study irrespective of
age and causative factors. In case of doubtful
radiographs, opinion from the radiologist was obtained.
Exclusion criteria included shoulder subluxation or
unconfirmed dislocation of the history of shoulder that
have been reduced prior to admission, or inadequate
radiographic evidence.
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The medical records were reviewed to identify the
patient's demographic data which included the age, sex
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exercises followed by progressive resistive exercises to
normalize motion and strength.
Shoulder instability following an initial acute traumatic
dislocation is attributed to healing associated with
overstretched capsule
and ligaments.
Plastic
deformation of the capsule and ligament often occurs
prior to failure". The capsule failed on the labral site in
40%, mid-substance 35% and humeral attachment site
25% of the subjects Traumatic anterior dislocation
disrupts the labrum and inferior glenohumeral ligament
in more than 90% of cases">. This essential lesion,
which was first brought to attention by Bankart, is now
known as the Bankart lesion. Such deformation and
Bankart lesion cause considerable capsular laxity
leading to the recurrence of instability. The Hill-Sachs
lesion, an impacted fracture of the posterolateral side of
the humeral head is the hallmark of traumatic or
recurrent dislocation. However, the shoulder is likely to
become unstable if the defect is large enough to initiate
dislocation and locking of the humeral head in extreme
external rotation.
On the basis of available natural history of shoulder
dislocations, the mean recurrence rate is approximately
67% (range 17% - 96%) for patients younger than 30
years of age". In adolescent population of 12 - 17 years
of age or patients with open physes, the recurrence
rates of 86% and 100% were reported by Postacchini et
all G and Maran et ar respectively. Certain activities
involving overhead elevation of the arm including
specific sports like baseball, volleyball, swimming,
weight lifting, gymnastic and tennis, and contact sports
like rugby and football, predispose a higher risk for
shoulder instability. Kraliner et aP" on the contrary
refuted the correlation between sports and recurrence
rate. A rare type of shoulder instability occurs in those
with congenital collagen diseases like Marfan syndrome
and Ehler-Danlos syndrome, and in patients with

1.
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Kroner K, Lind T, Jensen]. The epidemiology of shoulder
dislocations. Arch Orthop Trauma Surg. 1989; 108(5} 28890.

epilepsy or stroke. This pathologic-related instability
accounted for 13.2% of our patients with epilepsy
representing the commonest precipitating event.
The past two decades have observed significant
advancement in the management of shoulder
dislocation. The role of conservative treatment for the
subset of first time dislocators in young active patients
has been challenged. Recent studies have demonstrated
that early operative intervention either open or
arthroscopic repair in this subset of young and active
patients often leads to excellent outcome in terms of
function and eliminating recurrences'<''. The treatment
paradigm has even shifted into an immediate operative
intervention without initial trial of rehabilitation.
However, the majority of patients in our series were
managed conservatively based on the fact that nearly
three-quarters of them were primary dislocators. A
longer follow-up and a prospective study, which is a
limitation of this study, is desirable to provide a better
view of the natural history of shoulder dislocations in
the local set-up. The main difficulty is that in clinical
reality, many of the non-recurrent dislocators would
not even come for longer follow-ups after the pain had
resolved.

Conclusion
In conclusion, shoulder dislocations represent an
important entity in the spectrum of shoulder problems
encountered in the state-hospital. Risk factors for
shoulder dislocations in men include productive age
between 21 and 40 years, and participation in sports
while for women, age above 40 years and fall. Special
considerations on preventive measures particularly
prevention of fall, and current development in the
conservative and operative management of this injury
are justified.

2.

Matthews DF, Roberts T. Intra-articular lidocaine versus
intravenous analgesic forreduction of acute anterior
shoulder dislocations. A prospective randomized study.
Am J Sports Mecl. 1995; 23(1): 54-8.
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Sports-Related Shoulder Dislocations: A State-Hospital
Experience
C H Wan Hazmy, MS (Orth), A Parwathi, Dip Sports Med*
Department of Orthopaedics and Traumatology, "Department of Physiotherapy, Seremban Hospital, Seremban, Negeri Sembilan,
Malaysia

Summary

This retrospective study was conducted in a state hospital set-up and aimed at identifying the incidence of sportsrelated shoulder dislocations and their characteristics and the orl'; events involved. All patients with
om January 1999 to December 2002 were inc uded
dislocation related to sporting activities admitted to the hasp
in the study. There were 1Rsports-related shoulder dislocations out of 106 all should
admitted during
this 4-year period. The average age of the patients was 25.4 years. All but tw
ere male.
11 were anterior
dislocations. Recurrent dislocation constitutes 78% of the cases with an average
times re-dislocation. Rugby
and badminton were the major contributors to the injuries followed by volleyball, soccer and swimming.
Conservative treatment was successfully instituted for 88% of the patients and 12% opted for surgical intervention.

Key Words:

Shoulder dislocation, Sports

Introduction

Shoulder dislocation in athletes may present as an acute
injury or a chronic problem related to overuse. The
purpose of this review is to determine the incidence of
sports-related shoulder dislocations in a state hospital
set-up, and to describe the characteristics of the injury
and the sport events involved. With better
understanding of the predisposing risk factors and the
mechanism of injury, measures can be taken to
minimize the insult to the shoulder during sporting
endeavours while optimizing the performances of the
athletes.

Materials and Methods

This study is an integral part of a large retrospective
study on shoulder dislocations over 4-year period in
Seremban Hospital. Patient selection was based on the
hospital's admission and follow-up records from
January 1999 to December 2002. All patients with
radiographic evidence of shoulder dislocation were
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enrolled into the study, out of which 18 were related to
sporting activities. Exclusion criteria include shoulder
subluxation or unconfirmed history of the dislocated
shoulder that had been reduced prior to admission, or
inadequate radiographic evidence.
The case records were reviewed to identify the patient's
demographic data which included the age, sex and
ethnic group. Special consideration was given to elicit
the possible mechanism of injury during participation
in the respective sporting event. Contact sports were
defined as any sport that necessarily involves body
contact between opposing players irrespective of
whether it is acceptable or faulty. These include
soccer, rugby, hockey and boxing. Non-contact sports
are sports that do not involve contact between the
opposing players such as tennis, badminton and
swimming. If the patient had a recurrent dislocation
which is defined as a dislocation requiring a reduction,
the mechanism of re-dislocation, number of
dislocations and subsequent treatment received were
noted.
For patients with simultaneous bilateral
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of action for 6 to 12 weeks depending on their
dedication toward following the rehabilitation
programme. They should always be reminded that the
goal of rehabilitation is to return to the sports or activity
as soon as it is safe and not as soon as possible. This is
translated as how soon the dislocated shoulder
recovers and not as how many days or weeks it has
been since the injury occurred.
The results of this study must be interpreted within the
context of the study design. Limitations of the study
include the retrospective nature of review of cases seen
in a state hospital set-up. A large pool of patients seen
in a reputable sports institute such as the National
Sports Institute will provide more credible data.

Conclusion
The high recurrence rate of shoulder dislocations in
athletes should prompt the attention of those responsible
in handling this subset of patients. The sports physicians
and surgeons should be more proactive in disseminating
the appropriate knowledge of managing this potentially
disabling injury. The importance of understanding the
updated concept of shoulder instability as regard to
precise clinical diagnosis, non-operative treatment of
acute injury and advances in arthroscopic surgical
techniques that have dramatically changed the natural
history of this difficult problem cannot be undermined.
With proficient handling of the problem together with
full commitment of the athletes towards the
rehabilitation, their future in sports would not be
jeopardised by this potentially disabling injury.
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Radiation Exposure to the Surgeon During Femoral
Interlocking Nailing Under Fluoroscopic Imaging
T S Tengku Muzaffar", MMed (Orth), Y Imran", MMed (Orth)", M A Iskandar, MMed (Orth)", A Zakaria,
PhD**
"Department of Orthopaedics, "'*Depmt1l1ent of Nuclear Medicine, School of Medical Scirnces, Universiti Sains Malaysia, Kubang Kerian,
Kota Bharu, Kelantan, Malaysia

Summary
ral interlocking nailing requires fluoroscopic assistance for insertion of the nail and distal screws, In this
, scattered radiation to the eye and hand of the operating surgeon was measured during the procedure.
scent dosimeter (TLD) was used to quantify the dose received by the surgeon, The mean radiation
time during the procedure was 3.89 minutes, The mean scattered radiation doses to the hand and eye
were O,27mSy and 0.09 mSv per procedure respectively. These very lm.v closes have made a surgeon very unlikely
to receive more than the recommended annual dose limit set by the National Council on Radiological Protection.

Key Words:

Radiation, Exposure, Interlocking nailing, Femur

Introduction

Materials and Methods

Interlocking nailing is the most widely used procedure
for femoral fracture fixation because of its biological
and mechanical advantages. The procedure requires
fluoroscopic assistance for the insertion of the nail and
distal screws. The orthopaedic surgeon is consistently
exposed to scattered radiation whilst performing the
procedure', Although the hands tend to be in closed
proximity to the X-ray beam during distal screw
insertion, the surgeon rarely wears the protective glove
as it is cumbersome. Wearing the lead goggle to protect
the eyes is also not commonly practised by the
surgeon.

This is a prospective study on 10 interlocking nailing of
the femurs. The scattered radiation doses to the hands
and eyes of the operating surgeons during the
procedure under fluoroscopic assistance were
quantified
by
using
a
Litium
Flouride
therrnoluminiscent dosimeter chip (TLD). The duration
of radiation exposure during the procedure was
measured directly from the reading recorded by the
fluoroscopic machine (Siemens Siremobil Compact,
It has a minimum
Model 1173355, Germany),
detectable dose of 10 mSv. The devices were prepared
and calibrated in the Secondary Standard Dosimeter
Laboratory (SSDL) in Malaysia Institute for Nuclear
Technology (MINT) before they were used for the
study. After each procedure the TLD chips were
analysed in the SSDL to measure the scattered dose
detected by the chips.

The purpose of this study is to measure the scattered
radiation dose to the hands and eyes of the operating
surgeon during interlocking nailing of the femur. The
finding will enable us to predict how many procedures
are needed before annual dose limit is exceed.
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Table

m·.Minimum number of procedures needed to reach the RADL to the eye and hand
SRD/ procedure
0.09
0.27

Eye
Hand

RADl mSv
150
500

Procedures
1666
1850

RADL=Recommended Annual Dose Limit

Dur.atton of exposure (rnin)

Duration of exposure (min)

Fig. 1: Scattered plot graph showing mean
scattered radiation exposure to eye
versus duration of exposure.

Fig. 2: Scattered plot graph showing scattered
radiation exposure to hand versus
duration of exposure.

Discussion

per procedure or 0.07 mSv per minute. The radiation
exposure was still far below the recommended annual
dose limit to the hand which is 500 mSv'·6.
A total
radiation exposure of 119 hours or 1850 similar
procedures need to be performed in a year to reach the
limit. The minimal number of the procedures to reach
the recommended annual dose limits to the eye and
hand as recommended by the National Council for
Radiation Protection.

This study showed that the mean scattered radiation
dose to the hand was higher as compared to the eye.
This is not surprising as the hands tend to be in close
proximity to the radiation beam especially during
drilling of the holes for the distal screws', The results
were in agreement with other studies 3A.
The mean scattered radiation dose to the eye was 0.09
mSv per procedure or 0.02 mSv per minute radiation
exposure. The annual dose limit to the eye len
recommended by the National Council for Radiation
Protection was 150 mSv'''. Therefore, a surgeon has to
perform approximately 1666 similar procedure or a
total duration of 7500 minutes of exposure in a year to
reach the dose limit. This implies that under normal
circumstances, the dose is unlikely to be hazardous to
the surgeon's eye lens The mean scattered radiation
dose to the hand during the procedure was 0.27 mSv

28

Based on these observations, the study suggests that a
surgeon can safely perform 1666 interlocking nail
fixations in a year. This is equivalent to performing 4.5
interlocking nailing daily in a year. The scattered
radiation to the hand and eye during interlocking
nailing under fluoroscopy is very minimal and unlikely
to exceed the annual dose limits. Many other studies
have shown that radiation exposure to the surgeons
was very low-".
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The HUKM Spinal Instrumentation System for
Adolescent Idiopathic Scoliosis. A Biomechanical
Comparison Study Using Finite Element Analysis
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Summary
This finite element analysis is aimed at comparing relatiye stiffness of three different posterior instrumentation
constructs: the Hospital Universiti Kebangsaan Malaysia Spinal Instrumentation System, (HUK},1-SIS), the CotrellDubousset Instrumentation «(D1) and Harrington Instrumentation System (I-:!JS), Llsed in the treatment of adolescent
idiopathic scoliosis (AIS). The constructs were tested under various loads using MSC Patran 2001 r2a. Under
increasing flexion loads, there was a linearly corresponding increase in deflection magnitudes for all constructs on
the load-deflection curve. The CDI was the stiffest construct under axial, fOIVvard flexion and e;\1:ension loads,
followed by tbe HUKM-SIS and HIS. Under lateral bending loads. the HUKi\l-SIS construct \vas the stiffest followed
by CDI and HIS. The HUKtvl-SIS construct was stiffer than HIS under torsional loads. We conclude that multiple
pedicle screws increase the stiffness of posterior instrumentation constructs uncler all loads and inter-segmental
spinous processc'> wiring increase the stiffness against lateral bending.

Key Words:

Finite element analysis, Adolescent idiopathic scoliosis, Posterior instrumentation,
biomechanical testing

Introduction
Spinal instrumentation helps to achieve considerable
degrees of deformity correction and to provide stability
for preventing pseudoarthrosis'.
Stiffness of the
construct may be useful to predict the degree of
stability or rigidity of fusion mass'. The minimum
amount of stability needed to allow for fusion is
probably related to many clinical variables such as the
curve magnitude, size of the patient and the amount of
correction. These factors must all be considered when
a spinal instrumentation construct is chosen for
It would appear that for most
scoliosis surgery.
scoliosis constructs, a rigid construct is advantageous to
promote a strong fusion mass and therefore prevent
pseudoarthrosis'.

30

Spinal instrumentation in scoliosis surgery is very
expensive. The main reason behind the development of
the HUI<:M spinal instrumentation system was to reduce
the overall cost of the implant The HUKM construct
comprises two longitudinal stainless steel wires and
rods placed along both sides of the spinous processes
according to the intended length of instrumentation and
each wire is then segmentally fixed to the contra-lateral
rod by using transverse stainless wires passed through
the bases of the spinous processes. The number of
hooks or pedicle screws may be reduced to only the
cephalad and caudal ends of the construct, thus
reducing the overall cost of the instrumentation.
Another advantage of the construct is it reduces the risk
of potential neurological injury owing to the reduced
number of pedicle screw insertions. In comparison to
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Since the average weight of adult humans falls within
the range of 40 to 100kg corresponding to a
compressive load of 400 - 1000N, Uppala et at initially
analysed their lumbar spine model for a static load of
Ashman et at' included axial load of
400N.
approximately 4S0N. This value is in agreement with
an estimate of axial load on the spine being 68% of the
body weight for a ISO-pound human. Because most
physiologic spinal maneuvers involve axial load, this
has been a common mode of loading used in testing.
This study applied an axial load of 400N at the posterosuperior aspect of the T2 vertebral body.
Bending moments experienced by the spinal cord
when a load of 40 - SON is applied is typically 4 - S
Nm. Uppala et at applied 4.5 Nm as the bending
moment in their study of the lumbar spine model. This
study applied bending moments for the flexion tests
ranging from 1.5 - S.5 Nm in 1.0 Nm increments. The
displacement was measured at the T3 vertebral level.
For the extension and lateral bending tests only a
bending moment of 4.5 Nm was applied. Torsional
loading has been recognized as an important spinal
motion to be stabilized by implant. This study applied
a torque force of 4.0 Nm at the anterior aspect of the
T2 vertebral body.

Results
Under increasing flexion loads, there is a linearly
corresponding increase in deflection magnitudes at the
T3 vertebral level as illustrated in Figure 3. The bending

stiffness of the constructs in flexion which are
calculated from the slope of the curve was highest for
COl 004.7 Nm/degree) followed by the HUKM system
(S9.2 Nrn/degree), Harrington system (4S.5 Nm/degree)
and control (40.SNm/degree).
For the axial
compression test of 400 N. the displacement
magnitudes of alternate vertebral levels between T3
and LS is shown in Figure 4.
The degree of
displacement was the least for the CDr construct. In
fact, there was extremely minimal displacement at all
vertebral levels measuring only 0.0001 mm. Thus, one
can infer that the CDr was the stiffest construct under
axial compression loads. This was followed by the
HUKIvl construct and Harrington instrumentation. The
calculated stiffness at the T3 vertebral level was the
highest for the COl (40 000 000 N/mm), followed by
the HKUM system (121S.8 Nz'mm), Harrington
instrumentation 0179.9 N/mm) and the least for
control spine (966.2 N/mm)
The stiffness of the constructs for the extension tests
was identical to the flexion tests. For the lateral bending
tests of 4.S Nm, the HUKM construct was the stiffest
(121.6 Nm/degree) followed by COl 012.5Nm/degree),
Harrington instrument (71.4 Nm/degree) and control
(S9.2 Nm/degree). The HUKM construct was again the
stiffest against the torsional load of 4.0 Nm needing
124.2 Nm/degree to deflect in comparison to 108.7
Nm/degree for the Harrington system and 102.6
Nm/degree for control spine. Unfortunately the results
for the CDr were found to be unacceptable despite
repeated checks and analysis. Thus the results were
excluded.

Table I: Material properties used for the different parts of the model
Material

Vertebral Body
Cortical
Trabecular
Other Parts
Cortical
Disc
Ligament*
Rib and Sternum
Cortical
Cartilage
Joints**
Titanium
Stainless Steel

32

Element

Young's Modulus
(N/mm 2)

Poisson's Ratio

Brick
Brick

17 000
330

0.30
0.30

Brick
Brick
Brick

15000
5
5

0.30
0.30
0.30

Brick
Brick
Brick
Bar
Bar

15000
330
5
110000
194000

0.30
0.30
0.30
0.34
0.30
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The HUKM Spinal Instrumentation System for Adolescent Idiopathic Scoliosis

Fig. 1: The basic finite element spine model.

Fig. 2: Close-up oblique view of the HUKM
Instrumentation construct showing
boundary conditions at the screw-rod
and screw-bone junctions and cross
link-rod junctions.
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curve
increasing flexion loads.

under

Discussion
The CDr construct with 12 pedicle screws is the stiffest
system. This significantly greater stiffness is expected as
the pedicle screws are known to provide rigid
purchases into both anterior and posterior columns of
the spine'. Theoretically, more pedicle screws mean a
stiffer and stable construct. This was confirmed for the
axial compression, flexion and extension loading tests.
However, the torsional test results for the CDr construct
were unacceptable. The HUKM construct was found to
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Fig. 4: Graph
showing
displacement
magnitudes of vertebral levels under
axial compression of 400N.
be more rigid under torsional loads compared to the
Harrington system. This may be attributed to the
pedicle screws component and the cross links serve to
augment rigidity of the system. Surprisingly, for the
lateral bending test, the HUKM construct was slightly
stiffer than the CDr construct. It is postulated that the
spinous process wires which were fixed to the rods and
contra-lateral longitudinal wire added extra rigidity as
all segmental levels were included in the
instrumentation.
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In comparison to in-uitro experimental models, the
geometry and properties of various structures of the
spine remain standard for finite element models.
Despite the recommendations for standardization of inuitro stability testing of spinal implants, there is still
much room for bias'. No biological specimens are
exactly the same. The bone quality may change and the
preparation of the specimens is subjected to variable
degrees of inaccuracies which include the testing
conditions. Repetitive testing may change the
biomechanical behavior of the construct in terms of its
fatigability.
Many assumptions have been made in this study.
Cadaveric or prefabricated spine models have the
advantages of using the real implants with all their
properties including the exact size, shape and stiffness.
The implants can be fixed to the correct anatomical
position according to the conventional surgical
practice. The exact relationship between implant and
bone (for examples pedicle screw and bone), the
differences between different components of the

1.

Wattenbarger JM, Herring JA, Bronson D, Ashman RB.
Mechanical testing of a single rod versus double rod in a
long-segment animal model. J Spinal Disorders.2001;
14(3} 232-6.

2.

Wood KB, Wentorf FA, Ogilvie JW et al. Torsional
deformity of scoliosis constructs. Spine. 2000; 2505}
1893-8.

3.

Fazir M. HUKM Instrumentation System for surgical
treatment of adolescent idiopathic scoliosis - an early
experience. Dissertation submitted for the Degree of
Master of Surgery (Orthopaedics), Universiti Kebangsaan
Malaysia, 1999.

34

system (rods, wires and cross links) are difficult to
accurately simulated in computer models. One must
assume that there is no movement at these junctions. In
reality, some degrees of movement exists especially
between the lamina hook and bone interface.
In conclusion, multiple pedicle screws increase the
stiffness of posterior instrumentation constructs to all
loads as demonstrated by the CDI system.
Intersegmental spinous processes wiring as utilized in
the HUKM construct increases the stiffness against
lateral bending loads.
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Accuracy of the Funnel Technique of Thoracic Pedicle
Screws Insertion in Scoliosis Surgery . . An Evaluation
by CT-Scans
C C Wong, MS (Orth), F Ting, FRCS*, B Wong, B Nursing'", P I Lee, MMed (Radiol)
Department of Orthopaedics, Sarawak General
Kuching, Sarawak, Malaysia

"Normah Medical Specialist Centre, "'*Uniyersitv of Mal.rysia Sarawak,

Summary
Pedicle screw system has increasingly been used for correction of thoracic scoliosis, It offers several biomechanical
advantages over hook system as it controls all three-column of the spine with enhanced stability, Of many
techniques of pedicle screw placement in the thoracic
the funnel technique has been used in Sarawak
aims to assess the accuracy of the placement of thoracic
General Hospital since 2002. This
in the corrective surgery of
scoliosis, A total of 88 thoracic
pedicle screws using the funnel
Post-operative CT-scan was performed
pedicle screws were inserted into the T4 to TI2 vertebrae of 11
to evaluate the position of the pedicle sere\\'.
six
screws \\'ere noted to be totally within the
pedicle. There was no screw with medial violation
the
8
screws hreeching the lateral \val! of
the pedicle and 4
screws with anterior and lateral
of the vertebral body. No clinical sequel with
the mal-positioned screws was noted. In conclusion, the funnel technique enabled simple, accurate and reliable
without the need of any imaging guidance. It is
insertion of pedicle screw even in the scoliotic thoracic
however imperative for the surgeon to have a
of the thoracic spine anatomy, and to be
familiar with the technique to insert these screws diligently.

Key Words:

Thoracic pedicle screw, Funnel technique, Scoliosis

Introduction

Use of pedicle screws as alternative to hooks or wires
in the fixation of thoracic spine has recently become
popular, largely because of their ability to purchase all
three-columns of the spine for controlling the
instrumented thoracic spine'>.
The unique
neurovascular anatomy adjacent to the thoracic
vertebrae dictates accurate and optimal placement of
pedicle screws. The specific patho-anatomy of the
scoliotic spine makes accurate placement of thoracic
pedicle screws even more technically demanding".
Various methods have been proposed to optimize the
placement and confirm intra-osseous positioning of the
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thoracic pedicle screw. These include the use of surface
landmark technique" image guided technique" with or
without the new computerized surgical navigation
system. The funnel technique of pedicle screw insertion
has recently been described . The purpose of this
study is to assess the accuracy of the technique in the
placement of thoracic pedicle screws in the corrective
surgery of idiopathic scoliosis.

Materials and Methods
This is a prospective study involving all patients with
adolescent idiopathic scoliosis who underwent
posterior corrective surgery in Sarawak General
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Accuracy

of the Funnel Technique of Thoracic Pedicle Screws Insertion in Scoliosis Surgery

body owing to trajectory error caused
inadequate
convergence of the screw direction during insertion
(Figure 3b). The screws that have violated the wall of

the pedicle and the body were left in-situ as there was
no notable immediate post-operative complication as
well as delayed complication detected up to the latest

Fig.1a: Removal of cancellous bone by
a small curette to expose the endesctecl
surface of the anterior cortex of ipsilateral transverse process.
1b: A curved medially pointed metal
is used to access the pedicle introitus. If
the introitus is sealed with cortical
a 2.5 mm hand drill is used to open the
introitus followed by probing.

Fig.2a: Arrow shows the introitus of the pedicle. The position is to be checked with a balltipped pedicle sounder.
2b: Screw insertion. The length of the screw is determined by the depth of the path
measured on the marking of sounder.
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Fig.3a: The pedicle scr?w is correctly placed in. t~e pedicle. on ~he I~ft side but the theright
pedicle screw violates the lateral wall wlthm the pedicle rib Unit.
3b: Anterolateral vertebral cortex penetration due to screw mal-positioning secondary to
inadequate convergence of screw direction during insertion.

Discussion
Despite the appeal of better mechanical
of
pedicle screw, its insertion in the thoracic vertebra is
potentially dangerous because of the small permissible
margin of error and the spinal cord being very close to
the medial wall of the pedicle. The pedicle of the
thoracic vertebra is significantly smaller than that of the
lumbar counterpart. Ensuring intra-osseous placement
of thoracic pedicle screw is even more important in the
concavity of a scoliotic spine because the spinal cord is
shifted towards the concave side and the
on
the concave side have relatively smaller diameter as
compared to the pedicles on the convex side'. The
absence of any medial pedicle wall violation in our
series is indeed reassuring.
The incidence of thoracic pedicle screw misplacement
has been reported to occur-between 3% and 44.2'Yol ' ,
with
screw-related
neurological
complications
occurring in up to 0.9%'2. In a
conducted
Bellmont et al", the accuracy of thoracic pedicle screw
placement in patients with coronal deformity was less
than in patients without
Full containment of
the screw was noted in 42% subjects with coronal
deformity compared to 72% in normal subjects.
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Our accuracy rate was comparable to other techniques
of insertion using computer image guidance or
fluoroscopv-v"!', Beary et al' reported 86.5% accuracy
rate of total containment, 8.1% lateral pedicle wall
violation and 3.2%1 anterior cortical breech. However,
our
was the only series that did not have screw
violation of the medial pedicle wall as confirmed by
CT-scan evaluation.
Of the four screws that penetrated the anterior vertebral
cortex, three were inserted on the convex side. An
error in screw trajectory probably occurred based on
the fact that the direction of the pedicle in the scoliotic
spine with rotational deformity is more difficult to
ascertain". The aorta and vena cava are situated on the
left side of the vertebral body in the mid-thoracic
spine'. therefore anterior penetration of screw is more
hazardous in the left side of the vertebral body, which
is usually the concavity side in a scoliotic spine.
In the present study, insertion of thoracic pedicle screw
using the funnel technique appeared to be reliable and
safe. By starting from the entrance of the pedicle, the
risk of breaching' the cortex of the pedicle by a
translational or trajectory error would be greatly
minimized. It was estimated from a geometric model of
the mid-thoracic spine that the maximum permissible
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translational error was less than 1mm and trajectory
error of less than 50 if the starting point was on the
posterior cortex of the vertebrae!'. Using the funnel
technique, the starting point for the metal probe is
shifted ventrally to the vertical introitus, thereby
increasing the margin of permissible error.
Another advantage of the funnel technique is that it is
not dependent on intra-operative imaging, fluoroscopy
or surgical navigation tool. This obviates radiation
exposure to the operating team, greatly reduces
operative time and equipment cost. Although the
fluoroscopy unit is easily available, the need to obtain
a 'bull-eye' antero-posterior view of the pedicle in
question will require a radiolucent operating table
which is not readily available in most hospitals".
We believe the use a conical self-tapping tapered screw
aids in the intra-osseous placement by providing a
leading screw tip that helps guide the screw into the
prepared path and, by allowing a gradual expansion of
the narrow pedicle isthmus, with advancement of the
pedicle screw using a screw driver. In instances where
the diameter of the pedicle endosteum is smaller than
the diameter of the screw, the pedicle bone of
adolescent would expand to accommodate the screw
provided the expansion is done gradually in a
controlled manner. Otherwise one may risk a lateral
wall perforation as it is thinner than the medial wall.
We believed that 8 screws with lateral wall perforation
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Suk SI, Kim WJ, Chung YJ, Park YB. Segmental pedicle
screw fixation in the treatment of thoracic idiopathic
scoliosis. Spine. 1995; 20(12): 1399-405.

2.

3.

in this study were due to the extremely small thoracic
pedicles on the concave side. Among the various
imaging modalities available, CT-scans is the most
reliable in imaging the position of screw in the
pedicle"!'. Plain radiograph has poor sensitivity and
positive predictive value in demonstrating pedicle
violation by the screw. This is particularly true in the
evaluation of pedicle screw position in a scoliotic spine
because of the associated rotational deformity", There
is the theoretical possibility of poorer bone purchase in
pedicle screw inserted utilizing the funnel technique as
the posterior cortex of the lamina was removed during
the procedure. This may lead to weaker pull-out
strength or lesser degree of deformity correction. We
did not observe such problem clinically in the present
study. Further biomechanical evaluation would be
necessary for verification of these matters.

Conclusion
The funnel technique enables simple, accurate and
reliably safe insertion of pedicle screw even in the
scoliotic thoracic spine without the need for any
radiographic
guidance
and/or
intra-operative
monitoring device. It is however imperative for the
surgeon to have a thorough knowledge of the thoracic
spine anatomy, and to be familiar with the technique to
insert the screw diligently.
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Liljenqvist DR, Halm HR, Link TM. Pedicle screw
instrumentation of the thoracic spine in idiopathic
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Measurement of Patellar Thickness in Relation to
Patellar Resurfacing
AS Sulaiman, MMed (Orth), S Nordin, MS (Orth)
Department of Orthopaedics. School of Medical Sciences, Universiti Sains Malaysia. Kubang Kerian, Kota Bharu, Kelantan, Malaysia

Summary
Patellar thickness is an important consideration for resurfacing in total knee arthroplasty. A patella of 25mm in
thickness is not suitable for resurfacing using the currently available total knee systems. A cross sectional study on
patellar thickness using plain radiographs was undertaken on 56 patients. It was observed that the average
thickness of the bony part of the patella was 20.05mm (range 17 - 23mm). The actual thickness of cartilage varies
from 2.0 to 5.5mm (mean 3.2mm). Thus the mean thickness of the patella was 23.2mm (range 20.2 - 26.2mm). The
majority of our patients (73%) had patellar thickness of 24mm or less. The patellar thickness had a significant
correlation with the patient's height (R=0.5). Since the majority of our patients have thin patella, we are of the
opinion that majority of our patients are not suitable for patellar resurfacing.

Key Words:

Patellar thickness, Total knee arthroplasty, Resurfacing

Introduction
The results of patellar resurfacing using polyethylene
implants in total knee arthroplasty (TKA) have been
conflicting. Patellar resurfacing is expected to reduce
patellofemoral pain and thus superior functional result.
However, complications associated with resurfacing:
patellofemoral instability, patellar fracture, implant
loosening or failure and tendon rupture have been
reported to occur in 4 - 50% of the cases':':'.
The thickness of patella is an important consideration
in deciding on whether or not to resurface the patella.
Intra-operative measurement of patellar thickness by
using a caliper has been recommended to ensure the
precut thickness is reconstructed '''-.
The thinnest
available polyethylene patellar component is 8mm and
10mm articular surface cut (a plus 2 mode of cutting)
has been advocated -. This will leave a patella with less
than 15mm thickness. In this situation, the anterior
patellar surface strain increases with considerable risk
of developing anterior knee pain and patellar fracture",
The Malaysian population is generally physically
smaller than the \'Vestern counterpart; hence we expect
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the patellar to be thinner in our population. This study
was designed to find out the distribution of normal
patellar thickness in our population.

Materials and Methods
A cross sectional study was carried out on patients who
were referred to the Orthopaedic Clinic of the Hospital
Universiti Sains Malaysia. Eighty patients who required
radiograph examination as part of the treatment were
screened for the purpose of this study.
Following a proper clinical assessment to exclude
congenital or acquired abnormality, the patients were
subjected to radiograph examination. A measurement
gadget to produce radio-opaque scale with its smallest
interval reading of Imm was used in this study
(Figure I).
The patient was positioned in supine and the gadget
placed and strapped at the mid-sagittal area of anterior
aspect of the patella. The radiographic cassette of 10 X
12 inches film was placed between the knees (Figure 2).
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Both condyles were palpated to make sure that the
inter-condylar plane was perpendicular to the cassette.
Then a lateral radiograph was taken by a trained
radiographer supervised by the author (A.R.S). The
patient's height was recorded upon completion of the
radiographic procedures.
A true lateral radiograph, characterized by overlapping
of the medial and lateral femoral
was
selected. Exclusion criteria included congenital patellar
anomalies, patellofemoral arthritis and patellar fracture.
Patellar thickness was measured from the anterior
surface to posterior surface of the patella at the center
of the articular surface (Figure 4) using the scale on
radiograph with a standard error of 0.5mm. The true
thickness of the patella was calculated by adding the
mean of cartilage thickness (3.2mm) as reported
the
previous series"!'. An analysis of the patellar thickness
and its correlation with the patient's height was studied.

Results
who fulfilled our criteria were
included in this series. There were 48 (87.7%) males
and 8 females
with age ranging from 18 to 80
years (mean 33.5
and mean height of 164.5cm
(range
The mean

bone thickness was 20.05mm (range
and an additional 3.2mm cartilage thickness
thickness of 23.2mm (range
The
of our patients (/3%) had
thickness of 24mm or less (see Table I).

/-,~jrnn1)

IJ'''LH,C''

of
showed a
parameters (R=0.5l.

thickness and patient height
correlation between these

Table I: Distribution of Patellar Thickness
Patellar Bone Thickness

17
18
19
20
21
22
23

Patellar Thickness

20.2mm
21.2mm
22.2mm
23.2mm
24.2mm
25.2mm
26.2mm

Total

Fig. 1: The measurement gadget with metal mark produced a radio-opaque scale to avoid
magnification.
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fig. 2: Left- The measurement gadget (arrow) at the cassette.
Right- The cassette was placed between the knees with the measurement gadget at the
mid-sagittal plane of the patella.

fig. 3: Measurement made according to radio-opaque scale on plain radiograph.
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Discussion

they represent as unsuitable patients for patella
resurfacing owing to the thinnest available patellar
replacement of 8mm polyethylene. This thickness is
advocated to be the minimum thickness needed to
prevent the development of post-operative anterior
knee pain and patellar fracture",

Based on the previous reports 1 on the mean thickness
of patellar cartilage and the thickness of patellar bone
in the present series, 73.2% of our patients had patellar
thickness of 24.2mm or less with the overall mean
thickness of 23.2mm. This finding is almost similar to
the result of 48 cadaveric knees dissected by Reider et
at". They found that the average thickness of patella
was 23mm (range 19 - 26mm). Dorr and Biardohowever, reported that the thickness of the patellar
averaged 25mm.

The other important finding observed from this study
was a positive correlation between patellar thickness
and height of the patient. However, there was no
particular height of the patient can be used to predict
an adequate size of the patella for resurfacing.

A cut off thickness of 25mm was used to define a large
or small patella". Therefore, the size of the patella in
73.2% of our patients were considered as small and

In conclusion, majority of our population represent a
subset of patients unsuitable for patellar resurfacing in
total knee arthroplasty.
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Modular Endoprosthetic Replacement After Total
Femur Resection for Malignant Bone Tumor
WI Faisham, MMed (Orth), W Zulmi, MS (Orth), AS Halim, FCCP
Musculoskeletal Oncology Unit, Department of Orthpaedics, School of Medical Sciences, Universiti Sains Malaysia, Kubang Kerian,
Kota Bharu, Kelantan, Malaysia

Summary

Total femur endoprothesis is an alternative replacement for massive malignant bone tumor with
extension or skip lesion. Four patients undeffi'ent total femoral resection and replacement with
three had primary malignant bone tumor and one had salvage procedure for aseptic loosening of
replacement. Tumor-free margins were achieved in all patients with two patients
dorsi free flap cover for reconstruction of soft tissue defects. The average follow-up was
months). All four patient" were still alive with three of them being disease-free and one survived
presence of lung metastasis. The functional results obtained were either excellent or good in
accordance to the Musculoskeletal Tumors Society grading system.

Key Words:

Total femur endoprosthesis t Malignant bone tumor

Introduction

Primary osteosarcoma of the femur with extensive
intramedullary proximal extension or skip lesion often
requires entire femur resection or hip disarticulation.
The use of adjuvant chemotherapy has improved
survival. Refinement in surgical technique has allowed
limb sparing procedure possible in this situation. Total
femur replacement is indicated for primary malignant
bone tumors that extend proximally or distally to such
a level that safe oncological margin or stable
reconstruction cannot be achieved because of the very
proximal or distal osteotomy12.
Total femur
replacement is also indicated for revision of distal
femoral replacement aseptic loosening when there is
limited proximal bone stock".

Materials and Methods

We present a series of four patients who underwent
total femoral resection and reconstruction with modular
endoprosthesis in our institution. There were three
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males and one female with average age of 22 years
(range 16 - 34 years). Three patients presented with
osteosarcoma of the distal femur and one with
loosening of femoral stem of the distal femur
endoprosthesis carried out for aggressive giant cell
tumor. Two osteosarcoma patients had skip lesions in
the trochanteric and femoral neck region, and one with
intramedullary extension to the subtrochanteric region.
All osteosarcoma patients received three courses of
chemotherapy followed by adjuvant chemotherapy
consist of high dose of Cis-platinum and adriamycin.

Surgical Technique
The surgical exposure was performed using extensile
lateral approach. The superficial femoral vessels, tibial
and peroneal branches of the sciatic nerve were
explored at the popliteal fossa until the adductor hiatus.
Medial flap was created with vastus lateralis, rectus
femoris and vastus medialis leaving the vastus
intermedius for oncologic border. Two patients
required vastus lateralis resection due to tumour
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Modular Endoprosthetic Replacement After Total Femur Resection for Malignant Bone Tumor

Fig. 1: Distal femur osteosarcoma with massive proximal extension as shown on MRI (left) and
surgical specimen (right).

Fig. 2: Total femoral reconstruction
and bipolar cup femoral head.
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modular endepresthesls consisting rotating hinge knee
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Discussion
Total femoral endoprosthesis is an alternative for
reconstruction following excision of malignant tumor
when a safe oncological margin or stable reconstruction
cannot be achieved owing to very proximal or distal
osteotomy':'. The oncologic objective of total femur
resection is to obtain local tumor control. Patient
survival correlates with the presence of metastatic
disease and response to adjuvant therapy. This report
presents the surgical technique and functional outcome
of total tumor endoprosthesis reconstruction with
regard to survival rate and disease-free interval.
The limb function and ambulatory status have been
reported to be good in total femur reconstruction series
despite the extensive nature of tissue resection and
double
joint
reconstruction'>'.
Anatomical
reconstruction of quadriceps muscle and balancing the
knee joint are crucial steps to achieve normal patella
tracking!". Hip dislocation and abductor weakness are
the most common complications encountered after
proximal and total femur resection'. Our technique of
preservation and purse-string method of hip capsule
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endoprosthetic replacement after total resection of the
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195-8.
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Ennecking \'V'F, Dunham W, Gebhardt MD et al. A system
for the functional evaluation of reconstructive procedures
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repair together with anatomical reconstruction of the
abductor mechanism minimize the risk of dislocation.
The overall functional status of our patients in this
series was comparable to other series.
Extensive intramedullary involvement indicates local
aggressiveness of the tumor with considerable soft
tissue involvement.
Transfer of a large composite tissue like latissimus dorsi
flap may be useful in providing coverage around the
joint or reconstructing the quadriceps mechanism. Free
vascularised tissue transfer enhances the versatility of
extremity reconstruction in terms of reliable cover for
primary healing, prevention of surgical site infection
and efficacy of limb salvage surgery' as shown in two
of the patients in our series. The flap also permits
uninterrupted adjuvant therapy.
In conclusion, total femur endoprosthetic replacement
is a versatile femoral substitute to allow the patient to
resume ambulation. The functional capacity is expected
to be far more superior to that of hip disarticulation and
prosthetic fitting.
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Summary

In view of poor
of the articular
, in-l'itro
of cartilage tissue offers a
disea'ic. Thi'i
aims to
a
engineered articular
promising option for
cartilage for autologous
The initial work involved cit-termination of chondrocyte yield and viability,
and morphological
was harvested from the
and shoulder joints of adult New Zealand
white rabbits and
were isolated
of the extra-cellular matrix before serial
cultivation in DMEM/Ham's f12 media as
cultures. No differences were noted in cell yield. Although
chondrocytes viability was
harvest from native
their viability tended to be
lowered on passaging.
colonies
ovoid cells with intimate
intracellular contact.s and
features
associated with articular
in-vivo.
However.
in
forms lacking
cartilage
Safranin-O expression. Therefore.
data demonstrated successful serial culrure of adult chondrocytes \'\'ith
differentiated morphology seen in established
colonies
matrix proteoglycans.

Key Words:
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Introduction
It is well established that injuries

articular
hyaline cartilage in adult offer poor n,r,,+,irlitv due to
limited reparative capability,
its
avascularity and lack of nerve
. Focal damage to
chondrocytes is strongly associated with both
trauma and osteoarthritis, the commonest
disorder
affecting populations globally with
accompanying socio-economic costs'.
Although the culturing of
and
transplantation into patients has been carried out since
first reported by Brittberg et al' in 1994. in ritro
constructs fail to reach the fullv differentiated
phenotypes of mature chondrocytes.
it is
important that the fundamental biology of the
chondrocyte, a specialized connective tissue
must
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Differentiation

be readdressed. In this study, the basic biology of
cells was investigated to determine the
int1uence of routine culture conditions on chondrocyte
viability, yield and functional morphology.

Mat2f!ials

and Methods

Cbondrocvtes preparation: Articular cartilage was
harvested from adult New Zealand white rabbits (n=3)
from three different depots: knee, hip and shoulder
Extraction of knee, hip and shoulder
chondroctes
HC and SC respectively) was
facilitated by overnight collagenase digestion
h"'"i"'''P II). Cells were subsequently centrifused and
re-suspended prior to culturing in DMEM/F-12 (1:1)
media supplemented with 10% foetal bovine serum
(FBS). Chondrocytes were grown to cont1uence and
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serially passaged onto 25cm 2 flasks for 10 days prior to
morphological analysis.
Cell yield and viability: For this study, chondrocytes
were extracted from standardized squares of articular
cartilage (each 5 X 5mm) and cell yield determined. In
addition, viability was also assessed before and after
passaging (PO and PI respectively), utilizing a trypan
blue technique. All data were subjected to MannWhitney non-parametric testing using SPSS statistical
software (Version 11).
Histochemical analysis ofmonolayer chondrocyte
cultures:
Histochemical
staining
for
matrix
proteoglycans (Safranin-O) was carried out on
chondrocyte cultures. All comparisons were made with
control tissues of native cartilage. Chondrocyte
morphology and differentiation were studied using
light microscopy.

Results
No significant differences (p<0.05) in cell yield were
noted in chondrocytes derived from the three different
depots, although the mean yield for KCs tended to be
the highest (Figure 1).
In addition, chondrocyte viability, irrespective of
source, was optimal (>93%) immediately following
harvest from biopsies (PO), but appeared to be reduced
on passaging (PI) (Figure 2). However, this viability
reduction was not significant on testing.

Chondrocyte
morphology
exhibited
much
heterogeneity, both within and between cultures, but
could be classified largely into three types based on cell
shape and polarity. In such monolayer cultures,
irrespective of joint sources, chondrocytes grew either
as confluent sheets, scattered non-conf1uent cells or
aggregated into isolated colonies. In few cultures,
chondrocytes formed confluent sheets comprosing
spindle-shaped/fibroblast like, linearly aligned cells
with flattened nuclei. In addition, chodrocytes also
existed
concurrently
as
diffusely
scattered
bipolar/multipolar cells often exhibiting nuclear
degeneration (Figure 3a). However, in several
instances, chondrocytes clustered into recognizable
isogenous colonies, varying between 10-35 cells in
diameter. In such colonies, component cells were
observed to be mainly rounded/ovoid with prominent
rounded nuclei and maintained intimate intercellular
contact with their neighbours (Figure 3b). Interestingly,
Safranin-O staining was limited mainly to such
chondrocyte colonies and not seen in confluent sheets
or scattered isolated cells. Intracellular cytoplasmic
staining was concentrated largely within centres of
early colonies (figure 3c), and Safranin-O positive was
clearly evident in the immediate extracellular space of
well-established colonies (Figure 3d). Native articular
controls exhibit Safranin-O staining in matrix
surrounding chondroblasts and was further enhanced
in territorial matrix areas related to isogenous
chodrocyte groups.

KC

Fig. 1: Comparison of chondrocyte Cell yield
(cell/ml) from three different Depots:
knee, hip and shoulder.
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Fig. 2: Comparison of chondrocyte viability
(%) after serial passaging (PO: after
extraction, Pl: first passage)
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Fig. 3: Heterogeneity of chondrocyte morphology and Safranin-O staining demonstrated in
monolayer cultures.
a). scattered bipolar (arrow) and multipolar (*) cells.
b). highly congruent ovoid cells with roundednuclei / perinuclear haloing (indicating active
Golgi apparatus).
c). early colony showing Safranin-O staining restricted to central core (12 cells diameter
area; arrow);
d).established colony strongly expressing Safranin-O into extracellular space (arrow)
Discussion
The data on cell yield indicated that the amount of
chondrocytes extracted from three different joint
sources did not differ although KCs appeared to be the
best source. Optimal viability was noted immediately
post-extraction from native cartilage and tended to be
reduced on passaging. Further work would have to be
carried out in order to indicate whether allogenic (such
as SCs or HCs) or autologous chondrocytes (KCs)
would be most suitable in terms of yield/viability for
grafting knee articular cartilage defects in a rabbit
model. Other studies have shown that implanted
autologous chondrocytes contributed to better cellular
repair in cartilage defects".
The heterogeneity of chondrocyte morphology in
monolayer culture highlighted the importance of a
conducive in-vitro environment to enable optimal
expression of differentiation. Chondrocytes aggregating
in colonies, with increase in intercellular contact,
exhibited a mature phenotype similar to that seen in
isogenous chondrocyte groups found in native hyaline
cartilage. As colonies comprise aggregates of

Med J Malaysia Vol 60 Supplement C July 2005

chonclrocytes, it is highly likely that homotypic cell-cell
integration/signaling is enhanced, possibly via calciumdependent adhesion molecules'. In addition, many
cultures also demonstrated scattered isolated cells of
poor morphology, indicating differentiation in a
probably sub-optimal environment". Thus, the
monolayer culture allows expression of mature
chondrocyte differentiation, albeit limited largely to
colonies.
Significantly, synthesis and secretion of Safranin-O
positive extracellular matrices were strongly correlated
with good chondrocyte morphology5 and were
associated largely with established colonies. Staining of
chondrocyte matrix with Safranin-O indicated high
glycosaminoglycan and proteoglycan content, key
components of cartilage ground substance which
contribute to its biomechanical properties of water
retention and flexibility.
Hence, this study has
demonstrated that chondrocyte function and presumed
biomechanical character is largely dependent on
attainment of superior chondrocyte morphology
associated with colony formation.
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Conclusion

Early data in this study demonstrated successful serial
culture of adult cartilage cells, with differentiated
chondrocyte morphology evident in established
colonies synthesizing matrix proteoglycans. Further
ongoing research, including chondrocyte sub-culturing
on
physiologically
suitable
three-dimensional
extracellular matrices for realistic cell-matrix spatial
interaction, is vital to establish an engineered, optimally

1.

2.
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differentiated articular cartilage of any therapeutic
significance.
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Summary
Spinal fusion using autologous bone graft is performed in an increasing rate for many spinal disorders. However,
graft harvesting procedure is associated with prolonged operation time and potential donor site morbidity. We
produced an engineered 'bone graff substitute by using porous hydrox.yapatite (HA) scaffold seeded with
autologous bone marrow osteoprogenitor cells (OPCs) and fibrin. This obviates bone graft halvesting, thus
eliminates donor site morbidity and shortens the operation time. The aim of this study is to evaluate
Hydroxyapatite (HA) ceramics as scaffold for autologous tissue engineered bone construct for spinal fusion in a
sheep model. The sheep's marrow was aspirated from iliac crest. The bone marrow mesenchymal stem cells
(BMMSCs) were cultured for several passages in the presence of growth and differentiation factors to increase the
number of OPCs. After the cultures reached confluence. they were trypsinized and seeded on H)
scaffold (HA). ApproXimately 5 million cells were generated after 3 weeks of culture. MicroscOl)ic::tl
Colony Forming Units (CFU-Fs) were seen on monolayer culture. The Von Kossa and Alizarin Red staining of
monolayer culture showed positive mineralization areas; indicating the presence of OPCs. Sheep underwent a
posterolateral spinal fusion in which scaffolds with or without OPCs seeded were implanted on both sides of the
lumbar spine (Ll-L2). Intended fusion segments were immobilized using wires. At the end of third month, the
fusion constructs were halvested for histological examination. Fibrous tissue infiltration found in the interconnecting pores of plain HA ceramics indicates inefficient new bone regeneration. New bone was found
surrounding the HA ceramics seeded with autologous cells. The new bone is probably formed by the sheep
BMMSCs that were initially encapsulating HA while it remained intact. The new bone is naturally fused with the
vertebrae. In conclusion, the incorporation of autologous bone marrmv cells improved the effectiveness of HA
ceramics as 'bone graft' substitute for spinal fusion.

Key Words:

Autologous bone graft, Spinal fusion

Introduction

Tissue engineering is the application of the principles
and methods of engineering and life sciences based on
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the understanding of relationship between structure
and function in normal and pathological mammalian
tissues, and the development of biological substitutes
to restore, maintain, or improve functions'. Researches
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Fig. 1: A) Formation of fibroblastMlike
Appearance of mineralized neeures
(X100) staining
assess the termenen
first passage of ~Mjv\;)C respecnverv

mirler(lIiz€~d

(CFU-fs) at day 1 (Xl 00) B}
Alizarin Red (Xl 00) D)Von Kessc
........ t .. i'''' on monolayer cultures at

Fig. 2: Histologic interface between tmptanted
body (decalcified histology) (A)
infiltration of fibrous tissue in
mter-eennecnve pores within the HA ceramics, X40.
(B&C) The implant showed
eenteet
vertebral trabeculae without any sign of
inflammation or giant cell reoeflen (B: X40
C:
There was no fibrous tissue layer
between the implanted sited and the
bone area. Direct contact of new bone
and natural bone is shown
the black arrow
new bone (NB), hydroxyapatite (H).
vertebral body (V), fibrous
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Bone Grah Substitute Using Hydroxyapatite Scaffold Seeded

necessary growth factors for cell growth such as
platelet-derived
growth
factors
(PDGF).
Dexamethasone is an anti-inflammatory drug that was
successfully reported to induce differentiation in cell
cultures.
Ascorbate-2-phosphate
and
beta
glycerophosphate provide the readily-absorbable
phosphate source required for mineralization activities.
Hence, the incorporation of these components in the
osteogenic media proved to be a vital step to enhance
the mineralization capability of these cells.
In our histological findings, HA ceramics without cells
has been found to be inefficient in regenerating new
bone. There was infiltration of fibrous tissue in the
inter-connective pores within the ceramics (Figure 2).
Meanwhile, new bone can be observed in the HA
ceramics seeded with autologous cells. The new bone
can be seen surrounding the HA ceramics probably
formed by the cells that were initially encapsulating it
while HA remained intact. These cells, committed to
form bone were found fused to the vertebrae site when
in contact with natural bone. The HA ceramics were
still visible after having gone through three months of
implantation. However, it may act as a structural
support to the engineered bone before complete bone
maturation.
We have demonstrated in the current study the added
value of culture-expanded sheep BMMSc in achieving
spinal bone formation using porous hydroxyapatite
scaffold. The sheep BMMSc has a high proliferation

capacity, being able to be expanded in vitro. With
regards to differentiation, they have a moderate to high
ability to form well-defined three-dimensional nodules,
which can mineralize under condition favouring
osteogenesis.

Conclusion

The incorporation of autologous bone marrow stem
cells improved the effectiveness of bone substitute for
spinal fusion. Hydroxyapatite seeded with cells resulted
in new bone formation and natural osteointegration
with the vertebrae site when place in direct contact
with the natural bone. On the other hand, HA without
cells showed no evidence of new bone formation.
Although our findings are preliminary, this study
represents a first step towards a potential application of
tissue engineering in experimental spinal fusion.
Further studies are necessary to achieve complete
spinal fusion and are currently under investigation by
our group.
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Dynamic Traction and Passive Mobilization for the
Rehabilitation of Zone II Flexor Tendon Iniuries: A
Modified Regime
S C Chai, BSc (Hons), C W Wong, FRCS*
Occupational Therapy Unit, " Department of Orthopaedics, Sibu Hospital, Sibu, Sarawak

evaluate the effectiveness of the modified regime for rehabilitation of Zone II flexor
1. From January to December 2003, 8 patients with
tracltion and p
tcomes and 0
rated as poor. No occurrence of te
d
of the uninjured hand at 3 months after
ed studies. We believed that this
to be adopted in our setting. Further
our findings.

ic traction, Passive mobilization, Hand rehabili

Introduction

Restoring digital function after flexor tendon injuries is
the most challenging goal in hand rehabilitation as such
injuries always compromise normal hand function
required for the execution of daily activities. Such
impact becomes more significant with the involvement
of intra-synovial tendon or zone II flexor tendon which
is commonly complicated by adhesion, digital stiffness,
interphalangeal joint flexion contracture, tendon
rupture and functional disability':'.
Early mobilization of the repaired tendon is important.
Many controlled mobilization techniques were evolved
with tremendous emphasis on the design of the splint,
the position of the joints and approaches to therapy.
The purpose of this study is to evaluate the
effectiveness of the modified regime which uses the
combination of dynamic traction and passive
mobilization in the post-operative management of zone
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II flexor tendon injuries and to compare our results
with published reports.

Materials and Methods

This retrospective study was carried out in Sibu
Hospital, a regional referral center for the central region
of Sarawak. Each year, a significant number of patients
with acute hand injuries were referred for surgical
management and subsequent rehabilitation. There was
a total of 439 new cases in the year 2003 with 13% of
them involving flexor tendon injuries.
Selection Criteria - We started applying this modified
regime by combining the dynamic traction and passive
mobilization since january 2003. In this study we
reviewed all the zone II flexor tendon injuries that had
undergone repair and post-operative after care from
January 2003 to December 2003. Flexor pollicis longus
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of tendon rupture was noted (Table IV), Loss of grip
strength was inevitable for all patients.
On average, patients lost about half of their strength if
compared to the contra-lateral side. The mean grip
strength of the affected hand was 50.1% of the
unaffected hand.
Length of rehabilitation for these patients varied from
six weeks to four months. Although we used to followup our patients for a minimum period of 8
we
had one patient who requested to be discharged at 6
weeks post-operation as she wanted to go back to
work. Considering that she has done reasonably well
with full flexion of the affected digit and her work
generally demanded very light use of hands, her
request was accepted.
Similarly, the total therapy session also varied greatly
among them with a mean value of 14 sessions (range
3-25 sessions). The differences basically arose from the
fact that patients who lived nearby the hospital area
were able to attend more regular therapy than those
who stayed in more remote areas. Two of our patients
with multiple digits laceration stayed just within

fig. 1: Protective dynamic traction splint
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walking distance from the hospital had attended more
than 20 therapysessions respectively, and both had
achieved excellent results for their affected digits.
Conversely, one patient who also had multiple digits
injury regained very limited ROM of one of the affected
digits. This was the only digit that was rated as poor in
this study. While tracing back to his therapy record, we
noticed that he had defaulted the therapy several times
during the entire rehabilitation process. The crucial
moment was between week 6 and 9 during which
period he developed 40ll of PIP} contracture. We were
not able to help much as he only attended the therapy
again after two weeks with firm contracture of the PIP}
that was irreversible. The only explanation that he
could give was that he lived very far from the hospital
which was located in the other Division of Sarawak.
Dealing with the problem of PIP} contracture, six
patients had been fabricated with finger extension
splints to correct the deformity during the process of
rehabilitation and subsequently, all of them regained
significant improvement in the digital extension which
later contributed to overall good final outcomes.

Fig. 2: Passive flexion
active
extension of the digits

assisted
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Table I: Demographic Profiles
Mean 36.8 years (range 22-65)
Male 5, Female 3
Dominant 6, non-dominant 2
Sin Ie 3, multi Ie 5

Age
Sex
Hand
Di it

Table II: Distribution of Tendon Injuries
Tendon
FDS
FDP
Total

Ring
6
7
13

Middle
4
4

Index
0
1
1

8

little
3
3
6

Total
13
15

28

Table III: Modified Rehabilitation Regime after Zone-II Flexor Tendon Repair
Period
Day 1 - Week 2

Rehabilitation Program
• Off POP blocking splint
• Apply dynamic traction thermoplastic splint
From below elbow to tip of digits with:
~ wrist in 0-300 flexion
~ MCPJ in 60-900 flexion
~ all IPJ in full extension
• Passive flexion and active assisted extension of involved digit 20X/hour by patient uSing
the dynamic traction system
• Strap alllPJ in extension at night
• Passive composite flexion exercises by therapist

Week 3 - 6

• Scar management

Week 7-8

Week 9-12

•
•
•
•
•
•
•
•
•

Place and hold
Passive tendon gliding
Continue other exercises outlined above
off splint end of week 6
Finger extension splint if PIPJ contracture
Start active motion of involved digit
Heat or paraffin oil or fluid therapy
Active tendon gliding
Blocking exercises for isolated FDS and FDP gliding

• Use hand for li~ht daily tasks
• Gradual strengthening exercises

MCPJ-Metacarpophalangeal joint, PIPJ-Proximai interphalangeal joint

Table IV: Results according to Strickland's criteria
Classification
Excellent
Good
Fair
Poor
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Range (%)
75-100
50-74
25-49
0-24

Digits (n)
6
8
0
1

Result (%)
40.0
53.3
0.0
6.7
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the whole splint wearing period since we had already
positioned the wrist in neutral or less than 30".
Omitting such procedure had conversely saved us a lot
of time and cost.
Other differences were derived from the mobilization
approach used.
Whilst the Washington regime
emphasized passive t1exion and active extension
exercises in splint, we preferred our modified method
of passive t1exion and active assisted extension in
which all patients were required to use their
uninvolved hand to manually release the tension of the
elastic traction by pushing the elastic traction to assist
the involved digits to achieve full extension of the IPJ
(Figure 2). Based on our past experience, we realized
that patients often found it painful to actively extend
the injured digits against elastic traction and as a result
of the reluctance to perform such exercises, developed
t1exion contracture at their respective joints.
The
manual release of tension also served as an extra
advantage because attaining a perfect tension could be
very time consuming and frustrating especially for
inexperienced therapists. Without the manual release
of tension, patients could be faced with problem of
achieving full digital extension actively if the tension is
too strong- another essential difference was the
frequency of therapy. The Washington regime required
patients to be seen daily for the first week and reduced
to every other day for the following week whereas we
only needed to review our patients once a week unless
patients develop joint stiffness or severe scarring. It
was not practical to ask our patients to attend daily
therapy because we had a large catchments area in
which most of our patients stayed in rural areas with
poor accessibility.
Although we had clearly outlined the program of this
modified regime as shown in Table III, we like to

emphasize that this only served as a standard guideline
and for most of the times, it still relied on the careful
evaluation of the patients progression and clinical
judgment of the surgeon and therapists to decide on
the pace of the rehabilitation. Therefore, for patients
who developed heavy scarring, the protective dynamic
splint can be discontinued as early as four weeks, so
that active motion can be encouraged as early as
possible.
Post-operative management of zone II t1exor tendon
repair is a balance between protection of repair to
prevent rupture and controlled gliding of the tendon in
order to avoid adhesion formation between the site of
repair and the paratendinous regiorr'v":". The quality of
postoperative management and patients' cooperation
are probably more important after flexor tendon repair
in the finger than in almost any other branch of
surgery". It is clear that patients' compliance plays a
critical role in determining the final outcome. Our
modified regime requires considerable compliance
from our patients. Patients need to adhere to therapy
accordingly, especially those who are not able to attend
regular therapy because the prevention of soft tissue
adhesion, joint stiffness as well as contracture will be
solely dependent on the dynamic traction, compare to
those who can follow therapy regularly in which they
will be receiving passive composite t1exion exercises as
well. Nevertheless, from the evaluation through this
study we are able to conclude that this modified regime
of combining the dynamic traction and passive
mobilization is potentially an effective regime to be
used for our setting. Our modified regime is also much
simpler, straight forward and t1exible as compared to
many established regimes. As such, we are confident
that the superior value of this modified regime can be
acknowledged if further study can be carried out with
precise planning using larger sample group of patients.
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Resection Arthrodesis for Primary Bone Tumour About
the Knee
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Summary

Bone defect follovving en bloc resection of primary bone tumor around the knee can be reconstructed by
or prothesis or combination of both. Resection-arthrodesis is an alternative option for young vigorous
facing circumstances of financial constrain or limited supply of allograft. This study was undertaken
the outcome and complications associated with resection-arthrodesis of 22 primary bone
13
a Medical
tumors and 9 osteosarcomas) around the knee treated between 1990 and 2003
Center. The mean follow-up was 6 years (range 1 - 13 years). hree patients with osteosarcoma
metastasis, 3 required above knee amputation and 2 defaulted follow-up. Local complications of tI
include infection in 8 cases (36.4%), non-union 7 (31.8%) and mal-union. Of 14 patie
0
evaluation, 79.8% had satisfactory outcomes according to the Musculoskeletal Tumor,
gr
conclusion, resection-arthrodesis of the knee is a viable treatment option for selected patients
tumor around the knee, and good functional outcome can be expected in the presence of
complications.

Key Words:

Resection-arthrodesis, Primary bone tumor, knee

Introduction

Bones around the knee are common sites for primary
aggressive or malignant bone tumors'. Surgical
resection offers the best method of local control. For
aggressive giant cell tumor, en bloc resection has been
shown to produce better result with lower risk of local
recurrence than curettage'». However, there is no
difference in local recurrence and overall survival rate
whether wide local resection or amputation is used for
treatment of osteosarcoma'. Today, pre-operative neoadjuvant chemotherapy followed by wide resection and
reconstruction is the gold standard for majority of
patients with osteosarcoma'>.
Available options for salvaging the limb and joint
mobility include endoprosthesis'", allograft-prosthesis
composite>" or osteoarticular allografr"-". However,
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when there is financial constrain or allograft supply is
unavailable, resection-arthrodesis which sacrifices joint
mobility is a viable alternative" 13 I>.!,. This procedure is
particularly useful for patients with high functional
demand of the reconstruction site and its indication
depends largely on the patient expectation in relation
to the patient's culture and lifestyles. We conducted this
study to look into the clinical and functional outcome
of resection-arthrodesis in our population.

Materials and Methods

We retrospectively reviewed patients with primary
bone tumor around the knee who underwent resectionarthrodesis in our center from 1990 to 2003. Medical
records of these patients were reviewed and
complications recorded were documented. The survival
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without major disabilities, Their 'dislikes' on this
procedure include unsightly appearance,
to
squat, difficulties in using stairs, sitting in a car or

All
sportinz activities

were also unable to
a stable

Table I: Complications of reseenen-ortnrenests
Com licotions
Infection
Non-union/Fatique #
Implant Failure
Foot Drop
Arterial lnjury
Local Recurrence

N %)
8 (36.4%)
7 (31.8%)
2 (9.1
1 (4.5%)
1 (4.5%)
2 (9.1%)

Fig. 1: Skin incision with biopsy scar included
in the resection.

intact.

Fig. 3: The hemleortlcel graft with posterior
muscle attachment was rotated 1800
to fill up the defect of en block
resection.
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Fig.

The arthrodesis was secured with a
single or
broad DCP. The
patella was used
reinforce bone
[undion over
knee. Bone graft
from the
crest was used to
supplement
graft jundion union.
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4.9

Fig.

fig.

Fur
and
hone tumors
around the knee, limb
surgery has been shown
to have better outcome in terms of cosmetic
appearance, function and emotional
without
the disease control as compared
to ablative surgery,
Reconstruction of the bone defect
en bloc
resection
to a tumor
surgeon.
because its
of reconstruction of the
survival has
newer
and
Surgeons have become more familiar with the implants.
et ar and Malawer et aft"
In
survival rate for endoprosthesis of the
distal femur of
and
In
Henshaw et all')
survival rates of 90%
and 78% for distal femur and
tibia
reconstruction respectivelv. The functional assessment
cl
w~
~
Grimer et al reported a Musculoskeletal Tumor .... "r1f'tv
Score
function
emotional
need for
and
whereas Kawai et at
reported an overall MSTS score of 801}o. Infection rate
was higher than the normal
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4. t

2,8

4.8

4.6

2.8

The average Musculoskeletal Tumor Society
score of the fourteen cases.

cases. Grimer et al and Malawer et aft"
infection rates of 31% and 36rVo respectively.
The use of local Hap has significantly reduced the
infection rate to 12%-.
Osteoarticular allograft can also be used for the
reconstruction after the en bloc resection. It has an
of
a biological construct, spare the
uninvolved portion of the joint and restore bone stock.
The
include delayed weight bearing with
potential high complications. Mankin et all" reported a
19% fracture rate, 17'% non-union, 11% infection and
6%1 joint instability. Most of these complications
occurred within the first three years. Another valid
is that to get a perfectly matched ostearticular
allograft to the unaffected articular surface in-terms of
size and dimension is impossible. This probably
explains the occurrence of osteoarthritis, a problem
commonly encountered approximately after six years
the procedure.
Allograft-prosthetic composite obviates the problem of
allograft sizing and avoids the development of
osteoarthritis. The allograft portion of the composite
merely restores the bone stock and provides surface for
attachment of muscles and tendons. However, there
was no large series of cases treated with allozraftprosthetic composite published in the English literature.
Gitelis et at' reported 10 cases of allograft-prosthesis
composite around the knee with survival rate of 73%
/:)
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Shoulder Arthrodesis in Brachial Plexus Iniuries - A
Review of Six Cases
E L W Wong, MBBS, M K Kwan, MS (Orth), William Y C Loh, FRCS, T Sara Ahmad, FRCS
Department of Orthopedic Surgery, University Malaya Medical Center, Kuala Lumpur, Malaysia

Summary

Shoulder arthrodesis is a secondary reconstructive option for patient" with brachial plexus injuries requiting a stable
shoulder, This study was undeltaken to evaluate the clinical and radiological outcomes of shoulder fusion in six
patients with flail upper limbs following complete brachial plexus injuries, The shoulder was fused in 30"
abduction, 30\) internal rotation and 30° flexion via a direct lateral approach by using a 4.5mm reconstruction plate
without hone grafting. The average follo'iN-up was 10.3 months. Radiological union was obtained in all patients.
Five patients (83%) had relief of pain after the shoulder fusion. Improvement of function was observed in all
active flexion and abduction
patients with a mean improvement of 56.6(' (range 30"-75°) and 47,)" (range 30
respectively, One patient developed humeral fracture distal to the plate and the fracture eventually healed with a
splint. Successful stable fusion of the shoulder in patients \vitb brachial plexus injuries requires rigid fixation with
a single 4.5mm reconstruction plate, protection of bone healing with a triangular abduction brace for 12 weeks and
functional trapezius. levator scapulae, serratus anterior and rhomboid muscles for optimizing the functional result.
f:-600)

Key Words:

Shoulder arthrodesis, Brachial plexus injuries

Introduction

Brachial plexus injuries are devastating injuries often
which lead to poorly functioning flail upper limb,
Primary reconstructive neurologic surgeries including
neurorraphy,
nerve
grafting
and
neurolysis,
neurotization are not often feasible as most patients
present late (more than six months after the injury)
following the traditional 'wait-and-see' expectant
treatment approach,
Shoulder fusion represents a salvage secondary
reconstructive option to stabilize a functionless flail
upper limb and allowing the patient to employ in
movement the scapulothoracic articulation with the
help of the scapulothoracic muscles: trapezius, levator
scapulae, serratus anterior and rhomboid, It provides
pain relief as it also reduces inferiorly subluxated
gleno-humeral joint. By achieving these, subsequent
surgical reconstruction focusing on the elbow and hand
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may further improve the whole function of the affected
upper limb,

Materials and Methods
Between March 2003 and April 2004, six shoulder
arthrodeses were performed on patients with brachial
plexus injury, All injuries had resulted from road traffic
accidents, Three patients had a complete brachial
plexus injury and the other three had partial plexus
injury. Neurotization of the elbow flexor was initially
performed in four patients and two patients had muscle
transfer surgery to improve elbow flexion. None of the
patients had active shoulder motion pre-operatively.
Surgical Technique
The patient was placed in the beach chair position and
the arm was draped free. An incision started from the
spine of the scapula to the anterior acromion and
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Table I: Summary of outcome in six patients
Case
1
2
3
4
5
6

Age/Sex
33/M
29/M
21/M
28/M
21/M
28/F

Site of lesion
Left C5C6
Left C5C6
Right C5-Tl
Left C5-Tl
Left C5-T1
Left C6-Tl

Recon. Procedure
for Elbow
Flexorplasty
Neurotization
Neurotization
Neurotization
Neurotization
Flexorolostv

Active Motion
CAbd/Flexl
600/750
500/700
600/650
350/400
400/350
500/600

F/U
months
18

11
7
11
9
6

Fig. 1: The anterior and lateral skin incision marking for shoulder arthrodesis.

Fig. 2: Burring of the humeral head and
undersurface of the acromion.
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Fig. 3: A pre-contoured 4.5 mm reconstruction
plate.
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Fig. 4: A well compressed
fusion site after
plating.

Fig. 5: Active flexion and abduction after successful fusion.

Fig. 6: a. Solid fusion of the arthrodesis site. b. Humeral fracture distal to the plate.

Discussion
A flail or a painful inferior subluxation of the glenohumeral joint represents two most common indications
for shoulder arthrodesis in patients with brachial plexus
injuries. Periarticular muscles paralysis will result in
inferior subluxation of the gleno-humeral joint with
eventual uncomfortable feeling and occasionally
painful. Fusion for such condition helps to stabilize the
shoulder and relieves the pain. In patients with
functional elbow and hand, the procedure stabilizes the
extremity and permits effective hand function.
Shoulder arthrodesis is also performed in patients who
wish to have amputation for the purpose of fitting a
prosthesis'.
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The main pre-requisite for a functional shoulder
arthrodesis is good function of the thoraco-scapular
muscles particularly the trapezius, levator scapulae,
serratur anterior and rhomboid. Any significant
weakness will grossly impair shoulder function
following the procedure. In addition, it is essential to
have intact acromio-clavicular, sterno-clavicular and
scapulo-thoracic joints'.
Decortication of both the gleno-humeral and acrorniohumeral surfaces helps to increase available surface for
fusion. This is a vital step to obtain successful fusion.
An attempt is made to enlarge arthrodesis surface by
fusinzb both the acrornio-humeral and gleno-humeral
articulations as the glenoid fossa offers only a small
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Operative Treatment of Trochanteric Fractures With
Dynamic Hip Screw .... Is Perioperative Blood
Transfusion Needed?
Y P Chua, MS (Orth), M K Kwan, MS (Orth), A Saw, FRCS
Department of Orthopaedic Surgery, University Malaya Medical Center. Kuala Lumpur, Malaysia

Summary
The need for perioperative blood transfusion in elderly patients with trochanteric fracture scheduled for elective
dynamic hip screw fixation has recently been questioned following reports on the association between allogeneic
blood transfusion and post-operative infections. This retrospective study was undertaken to assess the amount of
per operative blood loss and transfusion requirement in relation to pre-operative haemoglobin level in 198 patients
\vith trochanteric fractures. The average per operative blood loss was 409 ml and it correlated 'Nell with the
duration of the operation. More than half of the patients (525%) required blood transfusion and nearly threequarters were anaemic prior to the surgely.
Proactive pre-operative measures to optimize the patient's
haemoglobin level and intra-operative minimization of blood loss are essential steps to obviate the need for
perioperative allogeneic blood transfusion,

Key Words:

Blood transfusion, Trochanteric fracture

Introduction
Dynamic hip screw remains the gold standard
treatment for trochanteric fractures in the elderly. The
procedure is associated with Significant blood loss as it
requires a large surgical exposure and extensive
dissection. In elderly patients with poor physiological
reserves, such loss may adversely lead to morbidity.
Routine request for blood grouping and cross-matching
has become a standard pre-operative requisite. Preoperative blood transfusion has occasionally been
indicated.
Concern exists regarding potential adverse effects of
allogeneic blood transfusion. Direct transmission of
infectious diseases such as hepatitis and acquired
immune deficiency syndrome is well known. There are
evidences that allogeneic blood transfusion is
associated with immunosuppression12 . In trauma
patients, a significant relationship has been
documented between allogeneic blood transfusion and
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infection'>'. Conflicting results have been reported
regarding correlation between allogeneic blood
transfusion and the risk of developing post-operative
infection in patients undergoing elective orthopaedic
surgery-v->. As the result of this emerging issue, the
need for blood transfusion in this subset of patients is
being questioned.
The present study was conducted to determine the
relationship between pre-operative haemoglobin (Hb)
level, the amount of blood loss, the operative time and
the likelihood of allogeneic blood transfusion in 198
patients with trochanteric fractures undergoing
operative dynamic hip screw fixation.

Materials and Methods
The study population consisted of patients with
trochanteric fractures, aged 60 years and above, who
underwent dynamic hip screw fixation in our center
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Table I: Distribution of anaemic patients and transfusion rate
Group

A-Severe Anaemia
B-Mild Anaemia
(-Normal

Male
fN=67}

Female
fN=131 }

Total
fN=198}

Transfusion
Rate

19 (28.4%)
33 (49.2%)
15 (22.4%)

37 (28.2%)
57 (43.6%)
37 (28.2%)

56 (28.3%)
90 (45.4%)
52 (26.3%)

92.8%
42.2%
26.9%

Table II: Comparison between non-transfusion and transfusion groups
Number of Patients (%)
Operative Time (min)
Blood Loss (ml)
Pre-operative Hb (g/dl)
Post-operative Hb (g/dl)

No Transfusion

Required Transfusion

Total

120 (60.6%)
72±26
327±92
11.8±1.3
10.1 ±1.1

78 (39.4%)
92±42
527±317
11.1 ±1.3
9.3±1.7

198 (100%)
80±34
406±236
11.6±1.4
9.8±1.5

Table III: The breakdown of different group that require transfusion

N(%)
Pre-op Hb (!=l/dl)
Op Time (min)
Blood Loss (ml)
Post-co Hb (q/ dl)
Transfusion
Needed (Unit

No
Transfusion

Intra and/or
Post-on Transfusion

Intra-op
Transfusion

Post-op
Transfusion

Intra- and
Post-eo Transfusion

120 (60.6%)
1l.8±1.3
72±26
327±92
10.1 ±1.1
0

78 (39.4%)
11 .1 ±1.3
92±42
527±317
9.3±1.7
1.86

29 (14.6%)
11 .1 ±1.2
100±44
532±268
1O.O±1.4
1.48

39 (19.7%)
10.7±1.2
81±30
434±125
8.0±1.2
1.72

10 (5.1 %)
10.5±1.9
114±64
855±627
8.6±1.4
3.70

1200
1000
Ii)

-E
til
til

0
..J

800
600

'C

0
0

400

ffi
200

< 60 (Group 1)

60-119 (Group 2)

> 120 (Group 3)

Operation Time (minutes)

Fig. 1: Blood loss in relation to operative time.
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Mid-Term Results of Tibial Plateau Fractures
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Department of Orthopaedic Surgery, University Malaya Medical Center, Kuala Lumpur, Malaysia

Summary
We studied the factors influencing the mid-term outcomes of tibial plateau fractures treated conservatively (n=21)
and surgically (n=27) from December 1994 to December 1997, Joint stability was an important prognostic
determinant. In the surgical group, the most important factor was good anatomical reduction. Functional outcomes
were comparable between the conservative and surgical groups. \Ve
that conservative tr tment is a
valid option for fractures with minimal displacement and surgical
d for severel)T cHSI)lace;j ()r
depressed fractures. Attention must be paid to the recognition and restoration of joint stability and articular surface
congruency for a satisfactory outcome.

Key Words:

Tibial plateau fracture. Mid-term result

Introduction

The treatment of tibial plateau fractures has long been
a subject of controversy. The aims of treatment are to
obtain a stable mobile aligned and painless knee, and
to prevent long-term post-traumatic osteoarthritis.
Good results have been reported after conservative
treatment of displaced fractures. Skeletal traction with
early active range of knee motion was reported to
produce acceptable results in 80% of patients with
lateral tibial condyle fractures' Drennan et a1.(979)
reported 85% satisfactory results of six-week treatment
with a single hip spica. DeCoster et al. (988) reported
a 10-year follow-up of 30 tibial plateau fractures with
overall 61% good results but noted that while cast
bracing of minimally displaced fractures gave
satisfactory results, the same treatment for more
complex fractures produced variable functional results.
Operative treatment demanding anatomical reduction
has been recommended based on radiographic severity
of joint depression or fracture displacement of more
than -imm v". Rasmussen (973) advocated instability
at 10° valgus or varus with the knee in full extension as
the main indication for operative treatment. Lansinger
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et at. (986) studied 102 patients treated according to
Rasmussen's criteria reported good to excellent results
in 90% of patients with follow-up for a minimum 20year.
Blokker et at. (984) and Lachiewicz (990) in their
studies maintained that factors influencing the
operative results were anatomical reduction,
adequately rigid internal fixation and bone grafting of
all depressed areas. Non-excellent results were mainly
attributed to inadequate fixation or operative procedure
without bone grafting".
Late instability secondary to associated ligamentous
injuries represents a major cause of unacceptable
results-"-".
Concomitant repair of the collateral
ligament with fixation of tibia plateau was reported to
reduce late instability and improve overall morbidity.
Cruciate ligament injury associated with tibial plateau
fracture carries a poor prognosis regardless whether the
ligament was repaired or not.
This study was undertaken to review the mid-term
functional and radiological outcomes of tibial plateau
fractures with emphasis on the factors affecting the
results of both conservative and operative treatment.
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Table II: Summary of results of 48 recalled patients
Fracture Type/Rx

Residual
laxity

Mean
ROM

OA Score
0-1-2-3

Mean Tegner
loss

Mean KSR
A/B/C

Mean OKS

1
0

133
135

0-3-5-0
4-0-0-0

1.25
1.40

90/75/80
88/80/86

24.0
19.6

0
4

130
110

0-1-0-0
0-2-6-1

2.00
1.40

80/-/80
87/82/85

16.0
21.3

1
2

90
99

0-1-1-0
0-2-3-1

3.00
1.40

-/57/57
74/43/69

38.5
26.5

2
1

126
87

0-1-1-1
0-1-1-1

1.00
1.00

79/70/76
75/-/75

29.3
31.0

2
0

128
123

0-0-2-1
0-1-0-1

2.67
1.00

77/-/77
96/90/93

29.7
18.0

1
0

124
95

0-1-0-3
0-0-2-1

1.25
2.70

69/75/71
63/67/64

31.0
38.0

Type-I
Conservative (n=8)
Surgery (n=4)
Type-II
Conservative (n=1)
Surgery (n=9)
Type-III
Conservative (n=2)
Surgery (n=6)
Type-IV
Conservative (n=3)
Surgery (n=3)
Type-V
Conservative (n=3)
Surgery (n=2)
Type-VI
Conservative (n=4)
Surgery (n=3)

KSR=Knee Society Rating, A=lsolated Fracture, B=Polytrauma, C=AII Fractures.
oKS=Oxford Knee Score.

Table III: Factors influencing the outcome
Factor

Anatomical Reduction
Yes
N=27
No
Adequate Fixation
Yes
N=27
No
Bone Grafting
Yes
N=27
No
Ligamentous Laxity
Yes
N=48
No
Osteoarthritis
Nil/Minimal
N=48
Moderate/Advanced
Tagner Score Loss

86

Satisfactory
14
1
14
1
6
4
21
4
13
4
1.23

Knee Society Clinical Ratinq
Unsatisfactory
6
6
8
4
5
5
13
10
13
18
1.95

P Value
0.025

0.0057
0.034
0.023
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Mid-Term Results of Tibial Plateau Fractures

stable in extension may be treated conservatively.
Closed reduction by ligamentotaxis followed by
maintenance in a long leg plaster cast or cast brace and
an
interval
of protective
non-weight-bearing
ambulation was the preferred conservative option. A
cast is often required to supplement fixation of any less
than rigid internal fixation, associated ligamentous
injury and anticipation of poor compliance. Cast brace
is helpful for protection of ligament repair and
preventing re-dislocation and mal-alignment while
allowing early motion and muscle function':".
Early continuous passive motion (CPM) following rigid
internal fixation of intra-articular fractures has been
recommended as part of the treatment regime I'!. Knee
immobilization of more than a period of 3-week can
lead to a significant loss of motion". However, in
contrast to reports from other series IN 2", we did not find
the period of plaster immobilization affecting the final
range of motion. Twenty-nine of our patients had their
knees immobilized in plaster cast and 14 of them had
more than 6-week immobilization. This is probably
related to the small sample size in our series. Although
patients from the conservative group had overall better
range of motion than that of the surgical group, both
groups were unmatched as regard to the types and
severity of fractures.
At close to 5-year post-trauma, minimal osteoarthritic
changes were seen in 17 of our patients and 31
developing moderate to advanced degenerative disease
with significant deterioration of function as assessed
according to the Knee Society Rating. The literature
appeared to report satisfactory results of conservative
treatment despite variable degrees of abnormal
radiographic findings 1'<1121. Reports in 1990s however,
suggested a strong correlation between radiographic
signs of arthritis and clinical resultsv":". This could be
explained by the difference in relation with time,
functional result and degenerative joint disease. Most
patients felt impaired in the first post-operative year,
better or satisfied for 3-6 years before their knees
started to deteriorate. Radiographic arthritic changes
progress with time especially after 5-6 years. For these
reasons, Houben et al. (997) suggested discarding
patients with less than 3-year follow-up for correlation
of symptoms with radiographic signs of arthritis to
become apparent.
The fact that the surgical group is actually representing
patients with severely displaced or depressed intra-
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articular fractures requires consideration. Findings of
insignificant differences between both conservative and
surgical groups as regards to the relationship between
mid-term Knee Society Clinical Rating, Oxford Knee
Score, Tegner Activity Score and osteoarthritis indicate
surgical treatment is a justifiable option for treatment of
severely displaced or depressed tibial plateau fractures.
Ligament stability is an important prognostic
determinant for functional outcome of treatment of
tibial plateau fractures.
Primary repair or early
reconstruction should be an integral part of the
treatment. Optimal restoration of the articular surface
often requires open reduction and rigid internal fixation
with supplementary bone grafting to ensure an
anatomically stable reduction.

Conclusion and Recommendation
Conservative treatment is an acceptable treatment for
non-displaced fractures of the tibial plateau with stable
fracture patterns. Surgical treatment is justifiable for
severely displaced or compressed fractures as the
overall outcomes are comparable to non-operative
treatment which is the preferred option for minimally
displaced and stable fractures. However, the extent of
surgical dissection should be guided to avoid extensive
devascularization of bone. The effectiveness of
damaged control orthopaedic surgical procedures such
as hybrid external fixation, arthroscopic-assisted
surgery and minimally invasive percutaneous
osteosynthesis using proximal lateral tibial locked
compression plate requires further studies involving
large pools of patients. The evolving use of bone
cement as a composite fixation as well as bone
substitute, particularly in the subset of osteoporotic
patients may offer an exciting avenue for future
treatment of tibial plateau fractures.

Limitation of the Study
This retrospective study involved unmatched
heterogenous types of fractures in both conservative
and surgical groups. Two-thirds of Schatzker's type-I
fractures were treated conservatively, whereas the
majority of displaced or depressed rype-Il and -III
fractures were treated surgically. The more complex
type-IV, -V and -VI fractures were evenly represented
in both study arms. The sample, in addition, was too
small to contribute statistical power for analysis of some
parameters. Long-term follow-up is necessary to verify
the course of both functional and radiological
outcomes.
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Revision Surgery for Developmental Dysplasia of the Hip
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Summary

Revision surgery following failed open reduction for developmental dysplasia of the hip (DDH) is technically
demanding. We reviewed 12 patients in our institution that required a revision surgery between January 1994 and
December 2003. The aims of this study are to identify the causes of redislocation after the primary open reduction
and to determine the clinical and radiological outcome after the revision surgery, The mean age at presentation
for
was 31 months (range 1 - 84) and the mean age at primary open reduction surgery was 38 months (range
and the mean age at revision surgery was 69 months (range 21 - 180). The mean follow-up period after
15
revision surgery was 20 months (range 3 - 84). All the revision surgery was performed via an anterior Smith
Peterson approach, The most common cause for redislocation was inadequate exposure and failure to release the
obstructing soft tissues around the hip, The bony factors for redislocation included failure to perform a femoral
shortening and excessive derotation of an anteverted femoral head combined with a Salter osteotomy. Three caSes
with posterior acetabular wall deficiency needed immobilization of the hip in extension as the hip tended to
ed
dislocate in flexion. Six patients had limb length discrepancy ranging from 1cm to 4cm and 50%
avascular necrosis. Only 2 patients were asymptomatic and the majority had a limp and limitation of motion. All
were pain free except one. In view of the technically demanding surgery and poor results after revision, the
surgeon should recognize the pathology and ensure that the primary procedure achieves a stable and concentric
reduction.

Key Words:

Developmental dysplasia, Hip, Revision surgery

Introduction

The incidence of developmental dysplasia of the hip
(DDH) in Malaysia is reported to be 0.7 in 1000 live
Ang and Sivanantham 32 found that the majority
births
of cases were not detected at birth but discovered only
when they started to walk. The natural history of DDH
in newborn is quite variable. It is generally accepted
that open reduction is indicated for DDH when a
congruous, concentric and stable reduction is not
achieved by dosed means. Redislocation after an open
reduction occurs at different rates depending on the
surgical approach used during the primary surgery and
it is reported to be 0% - 8% for the anterior approach"
28 and 0% - 55% after the
anteromedial approach":
Redislocation after an open reduction in DDH presents
2(,.
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as a difficult problem in the management of these
patients. The only data regarding the redislocation rate
after an open reduction in Malaysia was published by
Ang and Sivanantham in 1990 32 • In their series of 22
patients (25 hips), open reduction was done in 16 hips
after failed dosed reduction and 3 09%) redislocated.

Materials and Methods

We reviewed the records of patients with DDH that had
a revision open reduction in Universiti Kebangsaan
Malaysia (UKNI). Twelve patients underwent revision
surgery from January 1994 till December 2003. There
were 10 girls and two boys with seven left hips and five
right hips. Eleven patients were referred to UKM after
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Table IV: Clinical and radiological results at latest review
Case

1
2
3
4
5
6
7
8
9
10
11
12
lLD

Age at
latest review

Duration
F/U (months)

7+0
2+10
4+0
3+6
3+6
8+4
3+0
6+6
9+6
4+0
15+0
6+1

24
4
16
15
20
22
5
18
18
8
84

= limb length discrepancy in ern,

3
CE

Severin

grade*
3
6
3
3
3
2
4
3
3
3
3
3

lLD (em)
*

2
2
0
2
0
0
0
0
4
0
4
1.5

CE angle

Ala

Alb

*
18

*
26
38
40
38
40
30
34
40

*
22
38
36
32
32
20
26
32

F*

F*

40

34

F*

F*

34

34

D*
16
24
18
26
14
20
19
24
26
18

= center edge angle, Ala = acetabular index prior to last surgery, Alb =

acetabular index at last follow up, D* = dislocated hip, F*

Fig. 1: The right hip is dislocated. The
femoral head articulates with the
false acetabulum and shows
medial
flattening. The
true
acetabulum is dysplastic.
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= fused

triradiate cartilage

Fig. 2: Radiographs after the primary (Ieft)and
secondary (right) procedures showed
dislocated hip and avascular necrosis of the
femoral head.
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of more than 24° have a higher likelihood of poor
clinical results".
Development of significant soft tissue impediments due
to the delayed diagnosis will make an attempt at closed
reduction unsuccessful and be a great obstacle during
open reduction. Poor understanding and failure to
address these problems during the primary open
reduction will lead to redislocation. Errors in surgical
technique appeared to be the main predisposing factor
for failure of the primary open reduction.

Fig. 3: Radiograph taken 14 months after
the revision surgery showed the hip
reduction maintained. The femoral
head has revascularized.
Discussion
Ponseti L2 described growth and development of the
acetabulum in the normal child and in the child with
developmental dislocation of the hip. He noted that
the hip joint, acetabulum and femoral head develop
from the same primitive mesenchymal cells, with the
cleft developing at seven weeks gestation. The hip
joint is fully formed at 11 weeks gestation. Avisse et at.'
described the foetal acetabulum as always being
deformable. Dysplasia appears to be the result rather
than cause of dislocation'.
The long-term results and the factors leading to failed
open reduction in DDH are rarely reported in the
literature. There are many factors attributing to and
compounding the risk of failure in maintaining
concentric reduction after an open reduction surgery in
DDH. The delay in diagnosis and the delay of the
initial treatment certainly appear to decrease the chance
of successful closed or open reduction.
This may be due to the underdeveloped acetabulum.
Lindstrom et al reported that hips with acetabular index
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The apparent redislocation was probably a failure to
attain concentric reduction and not a true redislocation
in most instances. The errors in surgical technique that
were noted were failure to enlarge the acetabular
socket by performing a capsulotomy clown to the
transverse acetabular ligament and dividing this
structure and also releasing the tight inferior capsule.
Enlarging the acetabular socket is crucial especially if
the first open reduction was performed after the age of
18 months. In this study six patients were noted to have
a tight and thickened transverse acetabular ligament"
and five of these patients were above 18 months old
and one was 16 months old. When performing an
open reduction for DDH in a child above 18 months,
apart from releasing tight muscles the surgeon must
also enlarge the underdeveloped acetabular socket". In
this respect our findings are similar with the study done
by Bos and Slooff 2" where 11 out of 14 patients (mean
age > 18 months) did not have their acetabular socket
enlarged during the primary open reduction and
redislocation occurred soon after. Failure to perform
adequate capsulorrhaphy may lead to early failure in
the cast.
In this study various forms of capsular scarring and
attenuation ware noted. Tight inferior, anteromedial,
posteromedial and generalized fibrotic scarring of the
capsule were seen. A balanced anterior and posterior
capsular repair should be obtained. Failure to tighten
the posterior capsule or over tightening of the anterior
capsule may lead to posterior subluxation of the hip.
Our findings were similar to those by Bos and Slooff 29
and Mc Cluskey et at". The ligamentum teres should be
excised because invariably it will hypertrophy and will
impede reduction. The adductor tendon is another
notable structure that was consistently tight during the
revision surgery. Though in some cases it was divided
during the initial open reduction it appeared to have
reconstituted and had to be divided again. An inverted
and occasionally hypertrophied limbus was noted in six
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patients in this series as described by Ortolani'.
Limbusectomy was only performed if it truly impeded
concentric reduction especially in older children;
otherwise it was averted by radial incisions. This
cartilaginous labrum was maintained where possible
since it is an integral part of the acetabulum and by
averting it, additional support can be achieved.
It must be clear in the surgeon's mind that the primary
objective of the revision surgery is to obtain a stable
and concentrically reduced femoral head. But adding
complexity to an already difficult surgery may prove to
be counterproductive. Therefore pelvic reconstructive
osteotomies such as the Salter procedure, if required
should be done at a later stage. In this respect we agree
with Mc Cluskey et al ": Pre-operative radiographs
should be analyzed to look for excessive anteversion of
the femoral head. Failure to address this problem
during the open reduction will lead to loss of
concentric reduction later. This was noted in six (50%)
of the cases in our series. Over correction will lead to
failure which was noted in one patient. If concentric
reduction requires rotation of the femur it should be
performed simultaneously with the open reduction as
recommended by Bos and 5100££29 .
A femoral shortening should be performed if the
reduction is in tension. This will also help reduce the
pressure on the femoral head after reduction. Six out of
12 hips (50%) in our series had avascular necrosis of
the femoral head (AVN). Bos and Slooff reported AVN
of the femoral head in 10 of 15 (60%) redislocated
hips", McCluskey et al reported AVN in 11 of 25 (44%)
hips" and Kershaw et al reported it in 19 of 33 (58%)
hips". Most authors believe that AVN develops as a
result of repeated surgeries leading to vascular damage

of the femoral head and also the increased pressure
after reduction 911'19"02122. \'Vhether the avascular necrosis
was a consequence of the original treatment or
following revision surgery was impossible to
determine. Limb length discrepancy was seen in six out
of 12 (50%) hips after an average of 20.3 months of
follow-up. In the series by McClusl(ey et al'", 13 out of
23 patients (56%) had limb length discrepancy after a
mean follow up period of seven years. Limitation of
motion of the affected hip was seen in eight out of 12
patients in this series but none was severely affected
functionally. Pain was noted in only one patient who
was followed up for 84 months. The long-term results
of these revision open reductions are not known. The
eventual outcome is adversely affected by the number
of previous closed and open attempts at reduction. It is
very likely that these patients will eventually develop
premature osteoarthritis of the affected hip joint 8.

Conclusion
The aim of treatment in DDH is to attain a stable and
concentric reduction of the femoral head.
If the
surgeon embarks on surgery to reduce the hip joint, it
is critical that he possess a sound knowledge of the
problems as well as the surgical approach. Preoperative planning is mandatory. Post-operative
immobilization is a must. Similar principals should
be observed when conducting revision surgery though
it is much more difficult due to scarring and loss of
normal tissue planes. In view of the poor results after
a revision open reduction and since the revision
surgery
is technically demanding it is highly
recommended that open reduction for DDH be
conducted by well trained surgeons.
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Summary
We report on our early experiences with the Press Fit Condylar Rotating Platform (PFC-RP) total knee replacement
prosthesis at lJniversity
Medical Centre. This new prosthesis was introduced to Malaysia in 2001. It
combines the rotating
ology of Low Contact Stress (LCS) and the modularity of Press Fit Condylar
(PFC) system, We performed 18 knee replacements using cruciate retaining prosthesis without patellar resurfacing
in 10 patients and followed them up over a period of 16-month, A new operative strategy was developed to match
the flexion and extension gaps. The pre- and post-operative assessments were made according to
Knee Society Scores (AKSS). Post-operative pain relief, range of motion, knee score and functional score
promising early results. The average knee rating improved from 28 to 91 (range 75-94). Average functional
assessment improved from 26 to 82 (range 75-90), The radiographic assessments show correction of an average
pre-operative varus of 140 to post-opei'ative valgus of 50 (range 4-70), Early infection occlmed in two knees. Both
responded to aggressive debridement and antibiotics. Stiffness was encountered in one patient. There were no
spinouts of the insert We are satisfied that the implants are performing well at the one-year mark and will continue
monitor this cohort.

Key Words:

Rotating platform, Mobile bearing, Total knee replacement

Introduction

Contemporary total knee replacement (TKR) has
evolved over the past 30 years, Two types of knee
replacements: fixed bearing and rotating bearing TKR
are currently available. Both variants have had good
designs that have yielded good to satisfactory long-term
outcomes-'-'. The fixed bearing total knee designs are
widely used as compared to the less popular rotating
platform system, Rotating platform designs offer the
potential benefit of more congruent distribution of
contact stress, allowing dynamic medial pivot, and
correction of small degrees of mal-alignment between
the tibial and femoral components', Different designs
provide only rotation and translation. They can be gait
congruous, Recent reports of long-term success with
these implants have spurred more research and
development in this area'. The objective of mobile
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bearing designs is to reduce contact stresses at boneimplant interface which is a known determinant for
polyethylene wear and component loosening". Surfaces
are made to be highly conforming, creating a wide area
The unconstrained mobility of these
of contact
implants is desirable to reduce stresses and strains
across fixation interfaces "-9
The commonest implant used for TKR in our unit is the
PFC posterior cruciate retaining (PCR) design. It has
yielded good mid-term results over seven years. The
PFC Rotating Platform implant was introduced to
Malaysia as part of the modularity package offered by
the PFC-Sigma system. The model used to develop the
implant was the Low Contact Stress (LCS) total knee
system (DePuy Orthopaedics Inc. Warsaw, Ind. USA)
Design properties of PFC Sigma incorporated into the
PFC Sigma-RP knee system include its patello-fernoral
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both knees replaced at the same operative sitting and
two had unilateral replacements. The average followup period was 14 months (range 9-16).
Using the American Knee Society scoring system, the
average pre-operative knee score was 28 (range 8-38).
The average pre-operative functional score was 26
(range 5-45). The average pre-operative range of
motion was 3-1000 and the average duration of walking
was less than 10 minutes. The pre-operative varus
deformity ranged from 2-22" (average 14°).
Post-operatively, the average knee score improved to
91(range 86-94) and functional score improved to an
average of 82 (range 75-90). The average range of
motion in 16 knees was 0-110". Walking distance
improved to an average of one hour. The best result
was in the post-operative pain scores, which was
excellent for all the patients.

more than 90%1213 However. polyethylene wear and
osteolysis have also been reported to be significant
determinants of mid-term failure' '. Schai et apo reported
8% incidence of wear-related problems. Additional
concern that this design may not be equally durable in
younger active patients requires consideration.
Mobile bearing TKr\ offers the advantages of increased
conformity and greater mobility. Increased conformity
decreases contact stresses and in long-term, it reduces
polyethylene wear":". This theoretically translates into
improved function and reduced wear. Mobile bearing
TKR may therefore offer an attractive alternative to
fixed bearing design": The mobile bearing total knee
system with the longest survivorship available is the
Low Contact Stress (LCS) system, which has now been
in use for 25 years". The PFC Sigma Rotating Platform

Radiologically, all the patients had an average postoperative correction to 5° of valgus (range 4-7°). There
was no evidence of progressive radiolucent lines at the
bone-cement interfaces around the components,
osteolytic areas and signs of loosening of implants in
any patients. No knee had any obvious asymmetrical
wear of the tibial polyethylene though 18 months is too
early to show wear.

Complications
One patient developed superficial wound infection in
both knees. She underwent surgical debridement and
washout, and received a 6-week course of intravenous
antibiotic. Her latest knee scores were 92 and 94 for the
right and left knees respectively. The functional score
was 80 on both knees. The range of motion in both
knee joints was 0-115°. One patient had range of
motion of 0-60° and 0-80° for the right and left knees
respectively. This is probably due to his poor
compliance with post-operative rehabilitation program.
However, her pain score and walking distance had
improved considerably. At the last follow-up, the knee
scores were 87 and 91 for the right and left
respectively. Her functional score was 80 in both
knees.

Discussion
The most popular TKR design in use today is the total
condylar
fixed
bearing
metal-on-polyethylene
prosthesis. Long-term follow-up (l0-15 years) outcome
studies of this design have reported survival rate of
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Fig. 1: Pre-and post-operative radiographs
showing correction of varus deformity
into 10 valgus.

101

Early Results of Rotating Platform Total Knee Replacement

1.

Kim YH, Kook HK, Kim JS. Comparison of fixed-bearing
and mobile-bearing total knee arthroplasties. Clin Orthop.
2001; 392: 101-15.

2.

Ranawat CS, Flynn WF, Saddler S et al. Long-term results
of the total condylar arthroplasty. A 15-year survivorship
study. Clin Orthop. 1993; 286: 94-102.

3.

4.

5.

6.

7.

Rand JA, Ilstrup DM. Survivorship analysis of total knee
arthroplasty. Cumulative rates of survival of 9200 total
knee arthroplasties. J Bone Joint Surg. 1991. 73-A(3): 397409.
D'Ambrosia R. 25 years of design, evolution, experience
and cilinical success. Orthopedics. 2002; 25(Suppl 2).
Beuchel FF Sr, Beuchel FF Jr, Pappas MJ, D'Alessio ].
Twenty-year evaluation of meniscal bearing and rotating
platform knee replacements. Clin Orthop. 2001; 388: 4150.
Vertullo Cl, Easley ME, Scott WN, Insall IN. Mobile
bearing in primary total knee arthroplasty. J Am Acad
Orthop Surg. 2001; 9(6): 355-64.
Bartel DL, Bicknell VL, Wright TM. The effect of
comformity, thickness and material on stresses in ultrahigh molecular weight components for total joint
replacement. J Bone Joint Surg. 1986; 68-A(7): 1041-51.

8.

Bartel DL, Rawlinson JJ, Burstein AH et al. Stresses in
polyethylene components of contemporary total knee
replacements. Clin Orthop. 1995; 317: 76-82.

9.

Buechel FF, Pappas M]. Low Contact Stress knee
replacement system. Ten-year evaluation of meniscal
bearings. Orthop Clin North Am. 1989; 20(2): 147-77.

10. Ligier R, Ratib 0, Logean M, Girrard e. Osiris: a medical
image manipulation system. MD Comput. 1994; 11(4):
212-8.
11. Gmen TA, McNeice GM, Amstutz He. 'Modes of Failure'
of cemented stem-type femoral components: a
radiographic analysis of loosening. Clin Orthop. 1979;
141: 17-27.
12. Diduch DR, lnsall IN, Scott WN et al. Total knee
replacement in young active patients. Long-term followup and functional outcome. J Bone Joint Surg. 1997; 79A(4): 575-82.

Med J Malaysia Vol 60 Supplement C July 2005

13. Goldberg VM, Figgie MP, Figgie HE et al. Use of total
condylar prosthesis for treatment of osteoarthritis and
rheumatoid arthritis. Long-term results. J Bone Joint Surg.
1988; 70-A(6): 802-11.
14. Engh GA. Failure of the polyethylene bearing surface of
a total knee replacement within four years. A case report.
J Bone Joint Surg. 1988; 70-A(7): 1093-6.
15. Schai PB, Thornhill TS, Scott RD. Total knee arthroplasty
with the PFC system Results at a minimum of ten years
and survivorship analysis. J Bone Joint Surg. 1998; 80B(5): 850-8.
16. Sorrells RB. The rotating platform mobile-bearimg TKA.
Orthopaedics. 1996; 19(9): 793-6.
17. Rullkoetter PJ, Gabriel M. Colleran DP, Zalenski EB. The
relationship between Contact Stress and Area with
implications for TKR evaluation and design. In: ISTA, Oct
1-3, 1998; Marseille, France.
18. Kaper BP, Smith PN, Bourne RB et al. Mid-term results of
a mobile bearing total knee replacement. Clin Orthop.
1999; 367: 201-9.
19. Sorrells RB. The clinical history and development of the
low contact stress total knee arthroplasty, Orthoaedics.
2002; 25(Suppl 2): S207-12.
20. Laskin RS, O'Flynn HM. Total knee replacement with
posterior cruciate ligament retention in rheumatoid
arthritis. Problems and complications. Clin Orthop. 1997;
345: 24-8.
21. Maloney WJ, Schurman D]. The effects of implant design
on range of motion aftetotal knee arthroplasty. Total
condylar versus posterior stabilized total condylardesigns.
Clin Orthop. 1992; 278: 147-52.
22. Me Auley JP, Harrer MF, Ammeen D, Engh GA. Outcome
of knee arthroplasty in patients with poor pre-operative
range of motion. Clin Orthop. 2002; 404: 203-7.
23. Bert JM. Dislocation/subluxation of meniscal bearing
elements after New Jersey Low Contact Stress total knee
arthroplasty. Clin Orthop. 1990; 254: 211-5.

103

ORIGINAL ARTICLE

Reconstruction of the Heel Defect with In-step Island
Flap. A Report of Four Cases
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Summary
Soft tissue loss of the heel is difficult to treat as it may cause significant morbidity particularly recurrent ulceration
and subsequent chronic osteomyelitis, Reconstruction of such defect with local flap can provide good result. We
report our experience in treating four patients with heel defect using the in-step island Hap. The Hap, which is
based on the medial plantar neurovascular pedicle, provides a sensate durable tissue required for vveight-bearing
and normal gait.

Key Words:
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Introduction

Treatment of heel ll1Jury associated with loss of heel
pad presents a difficult challenge for orthopaedic and
plastic surgeons. Reconstruction with an anatomically
and functionally unmatched skin and soft tissue may
cause a poorly healed wound with unstable scar
leading to recurrent ulceration or non-healing ulcer and
its potential consequences: chronic osteomyelitis of the
calcaneum and secondary amputation. Reconstructive
options include free flap', cross leg/foot flap", local
pedicle flap3, rotational flap' and skin grafting'.
However, no single method can consistently give good
results. Superior results can be expected with the use
of a sensate local flap that poses functional and
anatomic similarity provided its blood supply is intact
and the defect is not too large; h".
The instep area of the sole between the heel and
metatarsal heads is covered by skin similar to the skin
of the heel. It is supplied by the medial plantar artery
and the artery rarely forms the metatarsal arterial arch.
Its venous drainage is provided by the venae
comitantes to the medial plantar artery. Its location in
the non-weight bearing area of the foot and its pattern
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of blood supply render the instep skin as a dispensable
donor site. Shanahan and Gingrass (1979) were the first
to use the instep skin for reconstructive purposey.
Cadaveric dissection studies demonstrate the feasibility
of using skin of the instep as an axial pattern flap based
on the medial plantar artery pedicle'>". The medial
plantar island fasciocutaneous flap was described by
Harrison and Morgan in 1981 and this axial flap was
later known as the instep island flap. The instep skin is
innervated by the cutaneous branches of the medial
plantar nerve which can be separated by performing a
limited intra-neural dissection from the medial plantar
nerve fasciculi': It is therefore possible to create a true
fasciocutaneous neurovascular island flap. Since 1999,
we have used this flap as the preferred reconstruction
option for heel defects closure. We report herein our
experience with instep island flaps in four cases.

Case Report 1

MNT, a 29 year-old man was involved in a traffic
accident. He sustained degloving injury of the left heel
with associated avulsion fracture of the tendoachilles
insertion. Following the initial debridement, the avulsed
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fracture fragment was fixed with a lag screw and the
heel wound was closed by primary suturing. The heel
nap became gangrenous and infected needing multiple
creeping debridement and removal of screw. The
wound was allowed to granulate by regular daily
dressing (Figure 1a). An instep island nap measured
10X7cm was performed to cover the heel wound and the
donor site was covered with split skin graft (Figure Ib),

once the flap had taken well at approximately 6 weeks
after the operation. At one year follow-up, the grafted
skin over the instep region showed hyperkeratotic
changes. However, he was able to walk with normal gait
and the sensation of the flap was unaltered as compared
with the tests preformed pre-operatively.

Case Report 3
Six months post-trauma, he was allowed to weight bear
fully after the flap was stable enough to be fitted with a
foot orthosis to compensate for bone loss over the heel.
At twelve months post-operatively, he was able to wear
shoe supplemented with an insole. He had an antalgic
gait. The grafted skin over the instep area became
hyperkeratotic. Sensory evaluation of the recipient area
by using the monofilament test and two-point
discrimination showed there was unchanged sensory
perception as compared to the pre-operative testing.

AiVIN, a 28 year-old man was involved in a road traffic

accident and sustained degloving injury of the right heel.
Following the initial debridement, the wound was closed
primarily. Subsequently the degloved skin of the heel
became gangrenous needing a second-look debridement
and an instep island
measuring 5 x 9cm was
performed (Figure
He was allowed to fully weight
bear at 8 weeks post-operatively.At one year after the
operation the patient was able to walk with a normal gait
and sensory evaluation of the nap revealed a normal
sensate skin.

Case Report 2

AAA, a 42 year-old diabetic woman presented with an
abscess over the heel of the right foot. Radiographs of
the right foot showed no osteomyelitic changes. An
incision and drainage was performed and daily wound
dressing was continued until a healthy looking
granulating wound was obtained. Pre-operative sensory
evaluation by using the monofilament test and two-point
discrimination tests was performed. An instep island flap
measuring 7 x 7cm was done to cover the heel wound
(Figure 2a) and the flap healed well (Figure Zb),
However, healing of the donor skin graft site was
delayed to 3 weeks. Partial weight bearing was started

Case Report 4

Fig. 1: Pre-operative and 2 months postoperative (Case 1).

Fig. 2: Pre-operative and one week postoperative (Case 2).
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a 7 year-old boy sustained a degloving injury of the
right heel. The heel flap was grossly dusky indicating
severe ischemia. A heel defect measuring 4 x 7cm
exposing the calceneum was obtained at the conclusion
of the initial debridement. This was primarily covered by
using an instep island nap (Figure 4). The flap healed
well and he was allowed to start weight bearing at 4
weeks post-operatively. At 3 months post operation, he
was able to walk with a normal gait.
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Fig. 3: Pre-operative and 1

Fig. 4: Pre-operative and intra-operative (Case 4).

month post-operative
(Case 3).
Discussion
The skin and subcutaneous tissue of the sole of the foot
represent specialised tissues with protective sensation to
adapt and withstand weight bearing function. Its
glaborus epidermis has a thickened stratum corneum.
The subcutaneous layer is made of fibrous septae
emanated from the dermis and anchored onto the
periosteum of the calcaneum and plantar aponeurosis.
The septae enclose fatty tissue in a well arranged
columnar pattern of subcutaneous tissue which functions
as shock absorber.
Abnormal gait, recurrent ulceration, calcaneal
osteomyelitis and secondary amputation are the
potential long-term consequences of reconstruction of a
heel defect with anatomically and functionally
unmatched tissue without protective sensation lL.
Reconstruction options include distant free flap and/or
split skin graft, local rotational or cross-leg/foot flap and
local pedicle flap.
A distant free flap and/or split skin graft placed on a
granulating wound may fail to provide a durable tissue
cover with protective sensation. The skin grafted
muscles are prone to form extensive tissue fibrosis and
tend to ulcerate after a period of weight bearing and
improper care'. Latissimus dorsi flap is typically too
bulky and it may require multiple refashioning
procedures to achieve the desired size and shape of the
reconstructed heel. Although pressure sensation is
possible after both latissimus dorsi flap and radial
forearm free flap, recovery of light touch, temperature
and two-point discrimination are unlikely to occur. Free
muscle transfer with split skin grafting may bring in deep
sensation recovery which provides sufficient surface
durability for weight bearing function'. However, most
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patients with distant free flap have tendency to aV~id
weight bearing on a resurfaced heel" The use of a
distant free flap is viable option when the instep area is
also injured or the size of the defect is large.
The ideal reconstructive cover for heel defect should
provide a reliable durable sensitive tissue with minimal
morbidity through a single operative procedure". The
instep island flap fulfils all the criteria mentioned. It
provides a durable and sensitive tissue replacement
without violating the other distant part of the extremity
or body. It is a single operative procedure without the
necessity for microsurgical neurovascular anastomosis
and the immediate outcome of the flap is more
predictablev'<".
In our series, all the four flaps survived without any need
for re-exploration and the patients were subsequently
discharged two to three weeks after the surgery. Weight
bearing was purposely delayed in the first case due to
concomitant fracture. The other three patients began
their weight bearing ambulation at approximately four to
six weeks after surgery and full weight bearing was
allowed after 12 weeks. At the final follow-up, three out
of our four patients were able to ambulate normally
except the first case. The one patient needed an insole
to accommodate partial loss of weight-bearing portion of
the calcaneum. There were no gross sensory deficits at
one year follow-up. None of the patients developed
ulcer over the instep flap region. We believe that
protective sensation against excessive pressure is
sufficient to avoid pressure-induced ulceration. There
was no major complication. Delayed healing of the
donor skin graft site occurred in the diabetic patient
(Case 2). Hyperkeratotic grafted skin over the instep
rezion
occurred in two cases. However, none of these
b
minor complications affected the patient's gait.
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Conclusion
The instep island flap, which is a fasciocutaneous
neurovascular pedicle flap, is an ideal reconstructive

option for the heel defect. It provides durable soft tissue
cover with adequate protective sensation and ability to
withstand weight bearing pressure.
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Severe Open Fracture of the Tibia Associated With
Massive Soft Tissue Loss: Limb Salvage Revisited
A A Shamsuddin, MS (Orth), K Mujait, MS (Orth)
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Summary
The choice between Hmb salvage and primary amputation in a severely injured limb is at time difficult. A case of
severe Gustilo type-IIIB open fracture of the tibia with massive soft tissue loss is presented to highlight the
immediate and definitive treatment undertaken to preserve the limb

Key Words:

Limb salvage, primary amputation, severe open fracture

Introduction

Severe open fractures of the tibia present a major
therapeutic challenge as regard to whether to attempt
at reconstruction at all cost with the available
technologies or to primarily amputate the injured leg.
Scepticism concerning prolonged recovery time and
long-term disability associated with limb salvage
remains a major issue. Recent experiences appear to
advocate limb salvage surgelY as its outcomes are
equivalent to amputation 1 2. o. The case reported herein
highlights our experience in dealing with such case.

Case Report

A 39 year-old man was admitted with hypotension,
deformed right thigh and large wound over the right
leg exposing the tibia. He arrived in the Accident and
Emergency Department about forty minutes following a
road traffic accident. After resuscitation with crystalloid
and packed red blood cells, his vital signs stabilized.
Examination revealed he had ipsilateral closed fracture
of the right femur and severe open fracture of the tibia
with complete loss of soft tissue cover of the
anteromedial aspect of the leg extending from the tibial
tuberosity to the supramalleolar level. Bone fragments
of the tibia were exposed with significant periosteal
stripping and muscles of the anterior compartment
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of the tibia

were dusky. Both the posterior and dorsalis pedis
pulses were not palpable and capillary filling of the
toes was delayed. However he was able to move his
toes and pin prick sensation over the plantar aspect of
the foot was intact.
Plain radiographs showed Winquist-Hansen type-III
and -IV comminuted fracture of the right femoral shaft
and tibia fibula respectively. A diagnosis of Gustilo
type-III open tibial fibula fracture was made. However,
the distinction between a Gustilo type-IIIB and -IIIC
was difficult needing a proper examination at
exploration under anaesthesia.
The patient was taken to the operating room where a
general anaesthetic was administrated. Broad spectrum
antibiotic was administrated at induction. The leg was
thoroughly cleaned and the wound copiously lavaged
with saline prior to a proper debridement. The
posterior tibial vessels and nerve were found to be
intact. At the conclusion of debridement, external
fixator was applied to stabilise the fracture and a
calcaneal pin inserted for preliminary traction of
femoral fracture (Figure 1).
The limb vascularity gradually improved and two days
after the initial surgical procedure the patient was
returned to the operating room for wound inspection

Med J Malaysia Vol 60 Supplement C July 2005

Severe Open Fracture

of the Tibia Associated With Massive Soft Tissue Loss: Limb Salvage Revisited

and second look debridement. A medial gastrocnemius
flap was performed to cover the exposed proximal
tibia. Split thickness skin grafting was used to close the
leg wound and the femur was stabilised with an
unreamed interlocking nail. Bacause two draining
sinuses developed at the distal third of the leg and the
distal Schantz pin was loose, the external fixator was
removed and the leg was externally immobilised with
thermoplastic splint.
The draining sinuses persisted despite antibiotic
therapy needing debridement in the form of excision of
sinus tracts and bone curettage. Follow up at 22
months post-trauma showed the soft tissue had fully
healed with the knee resumed full flexion in the
presence of 15° extension lag. The right ankle was stiff
and the leg was short by 2cm. Radiographs showed 20"
valgus malunion of the tibia (Figures 2). The patient
was able to stand unaided but needed a stick to walk.
Nevertheless, he was very pleased at having retained
his own leg.

Discussion

Open tibial fractures with massive soft tissue loss
present a real challenge in deciding on whether to
salvage the limb or to perform primary amputation.
The salvage procedures have varied from traditional
approach of debridement, external fixation and delayed
soft tissue closure to aggressive 'fix and flap' protocol
consisting of radical debridement, internal fixation and
immediate or early soft tissue cover with muscle flap
within the first five days'.

Fig. 1: The final wound after debridement.
Inset- Pre-operative radiograph.
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The traditional approach, although generally preferred,
means multiple surgelY or procedures, longer hospital
stay, higher cost, and slower rehabilitation related to
delayed weight bearing and ability to regain
employment. Although aggressive management
protocol had yielded 95% salvage rate, the overall longterm functional results were less satisfactory when
compared to primary amputatiorr'".
\Vhen considering salvage procedures over primary
amputation, one must consider 5-14% risk of secondary
amputation following failed salvage procedure or
refractory infection. Primary amputation on the other
hand offers a short cut Single procedure that provides
the patient with a functional stump for early
rehabilitation and weight bearing using prosthesis. This
choice is sometimes inevitable especially in the face of
associated neuro-vascular injuries or in a polytrauma
patient.
For an objective assessment of a severely traumatised
limb, the mangled extremity severity score (MESS) of
seven or more was found to be highly sensitive and
specific with a predictive value of 1000/b for amputation".
In reality however, not many patients would consent for
amputation despite being clearly indicated. The choice
is perceived as an easy way out or reflects inadequacy
of the attending surgeon. Patients therefore naturally
may opt for a second opinion in other centers where
they eventually end up with delayed amputation after
failed salvage procedures that are usually costly and
time consuming. Probably patients are relatively more
receptive to an amputation after self-assurance that all
possible measures were already explored in order to
save the limb.

Fig. 2: left - The leg after healing. Right Radiological malunion at 22 months.
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In the case reported herein, although the initial
assessment would give a MESS value of 7, attempt for
limb salvage was opted primarily because there was
neither associated life-threatening injury nor sensory
loss over the plantar aspect of the foot. If primary
amputation was chosen it would require an above the
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G H Tan, MS (Orth), K K Tan, MS (Orth), M Sabarul Afian, MS (Orth), W F Hew, M Med (Radiol)*, A
R Mohamad, MS (Orth)
Department of Orthopaedic & Traumatology, Faculty of Medicine, "Department of Radiology, Faculty of Medicine, Universiti
Kebangsaan Malaysia, jalan Yaakob Latiff Bandar Tun Razak, Cheras, Kuala Lumpur, Malaysia

Summary
We report a case of upper cervical instability associated with Down syndrome to highlight its
to inflict cord compression and the rationale for surgical decompression and extended short
fusion.
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Introduction

Case Report

Down syndrome is the most common human
chromosomal abnormality occurring in 1: 600 livebirths. Its well-known association with cardiac
abnormalities and leukemia often misled clinicians to
overlook other much more symptomatic and potentially
life-threatening lesions particularly in the spine. The
problem of instability of the upper cervical spine in
Down syndrome caught the public attention when
Special Olympics promulgated new rules requiring all
athletes with Down syndrome to have flexionextension lateral radiograph of the cervical spine before
participation. Individuals demonstrating an atlanto-dens
interval (ADI) greater than 5 mm were barred from
participating in activities such as tumbling, gymnastics,
diving, butterfly stroke swimming, high jumping and
wrestling because of potential cervical spinal cord
injury. Although it has been reported elsewhere, we
report our first symptomatic case with progression of
neurology. The outcome after decompression and
fusion was favourable.

A 7-year-old Chinese girl, with Down syndrome was
brought to the HUKM orthopaedics clinic with a 10month history of progressive inability to walk after an
episode of fall prior to the presentation. Immediately
after the fall, she progressively walked less and finally
preferred to be confined in bed. She also developed
bowel and urinary incontinence. Her parents noted that
her problem started 10 months earlier when she began
with tilting of her head. They did not take her for any
medical attention as they thought it was insignificant.
She bad history of being operated in 1999 and 2000 for
tetralogy of Fallot and left cerebrovascular insufficiency
with right hemiparesis in 1999.
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Clinical examination during the initial admission
showed she had MRC grade 3/5 motor power for the
upper limb and grade 4/5 for the lower limb. The
presence of Babinski's up going sign and a positive
scapulohumeral reflex (Shimuzu's sign) indicated
cervical myelopathy proximal to the C4 level:. Magnetic
Resonance Imaging (MRI) of the cervical spine showed
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subluxation of C1-C2 and focal hypointense area on T1weighted and hyperintense on T2-weighted images
indicating myelomalacic changes of chronic cord
compression (Figures 1).
A short segment C1-C2 spinal fusion was performed to
arrest the instability and preserve the neurological
status. Post-operatively she recovered well for the first
month when she was able to sit and walk,
Unfortunately she had another fall in the bathroom and
was unable to walk as her neurological deficits
worsened. A revision surgery consisting of
decompressive laminectomy of the C1, enlargement of
the foramen magnum and extended occipito-C3 fusion
WZlS performed One year after revision surgery the
lower limb motor power improved to MRC grade
and she regained ability to walk with support.

Discussion
Atlantoaxial instability in Down syndrome has been
reported since 1961. Its overall incidence has been
reported to occur between 9(% and 22(%. Symptomatic
atlanto-axial instability was noted to occur in
of
236 individuals with Down syandrorne'. The
importance of the entity has caught a global attention
when the Special Olympics Committee amended a
compulsory ruling on the necessity for athletes with

Fig. 1: n-Weighted image of sagittal view
showing focal hypeintense area of the
cord at (1-(2 subluxeted level.
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Down syndrome to have lateral radiograph of the
cervical spine as a qualifying prerequisite
Upper cervical instability in Down syndrome is
attributed to ligamentous hyperlaxity due to defect in
collagen synthesis. Some authors have suggested other
focal congenital anomalies which include persistent
synchondrosis of C2, spina bifid a of the C1, os
odontoideum and ossiculum terminate'. \)7e did not
find such 10CZll anomalies in our patient. Atlantoaxial
instability associated with Down syndrome could have
a progressive natural history. Its early rnanifestions:
gait abnormality, easy fatigability, tetra paresis and
hyper-reflexia are features of pyramidal tract
compression. Local neck manifestations include head
tilt, torticollis, neck pain and limited neck mobility. Our
patient did show early signs of atlantoaxial instability
with tilting head for 10 months prior to the fall.
However, it was sadly ignored. There have been
suggestions for implementation of screening for upper
cervical instability in individuals with Down syndrome.
However, some authors have found that the
reproducibility of radiographic screening is poor and
have unproven value'. It is therefore critical to
recognise those who develop symptomatic cord
compression or local neck symptoms. Educating the
parents about local symptoms and early signs of
myelopathy is extremely important.
We feel that prompt management of children with
sudden onset or recent progression of neurological
symptoms should begin with confirmation of cord
compromise by imaging study preferably MRI. This is
ideally followed by decompression and occipitocervical fusion of occipito-C3 level. Fusion from the
occiput is suggested because the incidence of
occipitoatlantal instability has been reported to be as
high as 60%1. This has also been supported by the fact
that Down syndrome is a systemic disorder and
individuals with Down syndrome who undergo a short
cervical fusion are at higher risk to develop instability
above the level of fusion such as occipito-Cl after C1C2 fusion. The role of decompressive surgelY on a
myelomalacic cord remains controversial. Myelomalacia
of the cord as seen on MRI has been associated with
chronic compression and bad prognostic predictor.
However, in our patient, even with myelomalacic cord,
decompression has resulted in recovery of neurological
function. This improvement is probably due to the
inherent ability of a pediatric spinal cord to regenerate.
Other authors have also reported similar neurological
improvement after late decompression in children".
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Conclusion
Awareness of upper cervical instability involving
atlanto-axial and occipito-atlantal articulations as
clinical entities among individuals with Down
syndrome is important. Early recognition of

symptomatic upper cervical instability and stabilisation
in the form of extended short segment fusion will
prevent progression of neurological complication.
Children with late presentation are expected to have
significant functional recovery after decompression

1.

Treclwell SJ, Nweman DE. Lockicth G. Instability of the
upper cervical spine in Down syndrome. J Pediatr
Orthop. 1990; 10: 602-6.

3.

Karol LA, Sheffield EG, Crawford K et al. Reproducibility
in measurement of atlanto-occipital instability in children
with Down syndrome. Spine. 1996; 21: 2463-8.

2.

Tredwell SJ, Scola FH, Perry CD et al. Atlanta-axial
instability in children with Down syndrome. Pediatr
Radiol. 1981; 10: 129-32.

4.

Razif M, Lim HH. Delayed decompression of chronic C1C2 subluxation in apediatric patient with tetraplegia. Is
recovery possible? Med J Malaysia. 2001; 56CSuppl.C): 769.

Med J Malaysia Vol 60 Supplement C July 2005

113

Traumatic Hip Dislocation in Late Pregnancy: A Case
Report
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Summary
Hip dislocation in pregnancy is an uncommon lnJury. We report a case of traumatic hip dislocation in the third
trimester of pregnancy to highlight potential problems associated \yith its treatment. The rationale for choosing the
preferred treatment options is discussed.
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Introduction
Traumatic hip dislocation in pregnancy is uncommon,
However, pregnant women are at higher risk to
dislocate their hips following motor vehicle accident.
This is probably related to the fact that pregnant
women often preferred to be seated without restraint
by the seat-belt. In the third trimester of pregnancy, the
joints are intrinsically lax owing to physiological
change caused by the presence of polypeptide
hormones particularly relaxin, This has an important
bearing when considering limb traction as part of the
treatment of such injury,

Case Report
A 28 year-old woman at 34-week of gestation was a
front-seat car passenger involved in a motor vehicle
accident. She was brought in to the accident and
emergency department where with severe pain in the
abdomen and the left hip, Examination revealed that the
left lower limb was shortened with the hip flexed,
internally rotated and adducted, The range of motion of
the left hip was grossly restricted by severe tenderness
even on slightest attempt to move it. There was no
neurovascular deficit. The abdomen was grossly tender
to enable clinical assessment of the foetal heart sound,
An urgent cardiotocography revealed that the viabit"
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foetus was in distress, Radiographs confirmed a posterior
dislocation of the left hip (Figure I). She was taken
straight way to the operating theatre for an emergency
Caesarean section under general anaesthesia, Closed
reduction of the dislocated left hip using the Allis
reduction manoeuvre was then carried out Intraoperative assessment of the stability of the reduced hip
revealed the hip was unstable when tested at 80° flexion
and 15° adduction, However, on table radiograph of the
hip showed a concentric reduction (Figure 2), The
injured left lower limb was rested on Thomas Splint
without traction, Post-operative CT-scans of the hip
showed a 4mm avulsion fracture fragment of the
ligamentum teres arising from its femoral head
attachment and a small posterior acetabular lip fragment
of less than a quarter of the posterior articular arch
(Figure 2),
The affected lower limb was rested on the Thomas
splint for two weeks and she was commenced on low
molecular weight heparin for thromboembolic
prophylaxis. She was taught to ambulate on nonweight bearing mobilisation method prior to her
discharge, Follow-up at sixth month revealed that the
left hip was stable and painless, At 2 years post-trauma,
radiographs of the left hip showed no evidence of
femoral head osteonecrosis, She was asymptomatic
and has resumed normal activities including horseriding without any difficulty,
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Fig. 2: LPost-reduction radiograph and CT-scan of the hip showing a concentric reduction of the
hip and good reduction of head and acetabular fracture fragments
pregnancy are mostly subclinical or mild such as carpal
tunnel syndrome and non-specific low back pain. An
entity known as intra-partum or post-partum diastasis
of symphysis pubis is probably related to ligamentous
laxity secondary to the surge of relaxin secretion in the
late trimester of pregnancy and forceful per vaginal
delivery of big baby.

Fig. 1: Right hip lateral radiograph showing a
posterior
hip dislocation
with
associated posterior acetabular rim
fracture. Note also the fetal head on
the right.

Discussion
There are many physiological and hormonal changes in
pregnancy. In general, the ligaments are lax due to the
effect of polypeptide hormones particularly relaxin.
The relationship between relaxin and congenital
dislocation of the hips or dislocatable hip in neonates
was postulated as the possible cause. Musculoskeletal
effects of hormonal changes affecting the mother in late
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Although hip dislocations are uncommon in pregnant
women, high energy trauma in late pregnancy with
impact delivered to the hip positioned in certain at risk
postures may cause acute dislocation of the hip. The
role of ligamentous laxity remains uncertain as
illustrated in this case. The presence of associated
fractures: posterior acetabular rim and avulsion fracture
of the femoral attachment of the ligamentous teres
femoris, indicate a high energy trauma. Joint
hyperlaxity typically represents a low velocity injury
and manifests as simple dislocation without associated
fractures. However, the presence of joint hyperlaxity
may have significant impact on choosing the best
treatment option particularly when considering
application of traction during healing phase
The treatment of hip dislocation in pregnancy following
a major trauma needs a careful and balanced decision
pertaining to both the mother and the foetus. It
involves a multi-disciplinary team with prompt
cooperation between the specialities. Considering the
pros and cons in choosing the options of treatment is
an exercise to ensure both the mother and the foetus
remain safe without inflicting unwanted consequence
of the injury. Timing of reduction and type and
duration of imrnobilisation require a balanced
judgement as regard to the risk of venous
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thromboembolism and osteonecrosis. Pelvic surgery in
pregnancy or trauma setting is a known associated risk
factor and the use of prophylactic anti-thrombotic agent
is considered as a prudent course of action 1,2.
Prolonged post-operative immobilisation may further
increase the risk of thromboembolism. Lower limb

1.

Danilenko-Dixon DR, Heit JA, Silverstein MD et al. Risk
factors for deep vein thrombosis and pulmonary
embolism during pregnancy or post-partum: a population
based case-control study. Am J Obstet Gynaecol. 2001;
184: 104-10.

2.

Kierkegaard A. Incidence and diagnosis of deep vein
thrombosis associated with pregnancy. Acta Obstet
Gynaecol Scand. 1983; 62: 239-43.
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traction is not indicated as the ligaments around the hip
are lax and it may further distract the fracture
fragments. In a stable post-reduction hip, limb traction
is not necessary and early mobilisation may be useful
to reduce thromboembolism',

3.

Schlickewei W, Elsasser B, Mullaji AB, Kuner EH. Hip
dislocation treated without traction or mobilisation after
reduction. Injury. 1993; 24: 27.
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Introduction
Multiple dislocations of joints in a thumb are
uncommon. A Medline literature search did reveal a
few single case reports-'>'. Only Moore et al. (1978)
and Ibrahim and Noor Ghani (1993) have previously
reported a double CMC and MCP joints dislocations. All
previous reported cases occurred in adults. However,
there was no reported case of such injury in a child.

Case Report
An 8 year-old girl presented to the emergency
department with a painful deformed right thumb after
her sibling accidentally stepped on her hand. An initial
attempt to reduce the dislocations under sedation
and image intensifier guidance was failed. The child
was immediately posted for closed reduction under
general anaesthesia which was eventually unsuccessful.
An open reduction through a dorsal incision was
performed. The anterior capsule was pierced by the
metacarpal head which was trapped between the thenar
muscles but it was easily reduced after adequate release
was done. We decided not to put any form of fixation
since both the MCP and CMC joints were found to be
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stable after reduction as checked under fluoroscopy. A
thermoplastic splint with the thumb placed in extension
was applied. Eleven months after the injury she
recovered with full range of thumb motion and function
without any evidence of instability at either of the two
joints.

Discussion
The key problem in the treatment of double dislocation
of the thumb is to obtain a stable reduction of the
metacarpophalangeal joint. Closed reduction can be
difficult owing to interposition of any of these tissues:
dorsal capsule, collateral ligament, flexor pollicis or
extensor tendon, and volar plate. Soft tissue interposition
necessitated open reduction such as in our case. Many
techniques of stabilization have been described. Thumb
spica cast or K-wiring was advocated along with
capsular and ligamentous repair. A minimum period of
6-week of immobilisation was recommended. We did
not insert any K-wire fixation as the reduction was stable
after the capsule was repaired. All authors of previous
series have reported good to excellent results after one
year follow-up.
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fig. 1: Post-injury radiograph of the affected
hand showing the injured thumb.
This case illustrates that open reduction of these
dislocations with capsular repair \V8S adequate in

1.

Drosos GL
H, Tsioros K. 'Floating Thumb
Metacarpal' or complete dislocation of the thumb
metacarpal. A report of a case and review of literature.
Injury 2003; 34(1):4.

2.

Dutton RO, Meals RA. Complex dislocation of the Thumb
metacarpo-phalangeal joint. Clin Orthop. 1982; 164: 1604.

3.
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Wee .ITK. Chandra D. Satku K. Simultaneous dislocation
of the interphalangeal and carpometacarpal joints of the
thumb: A case report. .I Hand Surg. 1988;13-B: 224.

fig. 2: Post-reduction radiograph.

children. Good results could be expected as children
have excellent healing capacity.

4.

Levy 1M. Liberty S. Simultaneous dislocation of the
interphalangeal and metacarpophalangeal joints of the
thumb: A case report. J Hand Surg. 1979; 4A: 489.

5.

Moore R. Webb CA, Thompson RC. A complete
dislocation of the thumb meta-carpal. J Hand Surg. 1978;
3: 547.

6.

Ibrahim S, Noor Ghani MA. Simultaneous dislocations of
the carpo-metacarpal and metacarpo-phalangeal joints of
the thumb. Injury. 1993: 24(5); 343-4.
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Summary

The use of 'spare part' tissue from an amputated segment to cover a stump \vith soft tissue deflciency is a viable
option for augmenting tbe shape of the stump and preserving functional length of the stump without additional
donor morbidity, The pJOcedure requires no microsurgical skill if the tissues are used as pedicle fillet flaps transfer,
This concept of fillet flap makes the amputation distal to an unfavourable definitive amputation site such as in
congenital constriction band possible. \Ve report herein a case of amputation distal to constriction ring to illustrate
the application of fillet flap in reconstruction surgery.
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Introduction

The aim of amputation is to obtain a stable functional
stump. A functional below-the knee-stump requires a
minimum tibial bone length of 12cm below the joint
line for levering the prosthesis and minimizing the
energy expenditure of the amputee. Length
preservation and wound closure may present as
difficult decision making in below-the knee-amputation
surgery for severe congenital constriction band in the
proximal tibia. We report a case of a young man with
useless elephantiasis-like leg due to neglected proximal
congenital constriction band of the leg. The
gastrocnemius and soleus muscles were filleted from
amputated segment and used as pedicle flap to cover
the stump.

Case Report

A 24 year-old man with congenital constriction band at
the proximal part of the right leg which was surgically
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released 6 months earlier, requested for amputation
after enduring progressive swelling of the leg distal to
the constriction associated with difficulty in walking
owing to heaviness of the affected leg and problem of
inability to use normal attires. The entire leg distal to
constriction band at Scm below the knee was grossly
swollen and deformed resembling an elephantiasis leg
(Figure 1). Angiogram of the leg showed a good distal
run-off of both the tibia and peroneal arteries. A
decision to perform below-the knee-amputation was
made.

Surgical Procedure - With the patient in supine
position and the leg under exsanguinating tourniquet,
the tibia bone was approached through an
anterornedial skin incision and subperiosteal dissection.
The tibial was cut at a level 12cm from the medial joint
line. The fibula was approached through the same
direction with caution to preserve the anterior tibia
vessels and cut 2cm proximal to the tibial cut level. The
fascia and atrophied muscles of the posterior
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compartment i.e. the gastrocnemius and soleus, were
filleted from their skeletal support and oedematous
skin and subcutaneous tissue (Figure 2a). The viable
fillet tissue was used to cover the exposed bone of the
stump. Split thickness skin graft was harvested from the
amputated segment and used to cover the muscles. The
procedure produced an acceptable rounded end of the
stump (Figure 2b),
The stump healed well after two weeks and following
meticulous stump moulding, he was allowed to use a
below-the knee total contact socket prosthesis after the
third week of operation. At the end of two months after
the procedure, he regained his community ambulatory
status (Figure Ib).

Discussion
Congenital constriction band is the commonest cause of
terminal congenital malformation of the lower limb. Its
severity varies but circulatory compromise can occur at
birth or later in life if the band does not accommodate
limb swelling or growth like in this case. Amputation
may be indicated for a severely circulatory
compromised leg but in this case, it was performed for

condition
with
Fig. 1: Pre-operative
constriction band Scm from knee joint
line and distal oedematous skin {1 a}
Patient walks using below-the knee
prosthesis with total contact socket

{1 b}.
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a functionally unacceptable limb following failure of
release procedure. The patient's psychosocial function
was compromised by difficulty in walking and inability
to use normal attires.
The aim of the amputation was to produce a strong and
dynamic stump that would function as motor sensory
end-organ'. The optimum stump length for below the
knee prosthesis is between 12 and 17cm as measured
from the medial joint line. When the stump is less than
5cm, the function will be severely compromised and
either knee disarticulation or above the knee
amputation is a better option". In this patient, the
constriction was at 5cm from the knee joint line anel
primary closure of the stump is not possible. We
decided to utilise the remnant of the gastrocnemius and
soleus muscles from the amputated segment as a
pedicle rotational flap to cover the bone stump. This
was successfully clone by filleting the muscles from the
bone and oeclematous skin. The tibia bone was cut at
the level of 12cm from the knee joint and wrapped with
the muscles. Closure was done with split thickness skin

Fig. 2: Tibial cut 12cm below the joint line
with muscle flap after being fillet {2a}.
Muscle flap
wrapping the tibia
{2b}.Final result with 12cm stump and
healed SSG covering muscle flap
(Figure 2c).
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Fillet Flap

graft harvested from the amputated limb. The use of
split thickness skin graft was a known method to cover
the stump in traumatic amputation'. The patella tendon
and tibia Hare had the original skin cover which is
strong and stable enough for supporting load in total
contact socket of the below knee prosthesis.
By definition fillet Haps are axial pattern Haps harvested
from amputated, discarded of non-functioning or nonsalvageable parts of the body that can function as a
composite tissue transfer using either as pedicle Haps or
microvascular free naps. Parts of tissue from amputated
part can be used as the 'spare part' for reconstruction
using fillet Hap concept'.
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Wound closure using free latissimus dorsi Hap is an
alternative but this time consuming procedure leaves a
donor site defect and requires microsurgical skill.
Lengthening of the stump using Illizarov technique is
another option but longer time is needed to achieve the
required stump length at the expense of early
rehabilitation.
In conclusion, the use of fillet Hap is a useful technique
for coverage and preservation of the length of the
amputation stump in unfavourable circumstances.
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