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injury can occur. Injuries to the lumbar spine have
received only a small amount of attention compared with
other athletic injuries. This can be explained by a number
of reasons. Spinal fractures are relatively uncommon in
sport participation

compared with other types of injuries; most injuries to
the lumbar spine are relatively minor and fit into the
category of soft tissue injuries. Full description of
classification and treatment of spinal injuries are
described.

WA W

When and why an implant should be revised
and philosophy of modular fmoral rvision with
taper stem

Dr P Cherubino, Dr L Murena, Dr M F Surace
Italy

Because of the increasing incidence of primary THA
and its consequent failures hip revision surgery has
become a major concern.

Causes of revision can be divided in aseptic and septic.

Among the aseptic causes loosening as a consequence of were
disease, implant instability, periprosthetic fractures,
malposition, subsidence, prosthetic mechanical failure must
be remembered. Clinical evaluation, by means of accurate
anamnesis and physical examination, associated with
investigations as  haematological  studies,  routine
roentgenography, isotope studies and, eventually in selected
cases, aspiration are mandatory. Prior hip infection or
multiple hip operations in the past medical and surgical
history, diabetes and immunodeficiency disorders, systemic
symptoms as fever and night sweat are suggestive of septic
loosening if associated with constant pain. Severe and
inconstant pain improved by rest is generally related to aseptic
loosening. Groin or buttock pain is usually reported by
patients affected by acetabular pathology. Thigh pain is often
related to femoral component pathology. Pain over great
trochanter can be due to trochanteric bursitis, iliotibial band
tendonitis, nonunion of trochanteric osteotomy. Serial x-rays
are the most accurate method of determining component
stability. They should be inspected for bone remodelling,
radiolucencies, change in component position, osteolysis and
soft tissues abnormalities. Serial plain radiography is the most
effective method of detecting loosening and bone scanning is
useful only when radiography is inconclusive.
The decision for revision surgery must be based upon age
and activity level of the patient. It must also take into
consideration the quality of bone and the rapidity with
which changes have been occurring.

To establish the appropriate treatment in hip revision
surgery bone stock deficiencies must be assessed and
classified. Difficulty selecting the most appropriate
components for revision arthroplasty is one factor that
might lead to unsatisfactory results. In the presence of a
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Resurfacting arthroplasty of the Hip
Dr F Mazoochian, Dr V Jansson
Germany

Metal-on-metal hip resurfacing is considered by many
as the most significant recent development in hip
arthroplasty. It preserves proximal femoral bone stock,
optimizes stress transfer to the proximal femur, and
offers inherent stability and optimal range of movement.
The failure of early hip resurfacings was essentially a
consequence of the use of inappropriate materials, poor
implant design, inadequate instrumentation, and crude
surgical technique. It was not an inherent problem with
the procedure itself. The renaissance of metal-on-metal
articulations for total hip arthroplasty enabled the
introduction of new hip resurfacings and most of the
major implant manufacturers have already introduced
such systems. Early results are encouraging and
complications commonly seen in the 1970s and 1980s,
such as early implant loosening and femoral neck
fracture, now appear to be rare. Whilst early results
should be regarded with caution, modern metal-on-metal
hip resurfacing potentially offers the ultimate bone
preservation and restoration of function in appropriately
selected young patients.

WA W

Management of spinal injuries in sports
Dr H Mehdian
England

One of the most challenging roles of the team
physician involves the intervention and decision-making
processes regarding spinal injuries in contact sports. The
team physician must be well versed in the prevention,
evaluation, stabilization, and treatment of spine injuries.
A high index of suspicion and an understanding of
cervical alignment and architecture, as well as
comprehension of the mechanics exerted during a
sporting event, are imperative to diagnosing spinal
injuries. C-spine injuries have been reported in most
contact sports, including American football, hockey,
rugby, and wrestling, and in several non contact sports,
such as skiing, track and field, diving, surfing and power
lifting. American football and rugby have the highest
incidence of C-spine injuries of all sports (10-15%) and
injury usually is secondary to high-velocity collisions
between players. The natural architecture of the normal
C-spine assumes a lordosis of the vertebrae. This lordosis
allows for controlled motion and the transmission of
forces to the supporting muscles and soft tissues. When
the neck is slightly flexed, approximately 30 degrees, the
normal lordosis is straightened, and the forces of the
axial load are transmitted to the bones and discs. If the
impact force is greater than the yield strength of the
vertebrae, a fracture and possible dislocation with cord
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Cemented total hip arthroplasty “’state of art”’
Dr F Mazoochian, Dr V Jansson
Germany

The long-term success of cemented femoral
components in total hip arthroplasty not only depends on
stem design but also- above all -on the art of cementing
technique. The use of modern, second generation
techniques, which aim to improve the nterdigitation
between bone and cement, yield a significant risk
reduction of aseptic lossening. The correlation between
improved cementing techniques and improved long-term
results after total hip arthroplasty (THA) is well
documented. This article describes the well documented,
important steps during cement application at the femur.

From the data available the current status of cementing
technique cannot be judged satisfactory. Future emphasis
should be on continued surgeon education and training, as
the operative, i.e., cementing techniques are of utmost
importance for long-term success.

. Y
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TMT in primary and revision
Prof P Cherubino, Dr G Zatti, Dr L Murena
Italy

During the past three decades various porous coatings
have been used for the biologic fixation of prosthetic
implants. About ten years ago, a novel porous biomaterial
made from pure tantalum was developed with a distinctive
set of physical and mechanical properties.

Porous tantalum is an open-cell tantalum structure of
repeating dodecahedrons with an appearance similar to
cancellous bone. It is obtained via carbon vapor
deposition/infiltration of pure tantalum onto a vitreous
carbon scaffolding.

When compared with the porosity of conventionally
sintered cups (30%), Trabecular Metal high porosity
(80%) makes this biomaterial appear ideal for bone
ingrowth. The size of dodecahedron pores (on average
550 um in diameter) is within the limits considered
optimal for ingrowth of bone and soft tissue and is
similar to trabecular bone. The elastic modulus of TM (3
GPa) is more similar to that of cancellous (0.1-1.5 GPa)
and cortical (12-18 GPa) bone. This characteristic
facilitates bone growth of physiological density and bone
remodeling according to load distribution. Moreover TM
has a high coefficient of friction (n) against cancellous
and cortical bone (i = 0.88 and 0.74, respectively), which
is 40% to 80% higher than porous coatings such as
sintered beads and fiber metal (un = 0.50 and 0.66,
respectively).

Histologic analyses of the bone and fibrous ingrowth
responses to various implants in animals have
documented a rapid infiltration of porous tantalum with
healing tissue and relatively rapid rates of mechanical
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severe metaphyseal bone loss distal fixation of the
revision stem is an attractive opportunity.

The Wagner’s concept consists of a distal fixation based
on the interface of straight tapered titanium alloy stem at the
level of femoral isthmus; additional longitudinal fins are
provided in order to supply rotational stability. Proximal fill
was not considered to be an issue and the extended
trochanteric osteotomy was first described by the author
himself and is known as Wagner’s approach.

The main disadvantages of Wagner stem are the
valgus CCD angle (145°), the relatively slippery cone
angle (2°) and its one-piece nature that makes the
surgeon take critical decisions concerning the version,
off-set, limb length and soft tissue balancing all at once.

The modular concept was developed in order to
remediate these problems by separating these surgical
steps and giving the surgeon more options. The flexibility
provided by choices of diameter, stem length, fixation
type and proximal stem size and orientation makes it
easier to obtain a stable hip centre. On the other hand,
modular stem may have potential problems of assembly
and fretting corrosion, while bulky proximal bodies can
cause proximal femoral overfill.

The ZMR®™ modular taper, combining modularity and
distal fixation principles in one stem, was studied in order to
solve both set of problems, while retaining the good aspect of
both philosophies. It features a taper titanium alloy stem with
an increased cone angle (3.5°) and fins to avoid subsidence
and rotational instability, a slim proximal body with different
off-set, a calcar sparing neck with a physiologic CCD angle.
The surface of the stem is corundum-blasted for a rough finish
in order to improve bone ongrowth. In addition it has a solid
morse cone coupling and an anterior bevel to avoid contact
with the anterior cortical bone, which may arise from femoral
bowing.

We have reviewed 65 ZMR"™ implants in 64 patients
by means of clinical and x-ray evaluation at an average
follow-up of 5 years. Average age of patients at surgery
was 70 years. Average HHS and patients satisfaction
(expressed from 0 to ten points) at follow-up was 81 and
8,7 points respectively. We experienced four post-
operative dislocations: three of them were caused by
acetabular problems and only one was related to distal
migration of the stem. Except this case of subsidence,
caused by a wrong choice of stem diameter, we have not
experienced other loosening of femoral component. In all
other cases x-ray at follow-up documented an optimal
bone to implant interface at the site of distal fixation.
ZMR taper stem can be considered a good solution for
femoral revision surgery in the presence of severe
metaphyseal bone loss at a medium term.

e e S
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Osteomyelitis and septic arthritis in the pediatric
age group
Dr K E Wilkins
USA

Musculoskeletal infections are still fairly common,
despite the onset of antibiotics. Many new diagnostic
studies, such as ultrasound and MRI have replaced the
inaccurate radionucleotide scans. One on the important
things about osteomyelitis in children is for the treating
surgeon to consider of the diagnosis. Often, there is
associated trauma which is given as the cause of the
patient’s pain and discomfort. Failure to recognize that
this is a musculoskeletal infection can result in a
significant deformity to the osseous tissues.

The treatment of osteomyelitis has changed. There
used to be many surgical indications. At the preset time
but the need for surgery has decreased. If diagnosis is
made early, antibiotics can be the mainstay of treatment.
It is important that treatment needs to be initiated early to
achieve a good result.

Since osteomyelitis can present initially in unusual locations
such as the femoral neck, clavicle and vertebral end plates.
Osteomyelitis in the neonate and subacute osteomyelitis may
not exhibit the usual manifestations of severe bone pain and
high spiking fevers. These unusual presentations need to be
kept in mind when a pediatric patient with less than the classic
symptoms. Outlines for the diagnosis and treatment of
musculoskeletal infections will be presented in detail.

e S s

Clinical outcome of 1200 kyphoplasties for the
treatment of painful osteoporotic vertebral
compression fractures

Dr M E Majd; S Farley, DO; Dr RT Holt
USA

Background: Osteoporosis is a major cause of
morbidity in worldwide elderly populations. Patients may
become susceptible to vertebral compression fractures
(VCFs) from low-impact situations. For patients who
have failed conventional, palliative medical therapy,
kyphoplasty not only reduces pain associated with
vertebral fractures, but also offers a minimally invasive
procedure with the potential to address fracture reduction
and spinal sagittal alignment. Kyphoplasty involves
expanding an inflatable balloon tamps to create a cavity
within a vertebral body before cement deposition.To
evaluate the safety and efficacy of kyphoplasty to reduce
and fix painful osteoporotic VCFs.

Methods: A retrospective, single-arm cohort study of
consecutive kyphoplasty patients treated at a single
center. 1200 VCFs were treated during 830 kyphoplasty
procedures on 800 osteoporotic patients (mean age, 76
years [range, 28-98]; 28% male and 72% female).
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attachment. ~ Recent  cell-culture  studies  have
characterized the osteoblastic response to pure tantalum,
confirming its biocompatibility.

Porous tantalum has been utilized since 1997 for joint
replacement, reconstruction following tumor resection,
the treatment of avascular necrosis of the femoral head,
and spine fusion.

A wide variety of TM implants can be found ranging
from a monoblock acetabular component for primary
THA to augments for complex revision cases. These
components have low modulus of elasticity, high surface
frictional characteristics, and excellent osseointegration
properties.

A hemi-ellipsoid porous tantalum monoblock
acetabular component is available for primary THA. The
absence of modularity eliminates backside wear, limits
the conduits for cold-flow of the polyethylene liner, and
limits access of the implant-bone interface to wear
particles. Among the disadvantages of this monoblock
component inability to visualize complete seating of the
component, no option for supplemental fixation if needed,
and the inability to replace the bearing surface in a
revision with a well-fixed acetabular component should
be taken into account.

For revision THA, modular and revision multi-hole porous
tantalum shells are available. The modular components present
a titanium inner surface. The modulus of elasticity of this
component is closer to that of a standard component and some
of the potential benefits for improved peri-prosthetic stress
transfer may be lost. The revision shell is made completely of
porous tantalum and is designed to allow for screw
augmentation with a polyethylene that is then cemented into the
component. Augments can be utilized to fill acetabular defects
at the time of revision THA. These augments are designed to
support the cup, acting as structural allograft, however, they
afford the advantage of allowing bone in-growth while not
being subject to resorption as are structural grafts. Augments
are generally used in the more difficult revision cases with
severe bone loss, secondary to particulate-induced osteolysis
and stressshielding, and pelvic discontinuity.

We have been using porous tantalum components and
augments both in primary and revision THA: from January
2003 to April 2006 we have implanted 103 TMT cups. In 13
cases monoblock components have been used. 74 hips were
treated with a modular component and 16 with a revision
shell (8 of them used with augments). We experienced a
single case of recurrent dislocation caused by component
malpositioning as major complication. At time of revision
this cup was firmly integrated to host bone and histological
analysis documented a percentage of bone ingrowth higher
then 80%. In all other cases resolution of the majority
postoperative gaps, the absence of continuous and
progressive radiolucencies, the absence of osteolysis, and
the maintenance of stability were demonstrated by x-ray
evaluations obtained at scheduled intervals at an average
follow-up of two years. Anyway, the encouraging
radiographic and clinical findings obtained with this kind of
implant need further confirmation at longer follow-up.
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indication contraindication surgical technique and
outcome in this series with an average of 20 months of
follow-up. Also, we are going to discuss our outcome in
patients who underwent disc arthroplasty and interspinus
process spacer.

WA W

Spinal Body Reconstruction in Osteoporosis
Dr F Vazifehdan
Germany

The treatment of osteoporotic vertebral body fractures
often requires a well thought out therapeutic strategy.
Most of the patients are at older age and multi morbid, so
that therapy should be as gentle as possible. On the other
hand an early surgical stabilization to avoid
immobilization of the patients often is necessary.
Kyphoplasty and vertebroplasty are established minimal
invasive procedures in the therapy of osteoporotic
vertebral fractures. In literature the outcome after cement
augmentation is quite good and the complication rate
especially in kyphoplasty is low. In cases of a total
collapse of the vertebral body, in older fractures with
kyphotic deformity or incases of instability a posterior
instrumentation with an anterior column support is
needful. Due to the fact that there is no comparative long
ten evidence based data in literature concerning the
different implants, general recommendations can not be
given. To avoid implant failure we propose an additional
instrumentation of the adjacent vertebral bodies within
the posterior stabilization and - if procurable - we always
do an anterior column support with an expandable
titanium cage. Furthermore a pedicle screw system which
allows cement augmentation of the screws after
placement of the screws could be helpful to elevate the
stability of the instrumentation. Further clinical
examinations have to be carried out.

. Y
,,,,,,

Post decompression and fixation with pedicle
screw in cervical spondylotic myelopathy
Dr F Vazifehdan
Germany

Background: The indication for operative therapy of
cervical spondylotic myelopathy (CSM) is still in debate.
If operative therapy is indicated in mono-or bisegmental
stenosis anterior decompression and fusion is the therapy
of choice in most cases. In multilevel stenosis the type of
operative therapy is discussed controversial. Anterior
decompression and fusion bears due to the literature a
high risk of non-union (up to 40%) and the operation
time is increasing linear with the number of operated
segments. With laminoplasty, which is very common in
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Patient-reported pain ratings were examined. Cement
extravasation was monitored by intraoperative
fluoroscopy and on postoperative radiographs. Anterior
and midline vertebral height were assessed from standing,
lateral radiographs obtained preoperatively and
postoperatively. The number of patients who returned
with symptomatic, new fractures was monitored.
Preoperative complications were recorded. Mean follow-
up occurred 24 months after kyphoplasty (range, 6
months through 36 months).

Results: Immediate pain relief was reported by 89%
of patients by the first follow-up visit. One patient
experienced postoperative pain as a result of
radiculopathy related to bone filler leakage into the
foramen. The remaining patients had persistent pain and
were diagnosed with either a new fracture or underlying
degenerative disc disease. Greater than or equal to 20%
restoration of lost vertebral height (anterior) was
observed in 63% of fractures with an overall mean
restoration of 30%, and > 20% restoration of lost
vertebral height (midline) was detected in 69% of
fractures with an overall mean restoration of 50%. In this
cohort, 12% (30/254) of the patients required additional
kyphoplasty procedures to treat 36 symptomatic, new
adjacent and remote fractures. No device-related
complications occurred.

Conclusions: Kyphoplasty is a safe and effective,
minimally invasive procedure for relief of pain associated
with VCF. In our series we also demonstrated some
restoration of vertebral height and partial correction of
sagittal alignment.

e e 32
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Motion preservation technology for treatment of

Lumbar spinal disorder
Dr M E Majd, Dr RT Holt
USA

Fusion of intervertebral segment has been utilized for
treatment of spinal deformities, fractures, tumors,
infections, disc degenerations, instability, etc., for over
half of a century. Fusion can eliminate the pain related to
these deformities, but with the cost of loosing motion in a
segment of the spine. Also, fusion can increase the load
in the adjacent segment of the spine and may cause
juxtafusion discopathy (15-25%). Since two decades ago,
different motion preservation technologies were
introduced to the field of spine surgery with the goal of
pain reduction, motion preservation, and hopefully
decreasing the chance of deterioration adjacent to the
index level of surgery. This technique consists of (1) disc
arthroplasty, (2) dynamic instabilization, (3) interspinus
process spacer implantation, and (4) facet arthroplasty.
We are going to discuss our experiene in 85 patients who
underwent dynamic stabilization through a familiar
posterior approach using dyness and isobar system
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linear; the age of the patient and the size of the bridge
present. An understanding of the basic structure of the
osseous bridge needs to be understood to successfully
resect it. Specific techniques regarding the resection
procedure will be discussed along with the indications for
repeat resection.

Stage treatment of lower extremities

congenital deformation By ilizarov apparat
Prof A Ahmadzadeh, Dr A Hamidov
Azerbaijan

The treatment of lower and upper extremities
congenital deformation in children and further
rehabilitation have been remaining as an important issue
in orthopedic all the time. It is explained by the fact that
the existing deformations can be revealed in various
surfaces at the same time. Numerous methods of
treatment have been continuously developed, but despite
of perfection the choice of optimum alternative has
always faced various difficulties.

The actuality of the problem consists in the fact that
the deformation of the extremities in many cases shows
itself on various surfaces at the same time. For example
varus and valgus deformations can be observed at the
same time by anti and recurvations or by rotation of the
extremity inside or outside on the frontal axe. These
cases hamper the treatment.

Within last five years we have treated 39 such

patients, 23 patients have been children aged under 15-16.

17 of them had deformation in lower extremities and 6-
upper extremities. At 11 patients from 17 persons the
deformation was observed in both lower extremities. As a
method of treatment for all the patients after
cortiocotomy and osteotomy we implemented the
osteosynthesis by means Ilizarov’s apparatus.

However for the patients with deformations in both
extremities, i.e- 11 persons, we have implemented the
stage-by-stage treatment. This allows them to use the
second extremity for movement even in the presence of
numerous osteotomy and Ilizarov’s apparatus. In this
case the patients can be active and feel less pain.

During the treatment taking into consideration the
pains and the patient’s activeness, the treatment was
carried at first in one, then in the second extremity.

The result of the treatment in 11 persons has been
excellent; the movement in the corresponding joints in
the result of rehabilitation was completely restored. All
existing deformations were climinated. In 8 persons the
limitation of movement has remained in knee joint
because they were not rehabilitated timely and
periodically.

However it doesn’t affect the patient’s activeness.

In 2 patients the deformation in one extremity has
revealed itself again recurrent form the treatment of 2
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asia, a decompression can only be achieved in a lordotic
sagittal profile and there is the risk of postoperative
development of a kyphosis, especially if degenerative
instability is present. If a kyphosis develops the initial
decompression is reduced and a revision is difficult. The
posterior decompression in combination with posterior
instrumentation and fusion avoids the problem of
kyphosis. Since August 2000 we treated patients with
CMS>3 segments with posterior decompression and
instrumented fusion. The use of pedicle screws in
combination with a constrained rod-screw connection
allows an excellent reconstruction of the sagittal profile
without the risk of postoperative loss of correction. The
purpose of this prospective clinical study was to evaluate
results of this treatment concept.

Methods: Between 08/2000 and 08/2005, 54 patients
with CSM were treated by posterior decompression in
combination with posterior instrumentation and evaluated
prospectively. We used the neon occipito cervical system
(Ulrich Medical, Germany). The mean operation time
was 165 min (120-300), mean bloodloss 283 ml (150-
600). 232 pedicle screws were used, in 8 patients lateral
mass screws were used additional due to unsuitable
pedicle dimensions in the mid-cervical spine. All patients
were evaluated clinical and radiological preop and 3, 6,
and 24 months postop.

Results: The mean follow-up interval was 19.2
months (12-24). In all patients a fusion could be found.
We had no case with implant failure of significant loss of

correction.  Neurologically  all  patients  were
postoperatively improved due to the JOA-Score from 8.7
(3-14) to 143 (12-17). In all patients were

postoperatively was possible as documented by MRI.
None of the pedicle-screws had to revise. A temporary
postop C5-palsy was found in 3 patients (5.5%) unilateral
and was regredient within a maximum of 12 months.
Conclusions: In patients with CSM posterior
decompression in combination with posterior pedicle
screw instrumentation and fusion shows good results
including significant neurological improvement and a
low complication rat. Therefore posterior decompression
and instrumented fusion can be recommended as a
possible operative therapy option in multisegmental CSM.

Resection of osseous bridges for physeal arrest
Dr K E Wilkins
USA

Originally it was felt that this technique of resecting
the physial bridge would result in resumption of normal
growth. However, there are many factors that determine
the success of this procedure. The things that need to be
considered are the type of injury; the type of osseous
bridge that has developed be it peripheral, central or
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Current Concept in the diagnosis and treatment
of metastatic spinal tumours
Dr H Mehdian
England

The spine is the most frequent location for skeletal
metastases that occur in up to 40% of patients with
cancer. The most common primary sites are the breast,
prostate and lung with a slight male predominance. The
thoracic spine is affected in up to 70% of cases followed
by the lumbar and cervical areas. Advances in the
imaging and instrumentation have allowed improvements
in the techniques of excision of the tumour and spinal
stabilisation. ~ Despite this, the treatment of spinal
metastases remains largely palliative. Surgical decision
making is complex, with clear indications being
symptomatic, radio-resistant tumours, spinal instability,
and neural compression secondary to retro-pulsed
fragment, deformity, intractable pain and failure of
radiotherapy. Even if the patient satisfies one or more of
these indications, the nature and objective of surgery
must be determined by the ability of the patient to
tolerate the procedure, and more importantly, by their
estimated life expectancy. Minimally invasive techniques
namely percutaneous cement augmentation
(vertebroplasty, kyphoplasty), have challenged the
conventional management of some metastatic spinal
tumours. These less invasive procedures afford palliation
and have a lower morbidity than conventional surgical
operations in selected patients. In this talk classification
schemes that assist in the management of spinal
metastases, non-operative and operative management and
minimally invasive techniques and the outcome of
treatment, are described.

Alignment of TKA with and without navigation
Dr F Catani
Italy

Background: Surgical navigation systems have been
largely introduced recently in total knee arthroplasty
(TKA) to improve alignment of the prosthesis
components, in the hypothesis that clinical outcome and
prosthesis survivorship would benefit. Several recent
studies have claimed an improved accuracy in the
prosthesis component alignment when navigation
systems are used [1-4].For a definite demonstration of the
better results of navigated TKA, additional studies are
necessary, possibly able to monitor also the effects of the
initial better alignment of the bone resection planes.

For these reasons, among the objectives of the present
randomised controlled study between a conventional and
a navigated technique, there was also the intra-operative
assessment of the alignment measurements and the
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patients was interrupted after the treatment of one
extremity because they moved from the country.

Thus we can come to conclusion that stage treatment
of such deformations and osteosynthesis by Ilizarov’s
apparatus let the patients to be active before the treatment
and use the extremity.

Stage-by-stage treatment has also positive influence on
recovery-rehabilitation treatment.

Early operations yielded very satisfactory results
in combating arthrogryposis.
Dr A Varahram
Slovak Republic

Introduction: 19 patients with Arthrogryposis were
observed in our pediatric Orthopedics department, during
the period of 2000-2005.Arthrogryposis is considered to
be caused by failure of normal development. After
genetic-consultation, we performed the following
operations: talectomy for equinovarus, different
tenotomies, open hip reduction ...etc.

Results: Early planned operations in Children with
Arthrogryposis had very satisfactory outcomes.

Conclusions: Operation has a much larger place in
the treatment of affected lower limbs than traditional
treatments. Talectomy is a useful operation in the
management of club foot due to Arthrogryposis. In order
to control deformity and improving function, early
treatment is significantly more effective than treating the
disease in its later stages.

e e 32
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Femoral and tibial fractures in children
Dr K E Wilkins
USA

There has been a recent trend toward surgically
stabilizing fractures in the long bones of lower extremity
in children. The advantages of rapid mobilization and
less hospitalization are the main indications for surgical
intervention. However, the older non-surgical methods
still need to be maintained. The pitfalls and indications
for managing fractures of the tibia and the femur,
whether they are treated by surgical or non-surgical
means will be discussed in detail. Other surgical
alternatives, other than the intermedullary nailing, need
to be kept in mind when treating fractures in this area.
The common complications that occur will be mentioned,
so as to be aware of them. The principles outlined in this
discussion should enable the surgeon to treat the patient
appropriately, thus maximizing the quality of the results.
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supported and can be checked also immediately after
sawing, final bone, and in case cement, preparation and
component implantation is necessarily a series of
operations performed manually by the surgeon. In the
current study, we wanted to compare final component
alignments by means of the traditional radiogram based
technique, but also to assess the original, i.e. intra-
operative, orientation of the resection planes at the femur
and tibia immediately after conclusion of the navigation
or conventional based procedures for bone preparation.

Post-operative radiograms demonstrated that a better
alignment can be achieved by a navigation system but
only for the femoral component. Scoring systems showed
that this improvement does not result in a better clinical
outcome at a short follow-up. However, additional intra-
operative measurements of the alignments at the original
resection planes revealed that the navigation system in
itself performed better than what traditionally shown in
post-operative radiograms.

Alignment of resection planes in conventional
TKR as measured by a navigation system

Dr F Catani
Italy
Introduction: Among the many factors which

influence the clinical outcome of total knee replacement
(TKR), such as selection of the patient, appropriateness
of implant design, and surgical technique, the latter is
probably the most important. It is known that an accurate
restoration of lower limb alignment reduces polyethylene
wear and therefore the risk of aseptic loosening. In
addition, a varus/valgus alignment error larger than 3° for
the femoral or tibial component was demonstrated to
result in less satisfactory clinical results and in higher
risk of loosening. The aim of this prospective study was
to measure the anatomical alignment of the bone cuts
according to a conventional instrumentation which
features an intramedullary guide for the femur and an
extramedullary guide for the tibia.

Methods: Twenty-five primary TKR were performed
by a single surgeon using the current instrumentation
available for the Scorpio Posterior Stabilized System
(Stryker, New Jersey, USA). This features intramedullary
and extramedullary alignment guides respectively for the
distal femur and proximal tibia cuts.

In order to get a final femoral component alignment
perpendicular to the mechanical axis of the femur in the
coronal plane, the femoral intramedullary guide was set
exactly at the patient specific inclination of the
anatomical axis. In the sagittal plane, the guide was fixed
at 90° with respect to the intramedullary rod in this
instrumentation. The surgical guide for the rotational
alignment of the femoral component was based on the
posterior condyles reference, but enabled free of this
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clinical outcome of the patients, in addition to the
standard post-operative measurements on radiograms.

Methods: The present prospective randomized study
involved 120 primary TKAs in 107 patients (13 bilateral).
These were performed by one senior surgeons (FC),
using two prosthesis very similar in the design and in the
operative techniques: the Scorpio Posterior Stabilized
System (Stryker, New Jersey, USA), 60 TKAs, and the
Optetrak posterior stabilized system (Exatech, Florida,
USA), 60 TKAs. The Navigation system used was the
image-free Stryker Knee Navigation System (Stryker-
Navigation, Kalamazoo, USA). The patients were
randomly included in two groups: those operated with the
navigated technique, Group N, and those with the
conventional technique, Group C.

Pre-operative X-Ray assessment was performed in all
patients, including antero-posterior long weight-bearing
lower limb, antero-posterior and lateral standard knee and
Merchant view radiograms. On these, the mechanical
axis of the lower limb and the tibial posterior slope were
measured. Post-operative X-ray assessment was done at
the nearest Hospital from patient’s home according to
instruction provided. Full clinical assessment was made
after two years of follow-up by phone through three
questionnaires. In all navigated TKAs, Group N, the
alignments of the bone resection planes in the frontal,
sagittal and transverse planes for the femur, and in the
frontal and sagittal planes for the tibia, were recorded.
Also among Group C, the alignments of the resection
planes were recorded in 25 Scorpio by using the
navigation system exclusively for these measurements.

Results: According to the post-operative measurements
based on standard radiograms all the alignments were
achieved more accurately in Group N, but only the femur
component alignment in the sagittal plane with statistical
significance (p=0.03). When looking at the number of
outliers (>3°), statistically significant differences were
found for the femoral component alignment in the frontal
(p=0.006) and sagittal (p=0.019) planes. The clinical
assessment scores at 2 years of follow-up revealed no
statistically significant differences between the two
groups. No correlations were found also between any of
the clinical scores and any of the alignments of the
femoral or tibial components. In the intra-operative
measurements of the alignments of the resection planes,
statistically significant reduction of outliers were found
in Group N for the mechanical axis (p=0.024), and for
the femoral alignments in the coronal (p=0.015), sagittal
(p<0.0005) and transverse (p=0.04) planes.

Conclusions: Navigation-assisted surgery in TKA is
aimed at improving the accuracy with which prosthesis
components are implanted into the bones, according to
anatomical plane orientations, and with which the overall
lower limb mechanical axis is realigned. This
methodology allows to the surgeon to target in real time
the alignment goal by adjusting position and orientation
of the bone saw guides. Although the orientation of the
resection planes associated to the bony cuts is such well
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alignment. In accordance with the reference implied in
the navigation system, a mid orientation between the
transepicondylar axis, and the antero-posterior axis was
pursued. The tibial cutting block was positioned on the
extramedullary guide targeting a perpendicular alignment
to the longitudinal axis in the coronal plane, and setting
its posterior inclination in the sagittal plane.

At the end of the surgery, just before implantation of
the components, the alignment of the resection planes
was measured using the Stryker Knee Navigation System
(Software Version 1.1, Stryker-Navigation, Kalamazoo,
USA).

Results: A satisfactory mean for the coronal
alignment of the resection planes was observed for both
the femur and the tibia. However, the distribution was
found fully satisfactory for the latter (all knees within a
2.0° varus—2.5° valgus range) but fairly large at the
former (3.0° varus—4.0° valgus). The resection plane of
the femur in the transverse plane was well aligned
(within £0.5°) only in 36% of the patients, in external
rotation in 12% and in internal rotation in as much as
52%. In the sagittal plane the distal femoral cut has a
flexion of 2.8°+2.0°, and for the tibia, a mean reduction
of the posterior slope of 2.2°+2.9° from the target.

Discussion: The mean alignment of the resection
planes at the femur was acceptable in the coronal plane
(0.7° + 1.6°), not fully satisfactory in the transverse plane
(0.9° £ 1.7°), and definitely unsatisfactory in the sagittal
plane (2.8° £ 2.0°). The tendency was respectively in
valgus, in internal rotation and in flexion. Similar critical
alignments of the femoral resection planes were reported
also by Stulberg, though in that work the tendency was
slightly in varus and in extension, in addition to internal
rotation. These results can be accounted for the difficult
visual inspection of the distal femur cuts but also reveal a
possible incorrect alignment of the intramedullary
femoral guide, particularly in the sagittal plane.

Conclusions: For the first time the anatomical
alignment of the resection planes at the distal femur and
proximal tibia as obtained with conventional TKR
instrumentation was measured at the relevant bone cuts
by a navigation system. Unsatisfactory alignment in all
anatomical planes was found except for varus-valgus
alignment at the tibia.



