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Digital
Templating
The introduction of PACS (Picture Archive Communication
System) into hospitals around the world over the last few years
has resulted in traditional hard copy x-rays being replaced with
digital images. These digital images are viewed on computer
monitors and cannot be easily templated with acetate templates.
OrthoView is a specialist piece of software which has been
designed to replace and improve on traditional orthopaedic
templating. In its most integrated form OrthoView is incorporated
into the PACS software, thus allowing templating to occur
seamlessly within the main PACS application. Alternatively,
OrthoView can be installed on a dedicated server connected to a
PACS, allowing access to the application via any networked
computer. OrthoView can also be run as a standalone application.
PACS images would normally be imported into OrthoView as
Dicom files but JPEG files from scanning or photographing
traditional hard copy x-rays can also be imported.
The templating principles taught as part of the Exeter
methodology were included as foundations during development
of the OrthoView hip templating system. With a few minor
changes this method can be used for all hip replacements.

Once the image has been imported into the OrthoView software,
the templating process is guided through 4 distinct stages.

1. Scaling

2. Planning

One of the main advantages of digital templating is that the x-ray image can

Framework wizards have been designed to allow quick identification of key

be scaled, allowing templates to be imported at the correct size rather than

bony landmarks, such as the femoral head and the femoral medullary canal.

the assumed 120% magnification as is the case with acetates.

OrthoView takes measurements from the wizard and will then recommend

Ideally, any image taken with templating in mind is acquired with a scale. An
ideal scale for hip replacements is a THR on the contra lateral side where the
size of the femoral head is known. The next best system is for a marker of
known size to be placed in the plane of the femoral head or mid joint in the
case of knees. The worse case is to use the scale on the x-ray plate but the
magnification factor has to be estimated as with traditional images and can
range from 115% to 130%

the template most likely to fit and inserts it in the correct position.
Other wizards are also available to help planning if required.
If there is a preoperative leg length discrepancy, the leg length wizard can be
activated. This uses a horizontal base line such as the ischial tuberositys. Any
equivalent femoral landmarks can be used on the femoral side. The leg length
discrepancy is recorded and displayed. When the femoral and acetabular
templates have been positioned at the templating stage, the amount of
correction is automatically calculated and indicates when the components are
in the correct position to achieve equal leg length.

Scaling x-ray from contralateral THR

Planning: Using the Hip wizard to identify key bony landmarks
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…the x-ray image can be
scaled, allowing templates
to be imported at the correct
size rather than the assumed
120% magnification as is the
case with acetates.

Planning: Determining leg length discrepancy

3. Templating

4. Reporting

The framework wizard position and geometry are used by the software to

Once the templating is finished, the complete plan can be saved or printed for

recommend both the size and offset for the femoral component. When the

future reference. If OrthoView is connected to a PACS, the templated image

template is selected, it is inserted into the correct position according to the

can be stored within the PACS archive as a formal part of the patient’s image

wizard. Only minor adjustment of the template position will be necessary. The

records. A text report is

position of the prosthesis can easily be changed by the surgeon. The digital

also generated,

templates have been carefully arranged into families so that they are correctly

containing all the

positioned in relation to each other. This makes trying different sizes quicker

measurements from the

and easier than using acetates. The template can be selected and positioned

wizards and the

without the help of the wizard if preferred. It is also easy to flip the template

prosthesis sizes

onto the contra lateral side as this can be useful in cases of severe

chosen. Each template

degeneration. Different heads and neck lengths can also be tried.

relates to a specific
component part
number, which is
included in the report.

Final report

Templating: Completed pre-operative plan

When the acetabular component is selected, it appears positioned over the
femoral head. Its position usually needs to be adjusted slightly using either the
mouse or keyboard controls. The acetabular components are also arranged in
families so that only minor adjustments of position are required if the size is
changed. In addition, the software knows which sized heads are available for
each acetabulum and warns the user if
incompatible sizes are being templated.
Having successfully templated the hip and
adjusted the position of the templates to correct
any leg length discrepancy, the next practical
problem is to relate the templated plan to the actual

Shoulder –Trochanter distance

bony anatomy seen at the time of surgery. The
surgeon can choose from a number of tools to
assist in this judgment. These include: using the
digital ruler to measure the shoulder -trochanter
distance; a simple neck cut tool and a guide
originally described by Charnley.
All templates are created, managed and updated
by OrthoView. New or revised templates are downloaded
from the website, as and when they become available.

Neck cut guide

Revision Hips

Summary

The templating process for revision hips is very similar to the primary. There

The migration from conventional hard copy x-rays to digital images, has

are revision hip templates available, which include the full range of sizes,

caused significant problems in some orthopaedic departments. OrthoView

including long stem options. On occasions, templating of the lateral view can

solves the acute problem by making digital templating possible but it also

be useful. It is possible to open up to 4 images simultaneously in OrthoView.

resolves the scaling issues associated with traditional templating. In addition,

Lateral templates are available for some revision hips and are handled in the

it takes advantage of the availability of digital images to make measurements

same way as the AP templates, using a wizard if desired. When templating

and to make automatic calculations such as used for leg length correction.

2 views, the software changes the component size on both views
simultaneously if a different size is selected, making comparisons much easier
than with acetates.

Overall, digital templating is a considerable advance on acetate templating
and is likely to be the planning system of choice for the majority of hip
replacements for the foreseeable future.

On the acetabular side, there are templates for reinforcement cages and the
more complex double bubble revision components. It is also possible to
measure and draw using lines and freehand shapes to represent mesh or
wire reinforcing.

Post-Operative tools
Digital images provide significant

Femoral alignment tool

advantages over traditional x-rays for
research and analysis. Some versions of
OrthoView contain an additional
Post-Operative Analysis Module. This
contains a large number of wizards and
tools to measure the position and angle
of both components. The femoral varusvalgus tool, very simply but accurately
measures the angle of the femoral
component. There are many acetabular
measurement tools which although
simple to position, use some very
complex mathematics to calculate the
orientation of the acetabular component
in relation to the pelvis.
The results generated by the Post-Operative module can be exported directly
to an excel spread sheet for further analysis.

Future
Plain x-rays have several limitations. The scaling issue can be successfully
resolved using digital templating. The foreshortening due to antiversion of the
femoral neck cannot be easily overcome with plain images. Some progress
could be made using true orthogonal views in conjunction with some

Acetabular alignment tool

morphing onto a phantom, as used by some of the imageless navigation
system, but this is unlikely to provide significant benefit. With the
improvements in speed, quality and accessibility of cross sectional imaging, it
is more likely that 3D templating will be used for complicated revision surgery
where there is significant bone loss.
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