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How to obtain a non-digital Full-length lower limb
Radiographs using regular X-ray plates

TECHNICAL NOTE

Mangal Parihar1, Tarandeep Singh1, Lalitkumar Shah2

ABSTRACT
Full-length hip-to-ankle radiographs are an important
part of planning and execution of any realignment
procedure of the lower limb. This technical note
describes a simple and inexpensive technique to
obtain plain, standing, full-length hip-to-ankle
radiograph using regular x-ray plates.
Keywords: alignment; hip-to-ankle radiograph;
corrective osteotomy
INTRODUCTION
Proper imaging with radiographs plays an important
role in preoperative planning and also assessing
postoperative radiographic results. One of the major
aims of any kind of lower limb corrective surgery such
as corrective osteotomy or total knee arthroplasty, is
restoration of the mechanical axis of the limb [1]. To
achieve this, one needs to be able to assess the
existing axis, plan the degree of correction to achieve
the desired limb alignment and also to verify whether
the post operative alignment obtained was as
planned and desired. All these require obtaining
proper standing, full-length hip-to-ankle radiographs
[2]. However, most centres, especially in developing
countries, lack the facilities for obtaining such fulllength radiographs. Typically these full-length
radiographs are obtained using a long cassette with
an X-ray film of the appropriate length. The X-ray
cassette has to be specially made to order, and is
expensive because of the three screens that are
needed inside. In addition, when a single long
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cassette is used, one has to use a graduated wedge
in front of the x-ray tube, for attenuating the x-ray
beam in the lower portion of the cassette to avoid
overexposure. We describe here a simple and costeffective technique of obtaining full-length
radiographs of the lower limb in a single exposure
using 3 standard x-ray cassettes.
TECHNIQUE
We use a simple wooden stand, which can be made
by any carpenter, to hold the x-ray cassettes (Fig.
1A). Since the commonly available cassettes are 10
x 12 inches, 12 x 12 inches and 12 x 15 inches in
dimension, the transverse length of the stand should
be 12 inches. A larger transverse size could be used,
provided, three cassettes of the same size are
available. Three regular x-ray cassettes are stacked
on

Figure 1A : Wooden frame to
hold the x-ray cassettes.
Figure 1B: Cassettes
stacked length-wise with an
8-inch Kirschner wire used as
marker (arrow).
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each other, length-wise, taking care that none of the
joints comes in the area between the cassettes. Two
linear markers of a fixed length are placed on either
side of the cassette, such that they overly both the
upper and the lower cassette equally. We use 8 inch
long Kirschner wires for this purpose (Fig. 1B). The
patient stands on a low stool so that the plantar
surface of the foot is above the edge of the lowermost
cassette (Fig. 2). A magnification marker if available
is applied in the plane of the bone, and perpendicular
to the x-ray beam.
film
Figure 3A : Distance between the two films within the cassettes
measured as 3 cms.
Figure 3B : Films aligned vertically using the wire markers
(arrow).

Figure 2 : Position of the wooden frame, patient and x-ray tube
during full-length radiography.

The x-ray tube is placed 6 feet away, and at the level
of the knees (Fig. 2). The exposure factors (KV &
maS) used is same as those used for a hip
radiograph. This will lead to some overexposure of
the lower two cassettes, which can be compensated
for by under-developing the x-ray films. In places
where automatic processing is used, a triangular
aluminium wedge will need to be used to attenuate
the beams going to the lower two cassettes.
When the films are dried, the three x-rays are kept on
a light box of adequate dimensions. Between each of
the three films, one needs to put in a 3 cm strip of
(spoilt) film. This simulates the distance between the
films when they are in the cassettes (Fig. 3A). The
distance between the two intensifying screens is then
3 cms.
The correct distance between films can be further
judged by using markers of known, equal lengths at
all four sites. Since the markers are practically on the
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plane, the magnification of the markers is negligible.
Vertical alignment is ensured by keeping the shadows
of the markers previously mentioned, in a straight line
(Fig. 3B). Since one marker is used on either side,
the chances of the films being angled in relation to
each other are further decreased. Use of a
magnification marker, if available further increases
the accuracy of lengths measured from this x-ray. In
this position the three films are then joined using
transparent tape to create a single, composite, full
length x-ray. Relative measurements of limb length
discrepancy and angular measurements can now be
obtained accurately and reliably. With the use of a
magnification marker, even absolute measurements
of length can be made very precisely.
DISCUSSION
A full-length hip-to-ankle radiograph is an important
part of planning and execution of a lower limb
realignment procedure. Obtaining such radiographs
may be challenging as the facilities for the same are
expensive and not widely available. A simple and
inexpensive technique to obtain plain, standing, fulllength hip-to-ankle radiograph is described here.
This technique uses regular plain x-ray cassettes to
obtain full-length radiographs on which both angular
and linear measurements can be made with a fair
degree of accuracy and with minimal magnification
errors. Although the tools for this radiographic
technique are easy to obtain and set-up, a fairly
experienced x-ray technician well versed in this
technique may be required to use it regularly in
practice. Like most new techniques, this may involve
some initial training and learning curve before it can
be adopted in routine practice.
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The authors had developed this technique and were
using it successfully over the last 10 years as part of
routine pre- and postoperative radiographic
assessment of patients undergoing Ilizarov
procedures. The author has found these radiographs
to be accurate for both preoperative planning and
postoperative assessment.
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Announcement from IORG
INTERNATIONAL JOURNAL OF ORTHOPAEDIC CONFERENCE PROCEEDINGS
This new Journal intends to publish abstracts from Orthopaedic Conferences round the globe.
According to general consensus about 70% of abstracts presented in Conferences do not get
converted into a journal article. Among variety of reasons, time and resources constrain, initiation
of new research, non submission to Journal, rejection by a journal are the main reasons for non
publications of the Conference abstracts. We believe a huge amount of research and data goes
unpublished and a lot of pioneering work does not see the day of light due to these reasons.
International Journal of Conference Proceedings intends to publish abstracts (free research papers)
from conferences around the globe. This will help in creating a primary body of literature which may
be used for hypothesis generation or defining research problems. Due credit to the authors will
motivate them to convert their published abstracts into full Journal papers. This will also prevent
publication bias to a certain extent. IJOCP will be publishing the abstracts online along with videos
/ presentation if supplied. Currently the journal is Hosted on website www.jocponline.com and is
under construction. To Register your conference with the Journal Please write to
Indian.ortho@gmail.com or editor@jocponline.com
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