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Foreword

This Part of BS 3531 has been prepared under the direction
of the Health Care Standards Policy Committee and
supersedes BS 3531:Part 15:1984, which is withdrawn.

Requirements for orthopaedic implants {then termed
‘surgical implants’) were first published in 1962 as BS 3531.
In 1968 a part revision of BS 3531:1962 was issued as

BS 3531:Part 1, which dealt with surgical implants made

of all materials. In 1980 the first four Parts of a multi-part
version of BS 3531 were published.

A further nineteen Parts of BS 3531 were subsequently
published, Part 15:1984 giving requirements for femoral
fixation devices for use in adults. In view of the increase in
the number of Parts, and with a view to facilitating the
implementation of published or forthcoming international
implant standards, the British Standard relating to implants
has been restructured. Accordingly, the number BS 3531

is reserved for standards for implants for osteosynthesis,
BS 7251 covers joint prostheses, BS 7252 covers metallic
materials for surgical implants, BS 7253 covers non-metallic
materials for surgical implants and BS 7254 covers
orthopaedic implants, i.e. aspects common to both
osteosynthesis and joint replacement.

This edition of BS 3531:Part 15 introduces editorial
changes to reflect this restructuring and up-dates cross-
references but otherwise makes no changes to the
specification for femoral fixation devices first pubiished as
BS 3531:Part 15:1984. It does not reflect a full review or

. revision of the standard which will be undertaken in due
course,

A large and diverse range of devices is used for the fixation
of the ends of the femur, from which the surgeon is able to
select the device best suited to the needs of each individual
patient. The Technical Committee responsible for the
preparation of this Part of BS 35631 considered it neither
feasible nor desirable to specify all aspects of the design
and dimensions of fixation devices, as this would restrict
the choice available to the surgeon and could stifle
innovation.

The committee has therefore selected and specified only
those dimensions and features that it considers to be
critical for the safe and effective functioning of fixation
devices. These include the material of construction, the
range of lengths, the maximum diameter of the fixation
nail or screw, the bore and wall thickness of the cannula,
the diameter of holes and slots to accommodate bone

BS 3531 : Part 15 : 1990

screws and the thread dimensions of threaded components.
Other than specifying this limited number of features, the
major concern of the committee has been to assure
uniformity of designating and describing the size of the
device, in order that devices of different origin but of the
same nominal size will not differ significantly in their
critical dimensions. These dimensions are required to be
stated on the packaging and marked on the device and
examples for guidance are given in appendix A. The pack-
aging is also required to carry other information useful to
the surgeon, such as details of instruments and ancillary
devices necessary at the implantation of the device.

Users of femoral fixation devices should always take care
that the correct type and size of instrument is used when
fitting and adjusting the device, as failure to do so can
result in damage to the device. When using nuts fitted with
nylon locking bushes, care should be exercised to ensure
that the nut is fully tightened, so that the thread of the
nail or screw projects beyond the nylon bush. If, for any
reason, such a nut is removed from the nail or screw during
an operation it should be discarded and replaced with a
new nut, Similar considerations exist if the components

of a fixation device are fastened together by a bolt fitted
with a nylon locking insert. Care should also be taken to
avoid the mixing of components from different devices
during, for instance, preparation for sterilization.

Once implantation has been completed, an implant should
never be reused after removal.

It is strongly recommended that the products specified in
this Part of BS 3531 should be manufactured according to
the recommendations given in the '‘Guide to Good
Manufacturing Practice for Orthopaedic Implants’. *

Product certification. Users of this British Standard are
advised to consider the desirability of third party
certification of product conformity with this British
Standard based on testing and continued surveillance,
which may be coupled with assessment of a supplier's
quality systems against the appropriate Part of BS 5750.

Enquiries as to the availability of third party certification
schemes will be forwarded by BSI to the Association of
Certification Bodies. If a third party certification scheme
does not already exist, users should consider approaching
an appropriate body from the list of Association members.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.

Documents

* Compiled by the Department of Health and Social Security; published and available from Her Maj ssty’s ouatiofipny-Qffies:

{SBN 0 11 320846 4.
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British Standard

Implants for osteosynthesis

Part 15. Specification for devices for the fixation of the ends of the femur in adults

Section one. General

1. Scope

This Part of BS 3531 specifies general requirements for
orthopaedic implants, substantially of metal construction,
used for the fixation of fractures and osteotomies of the
upper and lower ends of the femur in adults. The types of
device covered are as follows:
(a) nails and screws intended to be used alone;
(b) nail plates and blade plates of one-piece construction;
(c) fixation devices of multi-piece construction of either
fixed or adjustable angle;
(d) fixation devices of multi-piece construction with
sliding nail or screw, with or without a compression
device.
This standard is not applicable to bone screws for fixing the
femoral plate of the fixation device to the shaft of the
femur (see BS 3531 : Part 5) or devices for introduction
into the medullary canal of the femur (see BS 3531 :
Part 14).

NOTE 1. Figures 1 to 7 are intended to illustrate nomenclature and
the designation of dimensions, but the representation of the
components does not otherwise form part of this standard.

NOTE 2. The titles of the publications referred to in this standard
are listed on the inside back cover.

2. Definitions

For the purposes of this Part of BS 3531 the definitions
given in BS 6324 apply together with the following.
NOTE. See also figures 1 to 7.

2.1 fixation screw. A screw, used alone or in conjunction
with a femoral plate, that is inserted into the upper or
lower end of the femur to produce fixation of the detached
end to the shaft of the femur.

2.2 bone screw. A screw used to attach the femoral plate
of a fixation device to the shaft of the femur.

2.3 compression screw. A screw used to locate and secure
the head end of the fixation screw or nail to the femoral
plate in some designs of fixation devices of multi-piece
construction.

2.4 screw head. Either:

{a) the expanded end of a screw, bearing the head recess
to accommodate a screwdriver or introducer; or

(b) that region of a fixation screw by which it is in load-
bearing contact with the femoral plate of a fixation
device of multi-piece construction.

NOTE. A male head has a threaded spigot which passes through a
hole in the femoral plate and is secured by means of a washer and
nut. A female head has a threaded recess, and is secured by
means of a bolt that passes through a hole in the plate and
washer,

2.5 point of nail. The shaped region at the leading end of

a nail.

NOTE. In some types of nail, this shape may be continuous from the
tip to the head of the nail. Forms of cross section currently used
include tri-fin, V-shaped, rectangular and rectangular channel.

2.6 head of nail. The region of a nail by which it is in load-
bearing contact with the femoral plate of a fixation device
of multi-piece construction (see note to 2.4).

2.7 introducer recess. The recess, usually threaded, in the
head of a nail into which an instrument (the introducer) is
inserted for the purposes of introduction or removal of the
nail.

2.8 femoral plate. A plate that is provided in one region
with holes or slots to accommodate bone screws by means
of which it is secured to the shaft of the femur and, in
another region usually at an angle to the other, has provision
for attachment of a fixation screw or nail.

NOTE. The design of the plate may allow the angle between the
plate and nail or screw to be adjusted at the time of implantation.
The femoral plates of devices for use in the upper end of the femur
are frequently referred to as ‘trochanteric’ plates, and those for use
in the lower end as ‘condylar’ or ‘supracondylar’ plates.

2.9 barrel plate. A femoral plate in which the region of
attachment of the fixation screw or nail is in the form of a
cylinder,

NOTE. The fixation screw or nail may be able to slide within the
cylinder, or it may be fixed in position, either temporarily or
permanently, by means of a compression device. Some means of
controlling rotation of the nail or screw may also be provided.

Section two. Requirements applicable to
fixation devices of all types.

3. Materials

3.1 Metals. The metal of construction shall be one of the
following compositions:
(a) staintess steel in accordance with BS 7252 : Part 1
or Part 9;
{b) cast cobalt-chromium-molybdenum alloy in accor-
dance with BS 7252 : Part 4, with the casting complying
with BS 7254 : Part 5;
(c) wrought cobalt-chromium-tungsten-nickel alloy in
accordance with BS 7252 : Part b;
(d) wrought titanium alloy in accordance with BS 72562 :
Part 3.
The whole of a one-piece device, or all the met cu ments
components of a multi-piece device, cnal! oo made of metal
of the same composition.
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Forged components shall comply with BS 7254 : Section 6.1.

Attention is drawn to the method of specifying forgings
given in BS 72564 : Section 6.2,

3.2 Plastics materials. Plastics materials shall be used
only for the manufacture of locking bushes and inserts.
The plastics material shall be nylon (polyamide homo-
polymer) type 66.

4. Holes and slots for bone screws in femoral plates
Holes for bone screws in plates shall be either:

{a) countersunk holes of dimensions in accordance with
BS 3531 : Section 23.2 and/or countersunk slots of
width and profile in accordance with BS 3531 : Section
23.2, to accommodate bone screws of 4.0 mm nominal
size as specified in BS 3631 : Section 5.4;

NOTE. The length of slots will vary according to the design of
the implant and need not be in accordance with BS 3531 :
Section 23.2.

or

(b} countersunk holes or countersunl slots of dimensions
to accommaodate bone screws of HA 4,5 mm nominal
size and/or HB 6.5 mm nominal size as specified in

BS 35631 : Section 5.3.

b. Angle between femoral plate and nail or
fixation screw

5.1 In the case of plates in which there is no provision for
adjustment of the angle between plate and nail or screw,
the angle between the plate and the nail or fixation screw
shall not differ from the nominal value stated by the
manufacturer by more than + 2°,

5.2 If there is provision for adjustment of the angle
between the plate and the nail or screw, the minimum and
maximum angles shall not differ from the nominal values
stated by the manufacturer by more than * 2°.

6. Maximum diameter of nail or fixation screw

The maximum cross-sectional dimension of the nail or
screw shall be such as to allow that portion of the naif or
screw designated in figures 1 to 7 as the ‘effective {ength’
to pass through a circle of 13,0 mm diameter.

7. Cannula of nail or fixation screw

With the exception of nails and fixation screws for use alone
{see 14.4) the diameter of the cannulation hole, if present,
shall be nominally 2.8 mm and shall be not less than

2.80 mm.

NOTE. This nominal diameter of hole is suitable for the use of guide
wires of 2,50 mm nominal diameter, as specified in BS 3631 :
Seetion 6,1. :

8. Wall thickness of cannula of nail or fixation
screw
With the exception of nails and fixation screws for use alone
(see 14.5) the minimum thickness of the wall of the cannula
if present, within the nail or screw shall be as follows:
{a) 1.356 mm for devices made of stainless steel;
{b) 0.79 mm for devices made of cast cobalt-chromium-
molybdenum alloy;
(c) 0.79 mm for devices made of wrought cobalt-
chromium-tungsten-nickel alloy;
{d) 1.29 mm for devices made of wrought titanium alloy.

’
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9. Dimensions of fins of finned nails

In the case of finned nails, the thickness of the nail fins at a
point midway between the longitudinal central axis of the
nail and the outer edge of the fin in a plane at right angles
to the longitudinal axis of the nail shall be not less than
1.40 mm, nor greater than 2.90 mm.

10. Recess for introducer in head of nail

The recess for the introducer, if present, shall have an 1SO
metric screw thread of size M6 x 1 or M8 x 1 of tolerance
class 6H in accordance with BS 3643. The length of the
screw thread shall be not less than 8 mm,

11. Surface finish
The surface finish of fixation devices and component parts
shall comply with BS 7254 : Part 2.

12. Ancillary components for assembly of fixation
devices of multi-piece construction

12.1 Washers. The hole in the washer shall be not less than
8.0 mm diameter.

12.2 Nuts and bolt heads. Nuts and bolt heads shall be of
hexagonal form and shall be of size M8 in accordance with
the dimensions specified in BS 3692.

12.3 Screw threads. Nuts and bolts shall have I1SO metric
screw threads of sizes M6 x 1 or M8 x 1 of tolerance class
6H/6g in accordance with BS 3643.

12.4 Locking bushes and inserts. Locking bushes and
inserts shall be made of nylon (polyamide homopolymer)
type 66.

NOTE. Attention is drawn to paragraph 7 of the foreword,
regarding the use of locking inserts and bushes,

12.5 Cannulated bolts. The diameter of the cannula,

if present, in the bolt shall be as specified in clause 7.

Section three. Additional requirements for
fixation devices of one-piece construction

13. Nail plates

NOTE. The nomenclature of the features of nail plates is given in
figure 1 for devices for use in the upper femur and figure 2 for
devices for use in the lower end of the femur.

13.1 Designation of dimensions

13.1.1 Dimensions other than cross-sectional dimensions
shall be designated as shown in figure 1 for devices for use
in the upper end of the femur and figure 2 for devices for
use in the lower end of the femur.

13.1.2 The cross-sectional dimension(s) of the point of the
nail shall be designated as follows:

{a) the width and thickness of the nail blade in the case
of nails of rectangular cross section;

(b) the diameter of the smallest circle that circumscribes
the point of the nail, in the case of nails of other cross-
sectional shapes (e.g. tri-fin, V-shaped, channel).
13.2 Expression of size. The size of the plate and the nail
shall be expressed as specified in table 1.
NOTE. See appendix A for example of expression of sizes.
13.3 Range of effective lengths of nails. The range of
effective lengths of nails shall be from 50 mm to 150 mm.

NOTE. The preferred increment bEtweDBﬁTji ? Ir,ig,nts
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