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Claim

1. A drill-guide device for a drill to produce a
bone-screw pilot hele extending substantially transverse to
a longitudinally extending intramedullary nail which has
been longitudinally installed in a femur having a fracture
in the femoral neck thereof, wherein the intramedullary
nail has a longitudinal &axis and a proximal end, said
device comprising a drill template and adjustable means for
removably attaching of said template to the proximal end of
the intramedullary nail, and for adjustably tilting said
template about a horizontal axis extending transverse to
the longitudinal axis o¢f the intramedullary nail and
transverse to the radial direction of the femoral neck,
said adjustable means including means for vertically
adjusting said template in a direction parallel to the
longitudinal axis of the intramedullary nail, said drill
template having at least two drill-guide holes which are at
a horizontal spacing transverse to the longitudinal axis of
the intramedullary nail and transverse to the direction of
the femoral neck, said spacing c¢orresponding at least to
the diameter of said intramedullary pin.
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9. A drill-guide device for a drill to produce a
bone-screw pilot hole extending substantially transverse to
a longitudinally extending intramedullary nail which has
been longitudinally installed in a femur having a fracture
in the femoral neck thereof, wherein the intramedullary
nail has a proximal end, said device comprising a drill
template and adjustable means for removably attaching said
template to the proximal end of the intramedullary nail and
for adjustably tilting said template about a horizontal
axis extending transverse to the longitudinal axis of the
intramedullary nail and transverse to the direction of the
femoral neck, said adjustable means including means for
vertically adjusting said template in a direction parallel
to the longitudinal axis eof the intramedullary nail, said
drill template being a block having at least two drill-
guide holes which are at a horizontal spacing transverse to
the 1longitudinal axis of the intramedullary nail and
transverse to the direction of the femoral neck, said
spacing corresponding at least to the diameter of said
intramedullary nail, said drill-guide holes being on axes
which are inclined in substantial conformance with the
slope of thie femoral neck with respect to the shaft of the
femur, said axes of the respective drill-guide bores
converging in the direction of the aligmment of the femoral
neck in such mamner that these axes geometrically intersect

beyond the femoral head.
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(57) Abstract

The invention relates to a pilot device for a drill for making the drilling for the
insertion of a screw into the neck of the femur, an intramedulary nail being already
inserted in the femur, comprising a pivotable drilting template adjustable for height
removably fitted at the proximal end of the intramedullary nail and having at least two
drilling holes at a horizontal distance from each other of at least the diameter of the in-
tramedullary nail.

(57) Zusammenfassung

Die Erfindung bezieht sich auf eine Fiihrungsvorrichtung (5, 6) fir einen Boh-
rer zut Herstellung der Bohrung zum Einbringen einer Schenkelhalsschraube (14) bei
eingebrachtem Marknagel (1) im Oberschenkel, wobei eine schwenkbar und hdhenver-
stellbat an das proximale Ende des Marknagels abnehmbar angeschlossene Bohrseha-
blone (5) vorgesehen ist, die wenigstens zwei Bohrerlocher (3, 4, 3a, 4a) aufweist, die
' einen horizontalen Abstand voneinander aufweisen, der mindestens der Murchmesser
des Marknagels entspricht.
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"Guide Device for Inserting a Screw into the
Neck of the Femur"

The invention relates to a drill guide device for
use in producing holes for bone screws in the neck of a
femur.

A guide device for drilling into the neck of a
femur is known from U.S. Pat. ©No. 4,733,654, which
discloses a drill template adapted to be placed on a
proximal-end part of an intramedullary nail; the device is
completely rigid, so that neither turning nor swinging
movements are possible. Therefore, the alignment of holes
to be drilled 1is determined once and for all, and
adaptation to different conditions ©of an individual person
are not possible.

The primary object of the invention is to provide
an improvement in a drill-guide device of the character
indicated such that, in the event of a fractured femur in
which an intramedullary mnail has Dbeen installed, a
fractured femoral neck can be set without the need to align
drilled holes with holes in the intramedullary nail.

According to one aspect of the present invention
there is provided a drill-guide device for a drill to
produce a bone-screw pilot hole extending substantially
transverse to a longitudinally extending intramedullary
nail which hasg been longitudinally installed in a femur
having a fracture ir the feéemoral neck thereof, wherein the
intramedullary nail has a longitudinal axis and a proximal
end, said device comprisimg a drill template and adjustable
means for removably attaching of said template to the
proximal end of the intramedullary nail, and for adjustably
tilting said template about a horizontal axis extending
transverse to the longitudinal axis of the intramedullary
nail and transverse to the radial direction of the femoral
neck, said adjustable means including means for vertically
adjusting said template in a direction parallel to the
longitudinal axigs ¢f the intramedullary nail, said drill
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template having at least two drill-guide holes which are at
a horizontal spacing transverse to the longitudinal axis of
the intramedullary nail and transverse to the direction of
the femoral neck, said spacing corresponding at least to
the diameter of said intramedullary pin.

According to another aspect of the present
invention there is provided a drill-guide device for a
drill to produce a bone-screw pilot hole extending
substantially transverseé to a longitudinally extending
intramedullary nail which has been longitudinally installed
in a femur having a fracture in the femoral neck thereof,
wherein the intramedullary nail has a proximal end, said
device comprising a drill template and adjustable means for
removably attaching said template to the proximal end of
the intramedullary nail and for adjustably tilting said
template about a horizontal axis extending transverse to
the longitudinal axis of the intramedullary nail and
transverse to the direction of the femoral neck, said
adjustable means including means for vertically adjusting
said template in a direction parallel to the longitudinal
axis of the intramedullary nail, said drill template being
a block having at least two drill-guide holes which are at
a horizontal spacing transverse to the longitudinal axis of
the intramedullary nail and transverse to the direction of
the femoral neck, said spacing corresponding at least to
the diameter of said intramedullary nail, said drill-guide
holes being on axes which are inclined in substantial
conformance with the slope of the femoral neck with respect
to the shaft of the femur, said axes of the respective
Grill-guide bores converging in the direction of the
alignment of the femoral neck in such manner that these
axes geometrically intersect beyond the femoral head.

In other words, it is proposed that a
conventional intramedullary pin or locking pin should be
provided at its proximal end with & connecting device to
which it is possible to connect a guide or aiming device
which guides the drills in such a way that the drills pass
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into the neck or head of the femur on both sides of the
inserted intramedullary pin, so that screwing in of the
bone-screws is then possible, despite the inserted
intramedullary pin.

Thus, the drilling template is adjustably
supported by a suspension bar, one end of which engages
with the proximal end of the intramedullary pin, while the
other end of the suspension bar bears the drilling template
adjustably in height, i.e. it can be moved in the direction
of the longitudinal axis of the intramedullary pin, so that
a direction of the drilling template with regard to both
angle and height is possible through this.

After the insertion of the screws passing through
the fracture of the neck o0f the femur the suspension bar
can be removed and the threaded drilled hole then present
in the intramedullary pin can be closed by an appropriate
plug or a screw.

One embodiment of the invention is explained
below by means of the drawing.

The drawing shows in

Fig. 1 relatively diagrammatically and

partially opened a femur with an
intramedullary pin and a connected
drilling template and in

Fig. 2 diagrammatically a section to show

the axes of the drilling holes.



In the drawing an intramedullary pin is shown at 1 which is inserted
in a femur, a fracture of the femure which is to be immobilized by the
intramedullary pin being shown at B. In addition, a fracture B in the neck
of the femur is shown and now, despite the inserted intramedullary pin,
bone-screws must be passed through the femur and the neck of the femur as
far as the head of the femur, in order in this way to immobilize the

fracture of the neck of the femur.

The proximal end of the intramedullary pin is labelled 2 and here a
threaded connection 8 is provided, into which a corresponding counter-
thread of a suspeusion bar 6 can be screwed , so that this suspension bar

6 is then borne by the proximal end 2 of the intramedullary pin 1.

The term '"vertical" is understood hereinafter to mean a direction
running parallel to the Iongitudinal axis of the intramedullary pin 1 and
the term "horizontal" to mean a direction running at right angles to the
longitudinal axis of the intramedullary pin 1, and in some cases also at
right angles to the direction of the neck of the femur or in the direction

of the neck of the femur.

The suspension bar 6, in the embodiment shown, consists of an angular
part with the two arms 9 aand 10, the arm 10 being directed vertically
downwards — essentially parallel to the intramedullary pin 1 - while the
arm 9 is shown as horizontal - i.e. essentially at right angles to the
intramedullary pin 1 and in the divection of the axis of the neck of the
femur - and has at one end the threaded connection 8. A support 11 is
connected vertically and adjustably in height to the arm 10 - i.e.
adjustable in the longitudinal axis of the arm 10 and the intramedullary
pin 1 ~— by the fact that a corresponding screw 12 runs through a slot 13
to the arm 10 and the support 11 ¢an be secured with this screw 12, the
screw at the same time forming the axis of articulation for the horizontal
axis A - A. The support 11 itself bears a drilling template 5 which has
drilling holes 3 and 4 or 3a and 4a, these drilling holes 3 and 4 and 3a
and 4a having a horizontal distance a from each other and being inclined
in a vertical direction in relation to the horizontal running in the

direction of the neck of the femur. The angle of inclination a is



5

preferably 130°. Apart from this vertical inclination the two drilling
holes 3 and 4 or 3a and 4a coincide in the horizontal plane in such a way
as ls shown in fig. 2, i.e. the axes 5x and y intersect behind the head
of the femur, the two drilling holes 3 and 4 or 3a and 4a, however, being
at a transverse distance apart such that the screws pass by the inserted

intramedullary pin 1 without any problems.

A femur neck screw 14 with thread 17 is shown in the drawing as an
embodiment, the reference 15 indicating a drill which has previously

drilled the hole needed to receive the screw.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: -

1. A drill-guide device for a drill to produce a
bone-screw pilot hole extending substantially transverse to
a longitudinally extending intramedullary nail which has
been longitudinally installed in a femur having a fracture
in the femoral neck thereof, wherein the intramedullary
nail has a longitudinal axis and a proximal end, said
device comprising a drill template and adjustable means for
removably attaching of said template to the proximal end of
the intramedullary nail, and for adjustably tilting said
template about a horizontal axis extending transverse to
the longitudinal axis of the intramedullary nail and
transverse to the radial direction of the femoral neck,
said adjustable means including means for vertically
adjusting said template in a direction parallel to the
longitudinal axis of the intramedullary nail, said drill
template having at least two drill-guide holes which are at
a horizontal spacing transverse to the longitudinal axis of
the intramedullary nail and transverse to the direction of
the femoral neck, said spacing corresponding at least to
the diameter of said intramedullary pin.

2. A drill-guide device according to claim 1, in
which the drill template is a block and the drill-guide
holes are on axes which are inclined above the horizontal,
extending generally transverse to the intramedullary nail,
wherein the inclination substantially conforms to the slope
of the femoral neck with respect to the shaft of the femur.

3. A drill-guide device according to claim 1 or
2, im which said adjustable means for removably attaching
said template to said nail comprises a suspension bar
removably connected to the proximal end of the
intramedullary nail and rotatable about the longitudinal
axis of the intramedullary nail, said suspension bar
extending radially outward of the intramedullary nail and
having a free end, and szid free end carrying said means

for vertically adjustable positioning of the template
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parallel to the longitudinal axis of the intramedullary
nail.

4. A drill-guide device according to claim 3, in
which the drill template 1is selectively adjustable with
respect to the intramedullary nail and the suspension bar
about said horizontal axis transverse to the longitudinal
axis of the intramedullary nail and transverse to the
direction of the femoral neck.

5. A drill-guide device according to claim 3 or
4, in which the means for removable attachment includes
threaded attachment means at the proximal end of the
intramedullary nail and at an end of the suspension bar.

6. A drill-guide device according to c¢laim 5, in
which the threaded attachment means at the proximal end of
the intramedullary nail is adapted for closure after the
threaded attachment means at the end of the suspension bar
has been removably disconnected.

7. A drill-guide device according to any one of
claims 1 to 6, in which said at least two drill-guide holes
are part of a greater plurality of drill-guide holes, said
plurality of drill-guide holes being arranged one
vertically below the other in transversely spaced vertical
planes parallel to the longitudinal axis of the
intramedullary nail.

8. A drill-guide device according to any one of
claims 1 to 6, in which said at least two drill-guide bores
define a horizontally spaced pair which is one of a
plurality of vertically spaced pairs of drill-guide bores,
wherein corresponding bores of each pair are aligned 1in
first and second vertical planes having said horizontal
spacing.

9. A drill-guide device for a drill to produce a
bone-screw pilot hole extending substantially transverse to
a longitudinally extending intramedullary nail which has
been longitudinally installed in a femur having a fracture
in the femoral neck thereof, wherein the intramedullary

nail has a proximal end, said device comprising a drill
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template and adjustable means for removably attaching said
template to the proximal end of the intramedullary nail and
for adjustably tilting said template about a horizontal
axis extending transverse to the longitudinal axis of the
intramedullary nail and transverse to the direction of the
femoral neck, said adjustable means including means for
vertically adjusting said template in a direction parallel
to the longitudinal axis of the intramedullary nail, said
drill templaté being a block having at 1least two drill-
guide holes which are at a horizontal spacing transverse to
the longitudinal axis of the intramedullary nail and
transverse to the direction of the femoral neck, said
spacing corresponding at least to the diameter of said
intramedullary nail, said drill-guide holes being on axes
which are inclined in substantial conformance with the
slope of the femoral neck with respect to the shaft of the
femur, said axes of the respective drill-guide bores
converging in the direction of the alignment of the femoral
neck in such manner that these axes geometrically intersect
beyond the femoral head.

10. A drill-guide device according to claim 9,
in which said at least two drill-guide holes constitute a
first pair of a plurality of pairs of drill-guide holes,
said pairs being vertically spaced from each other and
similarly corvergent.

11. A drill-guide device substantially as herein
described with reference to and as illustrated in the

accompanying drawings.

Dated this 11lth day of January, 1995.

DIETMAR PENNIG
By its Patent Attorneys:

GRIFFITH HACK & CO.
Fellows Institute of Patent
Attorneys of Australia.
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