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(57) - Claim
1. A locking nail for the medical care of hollow bone fractures comprising a

hollow nail shaft having a first and a second end, at least one cross bore for receiving a
bone screw at the first end and a further cross bore for a bone screw at the second end
adjacent to the driving end, characterized in that the nail shaft is formed straight,
having an outer diameter smaller than the inner diameter of the corticalis of the bone, ,
the cross bore at the second end is formed as an elongate bore and an inner threaded '
portion is formed at the second end for receiving a screw bolt which may be brought
into contact with the shaft of the bone screw extending through the elongate cross bore, .g’j
in that further a telescopic sleeve is provided to be pushed onto the nail shaft from the ;
driving end which sleeve cooperates with stop means of the nail shaft and is non-
rotatably connected thereto and that the telescopic sleeve comprises at least a cross bore
to be brought in alignment with the elongate bore.

AN




o
)

& P 5
RPECA ! . 5
N N AR

il -

Qe )

) S & F Ref: 226973

AUSTRALIA
PATENTS ACT 1990

COMPLETE SPECIFICATION

FOR A STANDARD PATENT

ORIGINAL

Name and Address
of Applicant: Howmedica GmbH
Professor-Kuntscher-Strasse 1-5
D-2314 Schonkirchen

GERMANY i
| '

Actual Inventor(s): Jouwert, Wilhelmus, Jacobus, Lucas Stapert and Klaus
Friedrich Adolf Behrens F
Address for Service: Spruson & Ferguson, Patent Attorneys .i i
| Level 33 St Martins Tower, 31 Market Street o
Sydney, New South Wales, 2000, Australia @ i
Invention Title: Locking Nail for the Medical Care of‘H61low Bone i i
Fractures b ?
The following statement is a full description of this 1nvent1on including the g ‘}
best method of perform1ng it known to me/us:- § ‘4
;_%

r




T T A e B T TR AR AT
.
.

LOCKRING NAIIL, FOR THE MEDICAL CARE OF HOLLOW BONE FRACTURES

The present invention refers to a locking nail for the
medical care of hollow bone fractures according to the

preamble of claim 1.

~ .
S For the first time German petty patent DE-GM 77 12 901

discloses a locking nail wnich is used for the osteo-
synthesis. The locking nail is driven distally or proximally
into the hollow bone after preparing the bone cévity. Using
conventional nails, the bone cavity is often enlarged by
D drilling. The ends of the nail are provided with cross bores
Nt to receive cortical screws to fix the locking nail in both
: the axial and rotational direction. This effectively
e stabilizes the fracture.

otet The known locking nail is axially slotted which is a draw-
|5 back when the nail is subjected to a torsion by being driven
in so that bony material is damaged. Therefore, European

el patent 118 778 disclosed a circular closure of the hollow
L nail shaft and a trefoiled or starlike profile, for example.
et For mounting the cortical screws it is necessary to drill

*i***s 30 the corticalis in alignment with the cross bores of the
nail. There are known numerous positioning means to find the
seeet cross bores in the nail and to drill the bores in the
Teose corticalis. A number of positioning means use X-rays and a
monitor. Other positioning means cooperate with the driving-
35 in end of the nail. The distance of the cross bores from the
»nail end is known; accordingly this determines the position
of the cross bores in the bone. Since, however, the known
locking nails are mounted by exerting substantial forces,
'the nail shaft may twist or bend so that the expeéted;
30 position of the cross bore deviates from the actual ’
position. '
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Up to now the locking nails have been primarily used for leg bones, wherein a
special shape and dimension of the nail shafts have been provided for the femur and the
tibia. In particular the shafts have been subjected to a curvature corresponding to the

“bone shape. It is of course expensive to store a variety of locking nails to be used for

different bones.

It is an object of the present invention to provide a locking nail which is used as a

standard nail for the plurality of cavity bones and which is selected with respect to its
length only. Furthermore, the bone nail should be suited for a dynamic medical care as
well as for subjecting compression and/or distraction forces.

The object is solved by a locking nail for the medical care of hollow bone
fractures comprising a hollow nail shaft having a first and a second end, at least one
cross bore for receiving a bone screw at the first end and a further cross bore for a
bone screw at the second end adjacent to the driving end, characterized in that the nail
shaft is formed straight, having an outer diameter smaller than the inner diameter of the
corticalis of the bone, the cross bore at the second end is formed as an elongate bore
and an inner threaded portion is formed at the second end for receiving a screw bolt
which may be brought into contact with the shaft of the bone screw extending through
the elongate cross bore, in that further a telescopic sleeve is provided to be pushed onto
the nail shaft from the driving end which sleeve cooperates with stop means of the nail
shaft and is non-rotatably connected thereto and that the telescopic sleeve comprises at
least a cross bore to be brought in alignment with the elongate bore.

The locking nail according to the invention provides a nail shaft which is straight
and which has an outer diameter which is for the most part smaller than the inner
diameter of the cortecalis. Therefore, enlarging the bone cavity by drilling is not
necessary in most cases. This facilitates not only the implantation, but reduces the

- damage of the bone. For the bone growing process the bone substance should be

damaged as least as possible.
The smaller diameter reduces the stability of the nail, but by providing the nail
with a straight, unslotted shaft, the nail may transmit substantial forces even having a

smaller diameter. This smaller diameter may be selected such that identical dimensions

are selected for the femur and tibia and even for the humerus. Due to the reduced
diameter the curvatures of the bone may be disregarded. For increasing stability, a
circular cross-section is preferred, at least for the most part of the nail shaft.

{N:ALIBDD]00072:1am
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" The cross bore facing the driving end is formed as an
elongated bore and in this portion the nail shaft includes
an inner thread to receive a screw. The inner end of the
screw may be pressed against a bone screw extending through

5 the elongated bore. The screw thus defines an axial abutment
for a static locking. However, when after the implantation
or at as later time the fracture shall be dynamized, the
screw may'be somewhat released so that the bone segments
joined through the bone nail have a relative freedom of

ID motion. Contrarly by tightening the screw, the fracture may

be compressed.

In a further embodiment of the invention a telescopic sleeve
may be pushed on the nail shaft from the driving end which
sleeve cooperates with an abutment of the nail shaft and is

15 fixed against rotation on the shaft, wherein the sleeve
includes at least a cross bore which is aligned with respect
to the elongate bore. Preferably, the cross bore of the
telescopic sleeve is aligned with the end of the elongate
bore facing away from the driving end when the sleeve

Jd0 contacts the abutment. The range of application of the
inventive nail may be thus extended. by using the telescopic
sleeve. A static support will be obtained when theé cortical
screw is located at the end of the elongate bore facing away
from the driving end and when the inner end of the screw

35 bolt abuts the cortical screw. However, it is necessary that
the telescopic sleeve is axially fixed.

To obtain a compression, the nail shaft is further driven in
when_the telescopic sleeve is locked. By turning a
_ chpréssing screw with respect to the ihner thread of the
36 nail shaft, the nail shaft and the telescopic sleeve may be
displaced towards each other to urge the bone frégments
‘together after the free end of the nail shaft has been
locked. : ' | ' '
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When a distraction shall be obtained, the nail shaft and
telescopic sleeve are locked by the cortical screws. By
turning a distracting screw with respect to the thread of
the telescopic sleeve, the nail shaft and telescopic sleeve
5 are displaced away from each other to move the bone

fragments apart.

The nail shaft and the sleeve should be held non-
rotationally with respect to each other. Accordingly, the
nail shaft may comprise a pair of opposite flats cooperating
I0 with a corresponding inner profile of the sleeve. The ends
of the flats preferably form abutments for the sleeve. The
outer diameter of the sleeve gradually tapers towards the
abutment. Thus the change between the nail shaft and the
sleeve is formed by a relatively small step which causes no
I5 problem for driving and handling the device.

It is of course possible to provide a constant diameter over
the whole length of the nail shaft. For forming the flats
and for increasing the stability within the region of the
elongate bore it is preferred to slightly snlarge the

d0 diameter in the region covered by the sleeve. A standard
nail may have a diameter of preferably 9 mm. The region
covered by the telescopic sleeve is selected to be 10 mm for

example.

The cross bore of the nail shaft facing away from the

35 driving end must be detected in a conventional manner when
the nail is mounted in the bone. The telescopic sleeve
including its cross bore cooperates with a positioning
device engaging at least a fecess at the free end of the
telescopic sleeve, for example. ‘

20 The locking nail is handled by means of a suitable driving

and extracting tool comprising ; tool shaft which includes
an outer thread portion on.the front end and a front

4
i
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* abutment and a head including a driving face at the opposite
end. The outer thread portion cooperates with an inner
thread portion of the nail shaft. The tool shaft may further
include an abutment for limiting the driving of the nail

’ 5 when the telescopic sleeve is locked. When the abutment
contacts the telescopic sleeve, the nail cannot be further

driver. in.

According to an embodiment of the invention the positioning
device cooperating with the sleeve comprises a U-shaped

|0 member comprising a handle forming joke, a first leg
including a bore for a positioning or drilling sleeve and a
second leg to be screwed on the driving end of the nail

JREEL shaft, wherein the elongate bore of the nail shaft is

K aligned to the drilling sleeve, when the nail shaft is

I5 mounted on the second leg. The second'leg preferably

vepe, comprises an axial bore to receive a nail positioning screw

and the cooperating ends of the second leg and the nail
shaft form a non-rotatable assembly when the nail shaft is
tightly drawn towards the leg end by the nail positioning

o a0 screw.

When the nail according to the invention is applied to the
humerus by distally driving in, the telescopic sleeve is not
needed. But even then, the position of the bone screw with
respect to the elongate bore in the nail shaft may have a
geort 8§ different position when used for the femur or the tibia for

*vons” - example. Thus the telescopic sleeve or, respectively, the

nail shaft must have a different relative position with
respect to the first leg of the positioning’ device.
According to a further feature of the inventioﬁ; a separate
-30 end piece of a predetermined length is provided for the.
second leg which may be mounted thereon by a sleeve nut or

the like.

| Samons
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* The bore in the first leg may receive a tissue protecting
sleeve in which a drilling guide sleeve is inserted for
guiding the drilling tool to drill the corticalis.
Preferably a pair of drilling guide sleeves of different

5/innér diameter is used. To avoid damaging the drill and to
reduce any damage to the bone a first drill is used to drill
the first adjacent corticalis. Thereafter a drill of smaller
diameter is used to drill the second corticalis beyond the
elongated bore and the bores of the sleeve. The cortical

ID screw is then formed to have a threaded portion close to the
head, whereas the remaining shaft is threadless.

As mentioned before, the diameter of the locking nail may
A have a standard size disregarding the application. The same ;i

e applies to the cortical screws. However, the length of the
e 15 nail shaft and the cortical screw should be suitably
S selected.

An embodiment df the invention is described in more detail
in referring to the drawings which show: oy

*:?: Fig. 1 a section of a locking nail according to the % (j

Q0 invention along line 1-1 in Fig. 2. e
el Fig. 2 a side view of the locking nail of Fig. 1. %';
BT - TFig. 3 a section of a nail of Fig. 1 along line 3-3. ! ﬁ

Fig. 4 a section through a telescopic sleeve for the nail
il of Fig. 1. ' =
eess® 3§ Fig. 5 a part section of Fig. 4 turned 90° around. L
Fig. 6 an end view of the sleeve of Fig. 1 in the o
, direction of arrow 6 in an enlarged scail =
Fig. 7 a side view of a first embodiment of a compressing : {
screw for the nail of Fig. 1. S _ |
30 Fig. 8 a second embodiment of a compressing screw.
_ Fig. 9 _'a side view of a distracting screw for the nail of
Fig. 1. '

i
e T TR



LE-R X
L] o

« Fig. 10
Fig. 11

5 Fig. 12
Fig. 13
Fig. 14
Fig. 15

0 Fig. 16
Fig. 17
Fig. 18

5 Fig. 19
Fig. 20
Fig. 21

d0 Fig. 22
Fig. 23
Fig. 24

85 Fig. 25

7

a side view of a cortical screw for the nail of
Fig. 1. )

an end view of the cortical screw in the
direction of arrow 11 in Fig. 10.

a section of the part of the screw in Fig. 10
indicated by the circle 12.

a section of a positioniné device.

a side view of the positioning device.

a sleeve nut for the positioning device.

an end view partly in section of the longer leg of
the positioning device turned 90° around.

a side view of a tissue protecting sleeve for the
positioning device,

a longitudinal section of the sleeve of Fig. 17.
a side view of a drilling guide sleeve.

a longitudinal section of the drilling guide sleeve
of Fig. 19.

a side view of an adaptor for the positioning
device.

a side view of the adaptor of Fig. 21.

an end view of the adaptor of Fig. 21 in the
direction of arrow 23.

a nail positioning screw for the bone nail of
Fig. 1 partly in section.

a side view of a driving tool.

Before describing the embodiments in detail it should be

- mentioned that the dimensions shown in the Figures do not
correspond to the actual size of the components and are not

3\ -
in proper scale with\ respect to each other.

A hollow nail shaft 10 comprises a first end 12 which is

slightly drawn in. The nail shaft 10 comprises a first

portion 14 of circular cross section having an outer

diameter of 9 mm, for example. The portion 14 passes over a
tapered portion 16 to a second‘portion 18 including opposite
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flats 20 and 22. Close to the second end 24, an elongated
bore 26 extends through the portion 18. The axis of the
elongate bore extends in the same plane as the cross bores
28 and 30 at the first end of the nail shaft 20.

The flats 20, 22 in combination with the tapered portion 16
form small abutments 32, 34. One sees that the portion 18 in

front of the bore 26 has a somewhat larger wall thickness

then within the region of the bore. In the region of the
elongate bore 26 up to the end 24 there is provided an inner
thread 36. A telescopic sleeve 40 shown in Figs; 4 to 6 has
a circular cross section and at least partly an inner
profile which corresponds to the profile of the nail portion
13, i.e. internal flats as shown at 42. Still further, the
outer diameter gradually decreases from one end to form a

5'tapered portion 44. The telescopic sleeve 40 includes a pair

ao

of cross bores 46 and 48 as well as an internal thread
portion 50 at the other end. At the end of the end portion a
pair of opposite recesses 52 is formed.

The sleeve 40 is pushed over the nail portion 18 up to the
abutments 32, 34. The sleeve vhen is non-rotatably mounted
on the nail shaft 10. In this position the bore 48 is
aligned with the end of the elongate bore 26 facing away
from the end 24. '

A first compressing screw 54 comprises a shaft portion 56
free of threads and a threaded portion 58 which end includes

‘an inner hexagon 60. The threaded portion 58 can be screwed

~in the inner thread portion 36 of the nail shaft 10. The

free end of the shaft portion 56 coacts with a bone screw

" extending through the elongate bore 26. When the screw is

located between the ends of the bore 26, it is possible to
subject the fractured segments to a compre351ng force. For
example this lS necessary when the nail (without telescoplc

, sleeve) is dlstally driven in the humerus.
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" A second compressing screw 62 comprises a relatively long

10

J0

as

threaded portion 64 and a head 66 on which underside a
cylindrical portion 68 is formed. The head 66 is provided
with an inner hexagon 70 or the like. The threaded portion
64 is screwe+ in the inner thread portion of the nail shaft
10. The head 66 cooperates with the telescopic sleeve 10 in
as much the cylindrical porcion 68 enters the sleeve 40
whereas the outwardly projecting head portion contacts the
end of the telescopic sleeve. By actuating the compressing
screw 62, the sleeve 40 may be shifted along the nail
portion 18 under the conditiun that the sleeve end is remote
from the stops 32, 34. For example this is true when after
locking the sleeve 40 by inserting bone screws through the
boré 46, 48, the nail shaft 10 is further driven in the bone
and then fixed. By turning the compressing screw 62, the
nail shaft 10 and sleeve 40 ars moved towards each other to
subject the bone fragments to a compressing force.

A distracting screw 72 shown in Fig. 9 comprises a head 74
including an external thread portion 76 and an internal
hexagon 78 as well as a short shaft portion 80. The head 74
cooperates with the internal thread portion 50 of the sleeve
40, while the shaft portion 80 cooperates with a bone screw
extending through the bore 46 to move the sleeve 40 and the
nail shaft 10 apart when both are fixed in the bone. This
makes it possible to exert a distracting force to the bone
fragments. ‘

Figs. 10 to 12 illustrate a cortical screw 82 to be inéerteﬁ
through the cross bores 28, 30 and through the elongate bﬁfe
26 in the nail shaft and the cross bore 46, 48 of the slééve
40. The screw comprises a head 84 including an inner -
hexagon, a threaded portion 86 of relatively short length
below the head 64 and a cutting groove 88 provided therein
which is formed at the free end. A relatively long |
threadless shaft portion 90 ending in a conical tip 92
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including opposed drilling grooves 94 suspends from the
threaded portion 86. Fig. 12 shows that the thread of the
portion 86 comprises first flanks 96 extending vertical to
the screw axis and second flanks 98 extending under an angle
of 60° which facilitates easily turning the thread profile
in the drilled bore in the corticalis, whereas the steep
flanc 96 serve to create a high back-holding force.

A substantially U-shaped positioning device 100 comprises a
first leg 102 and a second leg 104 both being connected
through a handle forming joke 106. A pair of bores 108, 110
which are parallel to each other and into which opens a
cross bore to receive a fixing screw 112 shown in Fig. 14 is
located near the free end of the leg 102.

The second leg 104 comprises an axial bore 114 and a short
threaded portion 116 on the right hand portion which has a
reduced diameter and an axis parallel nose 118 at the free
end thereof. The nose is suited to align an adaptor 120
shown in Figs. 21 and 22, the end of the adaptor including a
radial flange 122 in which a recess 124 is formed. The nose
118 engages the recess 124. A sleeve nut 126 (Fig. 15) '
comprising an inner thread portion 128 is screwed on the
threaded portion 116 of the leg 104. An inner shoulder 130
contacts the radial flange 122 to rigidly mount the adaptorx
120 on the leg 104. The other end of the adaptor 120

35 comprises a pair of noses 132, 134 cooperating with the

recesses 52 of the telescopic silzeve 40. The sleeve 40 is
thus non-rotatably fixed with respect to the adaptor 120. A
nail holding screw 136 comprises a relatively long slim
shaft 140 having a free end which comprises a threaded
portion 142 of a reduced diameter and the other end
comprising a knurled head 144. Thé nail holding screw 136 is
inserted througﬁ the leg 104 and the adaptor to be screwed

(ko the inner thread portion 36 of the nail shaft 10 to
#ixedly connect the nail shaft 10 to the leg 104. In a

] n
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* standard size of the adaptor 120 the axis of the bore 108 in

the leg 102 is aligned with the end of the elongate bore 26
facing away frcm the driving end 24 and with respect to the

cross bore 48 of the sleeve 40. The device 100 thus makes it

g possible to mount the nail and to detect the bores in the
nail to properly drill the bore holes in the corticalis. It
is still mentioned that the passage in the leg 104 and the
adaptor 120 serve to accommodate a lance for driving in the
nail shaft 10 in case a further driving of the nail shaft

10 becomes necessary.

- Redriving the nail is performed with a redriving tool 146

shown in Fig. 25. The tool comprises an elongate shaft 148
tee which is reduced in diameter at 150. The free end carries a

”
a
)

portion 152 of a reduced diameter. The opposite end carries

-
n
"

I a head 154 including a driving face. A pair of opposed flats

& Bmm maw A
& ~
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LR, J
L

156 is shown to apply a rotating tool.

.
-
-

The bores 108, 110 of the positioning device 100 may
accommodate tissue protecting sleeves of which one sleeve
o e ¥ 158 is shown in Figs. 17 and 18. The sleeve comprises a
Jd0 hollow shaft 160 and a knurled head 162 including an axial
bore with a threaded portion 164. A fixing screw 112 holds
Yo ol the sleeve 158 in position in the bore 108 or 110.

The protecting sleeve 158 accommodates a drill guiding
speeed sleeve 166 shown in Figs. 19 and 20. The sleeve comprises a
Yeces® 25 hollow elongate shaft 168 and a knurled head 170 as well as
a short threaded portion 172 below the head. The threaded
portion 172 is screwed in the threaded portion 164 to
axiallyvfix the guide sleeve 166 in the protecting sleeve
158./ A drilling tool is inserted through the guide sleeve
30 166 to drill the corticalis which then receives a bone screw
, shown in Figs. 10 to 12. For this, a bore having a larger
diameter is first drilled so that to drilling guides .leaves
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" are necessary to guide a drilling tool of a smaller
diameter.
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The claims defining the invention are as follows: =
1. A locking nail for the medical care of hollow bone fractures cdmprising a
hollow nail shaft having a first and a second end, at least one cross bore for receiving a
bone screw at the first end and a further cross bore for a bone screw at the second end
adjacent to the driving end, characterized in that the nail shaft is formed straight,
having an outer diameter smaller than the inner diameter of the corticaiis of the bone,

- the cross bore at the second end is formed as an elongate bore and an inner threaded

portion is formed at the second end for receiving a screw bolt which may be brought
into contact with the shaft of the bone screw extending through the elongate cross bore,
in that further a telescopic sleeve is provided to be pushed onto the nail shaft from the
driving end which sleeve cooperates with stop means of the nail shaft and is non-
rotatably connected thereto and that the telescopic sleeve comprises at least a cross bore
to be brought in alignment with the elongate bore.

2.  The locking nail of claim 1, characterized in that a headless screw bolt is
provided comprising an inner hexagon for applying a rotating tool.

3. The locking nail of claim 1 or 2, characterized in that the threaded portion
extends into the area of the elongate bore.

4.  The locking nail of claim 3, characterized in that the cross bore of the
telescopic sleeve is aligned with the end of the elongate bore facing away from the
driving end when the telescopic sleeve contacts the stop means.

5.  The locking nail of claim 3 or 4, characterized in that the nail shaft .
comprises a pair of opposed tlats in the region of the telescopic sleeve and that the
internal profile of the telescopic sleeve at least partly corresponds in shape thereto. y i

6.  The locking nail of claim 5, characterized in that the ends of the flats form By
stops for the telescopic sleeve: Loy

7.  The lockiag nail of any one of claims 3 to 6, characterized in that the region i .
of the nail shaft outside the telescopic sleeve has a slightly smaller diameter than the
remaining nail shaft.

8.  The locking nail of any one of claims 1 to 7, characterized in that the
diameter of the nail shaft is about 9 mm.

9.  The locking nail of any one of claims 1 to 8, characterized in that the wall

e KA P A AN
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thickness of the nail shaft in the region of the stop means up to the elongate bore is
Jarger than in the remaining region.

10. The locking nail of claim 7 or claim 8, characterized in that the diameter in
the region of the telescopic sleeve is about 10 mm. . ;

11. = The locking nail of any one of claims 3 to 10, characterized in that the outer
diameter of the telescopic sleeve gradually tapers towards the stop means.
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12.  The locking nail of any one of claims 3 to 11, characterized in that the free
end of the telescopic sleeve comprises at least a recess for engaging a positioning
device.
13.  The locking nail of any one of claims 3 to 12, characterized in that the
5 telescopic sleeve comprises an internal thread portion at its free end portion to receive a
distracting screw.
14. The locking nail of claim 1 or claim 3, characterized in that the head of the
screw bolt cooperates with the free end of the telescopic sleeve.
15. A locking nail substantially as hereinbefore described with reference to
10 Figures 1 to 6.
DATED this Twenty-seventh Day of July 1995
Howinedica GmbH
Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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A2

LOCKING NAIL FOR THE MEDICAL CARE OF HOLLOW BONE FRACTURES
Abstract .
A locking nail for the medical care of hollow bone fractures

5 comprising a hollow nail shaft having a first end (12) and a.second end

(24), at Teast a cross bore (28,30) Tor receiving a bone screw at the
first end (12) and further cross bore (46,48) for a bone screw at the
second end (24) adjacent the driving end, whereby the nail shaft (20), is
formed straight, having an outer diameter smaller than the inner diameter

10 of the corticalis, a bore (26) at the second end (24) is formed as an
elongate bore and an inner threaded portion (36) is formed at the second
end (24) which threaded portion (36) extends into the elongate bore for
receiving a screw bolt which may be brought in contract with the shaft of
the bone screw extending through the elongate bore.
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