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(57) Abrége/Abstract:
The osteosynthetic device (1) In form of an intramedullary nail has a longitudinal shape with a central axis (5), a first end (2) and
a second end (3). The shape of the device (1) Is based on the form of a helix.
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OSTEOSYNTHETIC DEVICE

This 1nvention relates to an osteosynthetic device according to

the preamble of claim 1.

For the insertion of intramedullary nails the intramedullary
canal has to be prepared first. Prior art intramedullary nails

have therefore the following major disadvantages:

- the opening i1s bigger than the nail cross-section because

of the bend of the nail; and

- the single bend at one point of the nail does not correspond

to the anmatomical shape of the medullary cavity of long

bones.

Conventional nails forces the surgeon to use 1in proximal

humerus a medial entry point which 1s located too medially,

almost at the articular surface of the humerus, i1i.e. far from

ideal from mechanical and vascular aspects of proximal humerus.

The present invention is designed to overcome the foregoing

problems by providing an osteosynthetic device, particularly

an 1ntramedullary nail, which is capable of following the shape

r—

of the medullary cavity of long bones of humans. No oversized
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opening 1s needed because the helix shape makes it possible to

turn the nail during 1i1ts insertion into the medullary cavity.

The entry point of unreamed nails is optimised especially at

the femur and the tibia but also in the humerus.

1B

The main advantages of the device according to the invention

are the following:

- 1t allows for a better placement of the entry hole of the

nail into the bone avoiding risky points, as for instance,

the danger of injuring the vascular supply of the femoral

head; this lowers the complication rate and makes humerus

nailing easier to perform;

t
)y
)

1l the

- 1t does not require an entry hole larger
cross-section of the nail; and

- it allows easy removal of the nail after bone healing.

Elastic intramedullary nails are not so useful 1in the

adolescent/older child because they may be slightly unstable,

p—
p—

requlring often the use of postoperative splints. The use of

conventional naills 1in older children and adolescents is

assocliated to a high risk of femoral head necrosis. A lateral

1)

a thin constant section (no proximal thick

entry points, o:

prart) can be a high bonus for these patents.
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In the case of plates and/or of internal fixators according to

the invention the main advantage is the posgssiblity to allow the

implant to be - for instance - anterior in distal humerus and

lateral in proximal humerus, avoiding the risk of radial nerve

injury.

While one of the principal applications of the invention is as

n intramedullary nail, the invention can also be applied to

QJ

extramedullary devices, e.g. bone plates or internal fixators.

In the modification of a bone mnail the device according to the

—ibila and radius.

invention may be used in the femur, humerus,

In a preferred embodiment the envelope of the helix is a

circular cylinder having the same central axis as the helix

and the helix 1s running over less than 540°, preferably over

less than 360°. The radius ¥ of the circular cylinder

purposefully is 1n the range of 10 to 50 mm, preferably in the

range of 15 to 30 mm. The pitch p of the helix should be in

the range of 100 to 1'500 mm, preferably in the range of 300

to 1000 mm.

The cross-section orthogonal to the central axis of the helix

1s preferably a circle, sguare or star.

In a further preferred embodiment the second end of the nail

is pointed, which allows easier introduction into the bone.
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In a further preferred embodiment the cross-section orthogonal

to the central axis

with the gideg a and

s

O‘-
Ty

o,

the outer and inner side

of a:b 18 gmaller tha

Preferably the essentially rectanguls

n 0O

at 1ts smaller =sides a.

In a further preferred embodiment

nearer to the first end

PCT/CHO01/00276

the helix 18 esgsen

cially a rectangle

the larger sides b being oriented to

of the helix. Purposefully the ratio

, 50, preferably smaller than 0,35.

the portion

T Ccrogss-gsectlon 1g trimmed

of the helix

1s thicker than the portion of the

helix nearer to the second end. thig allows

a
1

tOY

a handle to hold and manipulate the helix nail.

=

In a further pre:

is a straight line.

In a further preferred embodiment the

to the central axis

attachment of

pr

“erred embodiment the central axisgs of the helix

cross-section orthogonal

has a maximum dimension in the range of 5

to 14 mm and the length of the cylindexr or of the helix is in

—
—

the range of 200 to 500 mm.

In a further preferred embodiment the implant may be provided

with lateral holes for locking screws.

The 1nvention will be

ther described with

fur

accompanying drawings in which:

re

ference to the

Fig. 1 1s a perspective view of a device according to the
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invention i1n the form of a helical nail;

Fig. 2 1s a perspective view of a device according to the

invention in the form of a helical plate;

Fig. 3 1s a detail of the nail according to Fig. 1;

]

Fig. 4 1is a detail of the plate according to Fig. 2;

Fig. 5 18 a an orthogonal cross section through the nail

according to Fig. 1;

Fig. 6 1s a variation of the orthogonal cross section; and

Fig. 7 1s a further variation of the orthogonal cross

gsaection.

The osteosynthetic device 1 according to the invention is

represented in Fig. 1 1in the form of an intramedullary nail.

It has a longitudinal shape with a central axis 5, a first end

2 an a second end 3. The shape of the device 1 is based on the

form of a helix which in geometry 18 a well-known

configuration. The envelope of the helix as shown in Fig. 1 is

a clrcular cylinder 4 having the same central axis 5 as the

helix. The central axis 5 of the helix 1s a straight line. The

helix 1s running over less than 540°, preferably over less than

360°. Typically the helix is running over 240°. The radius r of
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the circular c¢ylinder 4 1is in the range of 10 to 50 mm,

preferably in the range of 15 to 30 mm. The pitch p of the

helix 1s range of 100 to 1'500 mm, preferably 1n the range of

300 to 1000 mm. As shown 1in Fig. 5 the cross-section

orthogonal to the central axis 5 of the helix is a circle, i.e.

the helix is made of a cylindrical rod. Alternatively as shown

in Figs. 6 and 7 the cross-section may also have the shape of a

square or a star (or may be fluted).

Another embodiment of the invention 18 represented in Fig. 2.

It differs from the embodiment of Fig. 1 by the cross-section

orthogonal to the central axis 5 which is not circular but

rectangular, 1i1.e. the helix i1is made of a flattened rod. In

particular the cross-section 6 orthogonal to the central axis 5

of the helix is essentially a rectangle with the sgides a and b,

the larger sides b being oriented to the outer and inner side

the helix. Instead of a rectangular shape the cross-section

1}

Q.

could have an ellipsoidal shape, where a/2 and b/2 would be the

i 1]

hali

-axis of the ellipse. The ratio of a:b should be smallerx

than 0,50, preferably smaller than 0, 35.

The portion of the helix nearer to the first end 2 is thicker

than the portion of the hellx nearer to the second end 3 this

allowing attachment of a handle

to hold and manipulate the

pr—

device 1.

The cross-section orthogonal to the central axis 5 has a

1)

maximum dimension in the range of 5 to 14 mm.
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As shown 1n Fig. 3 the second end 3 of the device 1 is pointed

for eagier introduction into the bone.

As shown in Fig. 4 the essentially rectangular cross-section of

the device 1 1s trimmed at itg smaller sidesgs a.

Figs. 5 to 7 show different cross-sections of the nail

according to the invention.

The devices according to the 1nvention may be made of any

appropriate material, depending on the purpose to be served.

They may be made of metals, for example an appropriate

stainless steel, titanlium or polymeric material in particular

of composite nature.
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1810/PCT
5.12.2002
Claims
1. An osteosynthetic device (1), 1in particular an intramedullary
nail, having a longitudinal shape with a central axis (5), a
first end (2) and a second end (3), the shape of the device (1)
being based on the form of a helix,
characterized in that
a) the cross-section orthogonal to the central axis (5) has a
maximum dimension in the range of 5 to 14 mm;
b) the helix 1s running over less than 540°; and
c) the pitch p of the helix is in the range of 100 to 1'500
M .
2. Device (1) according to claim 1, characterized in that the
helix is running over less than 360°.
3. Device (1) according to claim 1 or 2, characterized in that
the cross-section orthogonal to the central axis (5) has a
maximum dimension in the range of 7 to 11 mm.
4. Device (1) according to one of the claims 1 to 3,
characterized in that the pitch p of the helix i1s in the range
of 300 to 1000 mm.
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5. Device (1) according to one of the claims 1 to 4,
characterized in that the pitch p of the helix 1s larger than

400 mm, preferably larger than 600 mm.

6. Device (1) according to one of the c¢laims 1 to 5,
characterized in that the envelope o©of the helix 1s a circular

cylinder (4) having the same central axis (5) as the helix.

7. Device (1) according to one of the <c¢laims 1 to 6,
characterized i1n that the radius r of the circular cylinder (4)

1s i1n the range of 10 to 50 mm, preferably in the range of 15

to 30 mm. .-

8. Device (1) according to one of the <c¢laims 1 to 7,
characterized 1n that a cross-section (6) orthogonal to the

central axis (5) of the helix is a circle.

9. Device (1) according to one of the claims 1 to 7,
characterized 1n that a cross-section (6) orthogonal to the

central axis (5) of the helix i1s a square or star.

10. Device (1) according to one of the claims 1 to 9,

characterized in that the second end (3) is pointed.

2 AMENDED SHEET 49-92:3002.
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11. Device (1) accoxrding to one of the claims 1 to 10,
characterized in that a cross-section (6) orthogonal to the
central axis (5) of the helix i1is essentially a rectangle with

the sides a and b, the larger sides b being oriented to the

outer and inner side of the helix.

12. Device (1) according to claim 11, characterized in that the

ratio of a:b is smaller than 0,50, preferably smaller than

0,35.

13. Device (1) according to claim 11 or 12, characterized in

that the essentially rectangular cross-section is trimmed at

i1ts smaller sides a.

14. Device (1) according to one of the claims 1 to 13,
characterized in that the portion ©of the helix nearer to the

first end (2) is thicker than the portion of the helix nearer

to the second end (3).

15. Device (1) according to one of the claims 1 to 14,

characterized in that the central axis (5) of the helix 1s a

straight line.

16. Device (1) according to one of the claims 1 to 15,
characterized in that the length of the cylinder or of the

helix is in the range of 200 to 500 mm, preferably in the range

of 250 to 400 mm.

3 AMENDED SHEET §6:15-2002
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17. Device (1) according to one of the claims 1 to 16,
characterized in that it is provided with through-going holes
(7) for 1locking screws, preferably near the second end

(3) .

18. Device (1) according to one of the claims 1 to 17,
characterized in that it 1is provided with at least two,

preferably with at 1least three trough-going holes (7) for

locking screws.

AMENDED SHEET 1o:42002
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