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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a surgical saw
capable of cutting a bone from the inside towards the
outside thereof.

Description of the Prior Art

[0002] German patent DE 28 49 760 discloses an
oscillating surgical saw comprising a saw blade
mounted on the end of a shaft to make a cut in a plane
perpendicular to the shaft. The shaft is driven by a
motor and designed in combination with the cutting
blade such that only low pressure acting in the direction
of feed is needed. This type of saw is suited to cut bone
material when the saw is applied to the bone from out-
side rather than the inside as contemplated by the
present invention. The shaft including the saw blade is
particularly short to facilitate an accurate guiding of the
saw in particular with respect to the cutting depth. The
cutting depth is visually controlled or adjusted by the
surgeon.

[0003] As a visual control of the cutting operation is
necessary and with respect to the short sawing shaft
necessary for manual guidance, a sawing operation in
the inner space of a hollow bone is not possible using
this type of saw.

[0004] A saw designed to cut a bone from the inside
out having the features defined in the preamble of
present claim 1 is discussed in an article entitled
"Closed Intramedullary Shortening of the Femur" by
Robert A. Winquist et al in Clinical Orthopedics and
Related Research, number 136, October 1978.

SUMMARY OF THE INVENTION

[0005] It is an object of the present invention to pro-
vide a surgical saw which is suited to make cuts in the
inner space or canal of a hollow bone and which can be
easily assembled and disassembled to meet application
and cleaning purposes.

[0006] According to the invention, a saw head
mounted to the end of both coaxial shafts is defined by
a saw blade in combination with the eccentric member,
each one being connected to one of the shafts. Rotating
one shaft with respect to the other, changes the radial
range of the saw head. When the eccentric member
extends in the same direction as the outermost active
portion of the saw blade, the radial projection of the lat-
ter is preferably zero, i.e. the saw blade is radially cov-
ered by the eccentric member. On the other hand, when
the eccewntric member is rotated to point towards the
opposite radially outermost portion of the saw blade, the
saw head is in the position of maximum range.
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[0007] In the first situation referred to, the saw head
together with the coaxial shafts is suited to be easily
inserted into the inner space or canal of a hollow bone
as the saw teeth (not moving) cannot contact the bone
wall. Subsequently, rotating both shafts with respect to
each other results in an increase of the radial range of
the saw head as the saw blade comes out of the eccen-
tric member. When the saw head then fits to the inner
diameter of the hollow bone, the eccentric member and
saw blade each engage the internal wall of the hollow
head and the sawing operation may start.

[0008] The eccentric member engaging the inner wall
defines an abutment for the blade such that forces act-
ing in the cutting direction may be transmitted to the
blade. The cutting operation is manually controlled by
rotating the whole saw after fixing the shafts with
respect to each other. The rotational position of the saw
blade sector may be made visible by the way the sawing
shaft is fixed in the holder. By stepwise releasing, rotat-
ing and refixing both shafts, the cutting depth is step-
wise increased. A maximum cutting depth will be
obtained when the eccentric member is positioned in
opposed relation to the maximum radial extension of the
saw blade with resepct to the shaft. By returning the
saw blade to the minimum position above referred to,
the saw head may be drawn back and out of the hollow
bone. The above structural features are known by the
prior art as stated above.

[0009] Both shafts preferably are made flexible such
that the shaft assembly may follow curvatures present in
the hollow bone.

[0010] A holding device is composed of a pair of mem-
bers which are rotatably mounted, one member being
secured to the saw shaft and the other member to the
second shaft. One of the members is preferably formed
as an adjusting plate which is connected to a handle to
co-operate with a base plate. Still further, the inner shaft
is fixed to the adjusting plate and the outer shaft is
mounted in the base plate. The handle is rigidly
mounted to the outer shaft. Rotating both shafis with
respect to each other corresponds to rotating the adjust-
ing plate with respect to the base plate.

[0011] In a preferred embodiment of the adjusting
plate is fixed in indexing positions of the base plate by
means of a fast acting locking element. Preferably, this
is accomplished by indexing positions formed as holes
in the base plate co-operating with a spring-biased
indexing ball in the adjusting plate.

[0012] To facilitate handling, the invention prefarably
further contemplates providing the base plate with a
knurling wheel. Still further, the base plate may be pro-
vided with a scale which shows the rotational position of
both plates in combination with a pointer provided on
the adjusting plate.

[0013] Moreover, the location of the fast acting locking
device on the adjusting plate may be selected such that
it can be actuated by the hand engaging the handle.
This facilitates a stepwise increasing of the cutting
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depth.

[0014] Both shafts are releasably mounted to replace
the shafts in pairs fitting to each other. The outer shatt is
secured by a locking screw co-operating with a recess
in the outer shaft. The shaft in the holder is releasably
secured by a spring-biased pin. The inner shaft is pro-
vided with a flat portion close to its fixing end, wherein
the flat portion is received in an elongated bore to non-
rotatably mount this portion in the bore.

[0015] According to a further preferred aspect of the
invention, the coaxial shafts are guided in a gripping
tube fixed in the holder. The gripping tube is releasably
mounted including a stop at its free end. The gripping
tube facilitates applying the saw in a predetermined dis-
tance where the cutting is to be performed.

[0016] The gripping tube comprises a pair of mutually
movable tube portions of which one is fixed to the holder
and the other one includes the stop. The tube portions
co-operate through threads and may be locked in posi-
tions relative to each other by means of a locking nut
provided on the inner tube portion by engaging a front
end of the outer tube portion. Thereby the length of the
gripping tube is varied to adjust a desired distance
between the saw blade and the stop.

[0017]  Still further the outer tube portion includes a
window for observing the position of a scale on the inner
tube portion. An adjusting range between 100 and 200
mm, preferably 150 mm, is preferred for the bipartite
tube. The gripping tube preferably is received in a bore
of the holder and may have a peripheral groove cooper-
ating with a locking screw or a spring-biased pin on the
holder.

[0018] The saw blade is provided with teeth located
along a symmetrical arc. This feature allows continuous
sawing in one rotational direction as well as an oscillat-
ing operation, for example, to divide predetermined seg-
ments of the bone cross section.

[0019] According to a further embodiment the saw
blade and/or the eccentric member are releasably con-
nected to the shafts to be fit to different inner and outer
diameters of the bone. In a further embodiment the
eccentric member radially projects the outer edge of the
saw blade in a predetermined position of the eccentric
member. This facilitates a parallel guidance of the coax-
ial shaft towards the bone, the teeth of the sawing blade
not contacting the bone wall.

[0020] The releasable mounting of the components of
the saw allows sterilization of the components to fill the
hygienic requirements for an operation. The surgeon
may take the components from a set of different saw
blades and different eccentric members, possibly even
from different pairs of shafts and gripping tubes to
obtain a tool which best fits the bone to be treated. Even
when operating, the surgeon may change the saw blade
and/or the eccentric member. This might be accom-
plished while not alternating the adjusted cutting posi-
tion.

[0021] These and other objects and advantages of the
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present invention will become apparent from the follow-
ing description of the accompanying drawings, which
disclose several embodiments of the invention. It is to
be understood that the drawings are to be used for the
purposes of illustration only and not as a definition of
the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] In the drawings, wherein similar reference
characters denote similar elements throughout the sev-
eral views:

Fig. 1 is a longitudinal section of the surgical saw
according to the invention;

Fig. 2 is a side view of the saw shown in Fig. 1;

Fig. 3 is a front view partly in section of the saw of
Fig. 1 along the line A-A;

Fig. 4 is an end view of the saw in Fig. 1 in the
direction of arrow 4 pointing towards the saw
blade end; and

Fig. 5 is a side view of a saw handle in the direction

of the arrow 5 in Fig. 2.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0023] Referring to FIGS. 1 and 2, there is shown a
surgical saw comprising an extended saw shaft 10 hav-
ing an end to which a sector-shaped saw blade 11 is
releasably secured. The shaft 10 extends through a
base plate 16 of a holder 13 to be releasably mounted
in an adjusting plate 17 of the holder 13 having a handle
12. A second shaft 14 is coaxially provided around the
shaft 10 to which an eccentric member 15 is releasably
mounted adjacent the saw blade and is fixed in the base
plate 16. The base plate 16 and the adjusting plate 17
are mounted rotatably with respect to each other. The
handle 12 is fixed to the adjusting plate 17.

[0024] The inner shaft 10 is fixed in the adjusting plate
17 but can be released by pressing down the spring-
biased pin 18. A recess of the pin 18 (not shown in FIG.
1) cooperates with a suitable cross sectional shape of
the shaft 10 to fix it against rotation and axial displace-
ment. When the pin 18 is pressed down, the shaft 10 is
freed. The outer shaft 14 is fixed in the base plate 16 by
a locking screw 19. The adjusting plate 17 may be
rotated with respect to the ground to the base plate 16
when the locking is released by pressing the spring-
biased pin 20.

[0025] Both shafts 10, 14 are flexible and the shafts
are guided within a gripping tube 21. The gripping tube
21 may be released from the base plate 16 by pulling a
spring-biased knob 22. The gripping tube 21 is bipartite
having an outer tube portion 23 and an inner tube por-
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tion 24 movable. The outer tube portion 23 is anchored
in the base plate and cooperates with the inner tube
portion 24 through a thread 30. By rotating the inner
tube portion with respect to the outer tube portion the
overall length of the gripping tube may be set to a
desired length and may be locked by a locking nut 25.
The free end of the inner tube portion 24 comprises a
stop 26 including a pair of setting points 26a. The lock-
ing nut 25, the stop 26 and the fixing area of the outer
shaft in the base plate 16 are provided each with a
knurling edge. The outer tube portion has an elongate
window 27 and a scale 28 adjacent thereto to make vis-
ible a marker 29 to indicate the position of the inner tube
portion 24 with respect to the outer tube portion 23.
[0026] FIGS. 1 and 3 show in more detail the mount-
ing of the shafts 23, 24 and of the gripping tube 21 on
the holder 13 and how the adjusting plate 17 coacts with
the base plate 16. The base plate 16 has a knurled disc-
shaped portion 31 to fix the outer shatft, a portion 32 to
fix the gripping tube and an axial flange 33 for mounting
the adjusting plate 17.

[0027] The flange 13 cooperates with a circular recess
33a in the adjusting plate 17 and includes a peripheral
groove defining a circular groove 34 in cooperation with
a groove in the recess 33a. A radial threaded bore 35
opens into the groove 34. The adjusting plate 17 may be
placed in alignment at the knurled edge portion 31 of
the base plate, and can be locked thereto by means of
balls placed through the threaded bore 35 in the circular
peripheral groove 34. The threaded bore may be then
closed by a screw. Thus a strong, but easily rotatable
connection is provided between the adjusting plate and
the base plate.

[0028] The peripheral knurled portion 31 carries a
scale 36 to indicate the rotational position of the adjust-
ing plate 17 with respect to the base plate 16. The lock-
ing mechanism between both plates 16, 17 is formed as
a pointer-shaped portion 37 of the adjusting plate 17. A
spring-biased pin 20 is pressed radially outwardly such
that a tapered portion 39 of the pin 20 urges a ball 40
towards the knurled portion 31 of the base plate 16. The
ball 40 may index into holes 41 in the knurled portion 31.
The holes 41 are formed as small indentations having a
diameter and a depth smaller than the diameter of the
ball 40.

[0029] Displacing the pin 20 with respect to the spring
38 frees the ball 40 so that the adjusting plate 17 may
be rotated with respect to the base plate 16. Then pin 20
is guided in a bore and secured by the ball 40. As the
adjusting plate 17 is mounted on the axial flange 33 of
the base plate 16 including the balls engaging the
groove 34, the adjusting plate 17 can fully engage the
knurled portion 31 of the base plate in any rotational
position.

[0030] The inner shaft 10 is fixed in the adjusting plate
17 by a pin 18 biased by a spring 44. A portion of the
shaft close to its fixing end is formed to be flat (FIG. 3).
The flat portion is received in an elongate bore 45 hav-
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ing a shape to non-rotatably receive the flat shaft por-
tion. In the fixed position, the spring 44 urges the pin 18
at afirst end of the elongate bore 45 onto the saw shaft
10. For releasing, the pin 18 is radially urged toward the
spring 44 to urge the spring onto the saw shaft 10 at a
second end of the elongate bore 45. The second end of
the elongate bore 45 is circular corresponding to the
diameter of the saw shaft 10. Thus the cylindrical end
46 of the saw end 10 adjacent the flat portion of the saw
shaft 10 towards the handle 11 is guided in the elongate
bore 45. The cylindrical pin 18 is guided in a bore and
secured against rotation and falling out by a locking pin
engaging a longitudinal groove in the pin 18.

[0031] The axial length of the flat portion of the saw
shaft 10 is the same as the diameter of the pin 18. For
inserting the saw shaft 10 it is pushed into the holder 13
up to the stop while pressing the pin 18 at the same
time. Then the pin 18 is released and the shaft is
rotated. In the proper axial position of the shaft 10, the
spring-biased pin 18 locks with the flat portion of the
shaft 10 in the elongate bore 45, wherein the spring 44
is partly released. This defines a predetermined dis-
tance of the cutting blade 11 from the holder 13 or
respectively the stop 26 in an axial direction.

[0032] The outer shaft is locked to the knurled portion
31 of the base plate 16 by a locking pin 19 including a
knob accommodated in an indentation 50 of the knurled
portion 31. The inner end of the outer shaft is provided
with a recess coacting with the axial environment of the
knurled portion 31 such that the outer shaft 14 is
secured against rotation with respect to the base plate
16. The outer shaft 14 is fixed to the end portion by a
locking pin 19 having a pointed tip engaging an indenta-
tion at the outer periphery of the end portion of the shaft
14.

[0033] The outer tube portion 23 of the gripping tube
21 is held in a portion 32 of the base plate reduced in
diameter. This is accomplished by a spring-biased pin
22 engaging a peripheral groove 52 in the gripping tube.
This facilitates a fast replacement of the gripping tube
which does not have to be oriented in a predetermined
angular position when being assembled.

[0034] The spring-biased pin 22 comprises a central
bolt 53 including a pulling knob 54 at its outermost end
and a projection 55 at the inner end. A spring 56 is sup-
ported on a sleeve 57 screwed in a bore of the base
plate portion to urge the projection 55 towards an abut-
ment on the inner wall of the portion 32. The pulling
knob 54 has a diameter larger than that of the threaded
sleeve 57. The threaded sleeve is aligned with respect
to the periphery of the portion 32 so that the pulling
knob 54 engages the threaded sleeve 57 as well as the
base plate portion 32. The outer end of the knob 54 has
an enlarged diameter to facilitate gripping and pulling
outwardly against the force of the spring 56. Thus the
bolt 57 is pulled out of the groove 52 in the gripping tube
51 which is thus released.

[0035] The inner tube portion 24 of the gripping tube
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21 has aring 59 defining the mark 29 visible through the
window 27 to indicate the position of the inner tube por-
tion.

[0036] The handle 12 is shape to suit a safe gripping
of the sawing tool. Furthermore, the spring-biased pin
20 may be actuated at the same time, without letting
loose the handle.

[0037] The saw head is described with reference to
FIGS. 1, 2 and 4. FIG. 4 shows the knurled peripheral
portions of the stop 26, the locking nut 25 and the wheel
portion 31 of the base plate 16 as well as the circular
periphery of the gripping tube mounting 32. For the sake
of clarity the pin 20, the locking screw 19 and the pulling
knob 54 are shown.

[0038] The end of the outer shaft 14 carries a holding
member 60 for the eccentric member 15. The saw blade
11 is fixedly mounted on the inner shaft 10 by a nut 61.
A space 62 is threaded on between the saw blade 11
and the eccentric member 15 which space is contacted
by the saw blade fixed by the nut 61. The saw blade 11
and the eccentric member 15 are located under an
angle of 90° with respect to the locking screw 19. The
eccentric member is shaped as a circular disc which is
eccentrically mounted on the shaft 14. The saw blade
11 projects from the shaft into a radial direction, but is
symmetrical in shape. The preferred direction is shown
by an arrow. However, the saw blade may be oscillated
as well.

[0039] In the position of the blade and eccentric mem-
ber as shown in FIG. 4, the eccentric member 15 com-
pletely covers the cutting blade 11. In this position,
sawing is prevented. However, when the eccentric
member 15 is rotated with respect to the saw blade 11
up to a maximum angle of 180°, the sawing blade 11
comes out of the shield of the eccentric member 15 and
becomes gradually exposed.

[0040] The orientation of the adjusting plate with
respect to the base plate of FIGS. 3 and 4 shows the
position to assemble the coaxial shafts 10, 14 including
the preassembled eccentric member 15 and cutting
blade 11

Claims

1. A surgical saw comprising an elongate saw shaft
(10), a sector-shaped saw blade (11) secured to the
shaft (10) and having a number of outer teeth, hold-
ing means including a handle (12), the saw shaft
(10) rotatably mounted in the holding means, a sec-
ond shaft (14) also rotatably mounted in the holding
means, and mounted coaxially and exteriorly with
respect to the saw shaft (10), both shafts (10, 14)
being rotatable with respect to the other and locka-
ble in a predetermined angular position in the hold-
ing means, an eccentric member (15) mounted to a
free end of second shaft (14) close to the saw blade
(11), and the saw blade (11) and the eccentric
member (15) extending radially outwardly a prede-
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termined selected distance so that they can be
inserted into a hollow bone, wherein the holding
means comprise a pair of members comprising a
base plate (13) and an adjusting plate (17) rotatably
mounted and operatively connected with respect to
each other, the adjusting plate (17) being fixed to
the saw shaft (10) and the base plate (13) being
fixed to the second shaft, and wherein the adjusting
plate (17) is mounted to said handle (12), and
releasable means to adjust the adjusting plate (17)
relative to the base plate (13), characterized in that
the saw shaft (10) is releasably locked to the adjust-
ing plate (17) by a spring-biased pin (18), the sec-
ond shaft (14) being locked in the base plate (13) by
means of a locking screw (19) cooperating with a
recess provided in the second shaft (14), the saw
shaft (10) including a flat portion close to an end
held by the adjusting plate (17), with the plate (17)
having an elongated bore (45) formed with a cross
section shape to non-rotatably receive the flat por-
tion.

Patentanspriiche

1. Chirurgische Sage mit einer langgezogenen Sage-
welle (10), einem sektorartigen Sageblatt (11), das
an der Welle (10) befestigt ist und eine Anzahl
auBerer Zahne aufweist, wobei die Sagewelle (10)
drehbar in der Halterung gelagert ist, einer zweiten
Welle (14), die ebenfalls drehbar in der Halterung
gelagert ist und koaxial mit und auBenseitig von der
Séagewelle (10) gelagert ist, wobei beide Wellen
(10, 14) zueinander drehbar sind und in vorgegebe-
nen Drehpositionen in der Halterung feststellbar
sind, wobei an einem freien Ende der zweiten Welle
(14) in der Nahe des Sageblatts (11) ein Exzenter
(15) angebracht ist und das Sageblatt (11) und der
Exzenter (15) sich radial nach auBen um eine
bestimmte Lange erstrecken, so dafB sie in einen
Réhrenknochen einflhrbar sind, wobei die Halte-
rung ein Teilepaar aufweist mit einer Grundplatte
(13) und einer Einstellplatte (17), die drehbar mit-
einander verbunden zusammenwirken, wobei die
Einstellplatte (17) mit der Sagewelle (10) und die
Grundplatte (13) mit der zweiten Welle fest verbun-
den ist und wobei die Einstellplatte (17) am Giriff
(12) angebracht ist mit einem lésbaren Mittel zum
Einstellen der Einstellplatte (17) relativ zur Grund-
platte (13), dadurch gekennzeichnet, daB die Sége-
welle (10) an der Einstellplatte (17) durch einen
federvorgespannten Stift (18) Iosbar festgestellt ist,
wobei die zweite Welle (14) mittels einer Feststell-
schraube (19) in der Grundplatte (13) festgelegt ist,
welche mit einer Ausnehmung in der zweiten Welle
(14) zusammenwirkt, wobei die Sagewelle (10)
einen flachen Abschnitt im Bereich eines von der
Einstellplatte (17) gehaltenen Endes aufweist,
wobei die Platte (17) ein Langloch (45) mit einer
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Querschnittsform hat dergestalt, daB es den fla-
chen Abschnitt unverdrehbar aufnimmt.

Revendications

1. Scie chirurgicale comprenant un arbre allongé de
scie (10), une lame de scie (11) en forme de sec-
teur solidement fixée a 'arbre (10) et ayant un cer-
tain nombre de dents extérieures, des moyens de
maintien comprenant une poignée (12), l'arbre de 10
scie (10) étant monté de maniére rotative dans les
moyens de maintien, un second arbre (14) égale-
ment monté de maniére rotative dans les moyens
de maintien, et monté de fagon coaxiale et extérieu-
rement par rapport a l'arbre de scie (10), les deux 15
arbres (10, 14) pouvant tourner I'un par rapport a
l'autre et pouvant étre verrouillés dans une position
angulaire prédéterminée dans les moyens de main-
tien, un élément excentrique (15) monté sur une
extrémité libre du second arbre (14) présdelalame 20
de scie (11), et la lame de scie (11) et I'élément
excentrique (15) s'étendant de fagon radiale vers
I'extérieur sur une distance sélectionnée prédéter-
minée de sorte qu'ils peuvent étre insérés dans un
os creux, dans laquelle les moyens de maintien 25
comprennent un couple d'éléments comprenant
une plaque de base (13) et une plague de réglage
(17) montées de fagon rotative et reliées de fagon
opérationnelle I'une par rapport a l'autre, la plaque
de réglage (17) étant fixée & l'arbre de scie (10) et 30
la plaque de base (13) étant fixée au second arbre,
et dans laquelle la plaque de réglage (17) est mon-
tée sur ladite poignée (12), et des moyens amovi-
bles pour régler la plaque de réglage (17) par
rapport a la plaque de base (13), caractériséeence 35
que l'arbre de scie (10) est verrouillé, de maniére
amovible, a la plaque de réglage (17) par un ergot
(18) poussé par un ressort, le second arbre (14)
étant verrouillé dans la plaque de base (13) au
moyen d'une vis de verrouillage (19) coopérant 40
avec une partie en retrait réalisée dans le second
arbre (14), I'arbre de scie (10) comprenant une par-
tie plate proche d'une extrémité maintenue par la
plaque de réglage (17), la plaque (17) ayant un alé-
sage allongé (45) ayant une forme en section trans- 45
versale lui permettant de recevoir la partie plate de
maniére non rotative.
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