
(12) STANDARD PATENT APPLICATION (11) Application No. AU 2020294338 Al 
(19) AUSTRALIAN PATENT OFFICE 

(54) Title 
SURGICAL INSTRUMENT FOR EXCISING TISSUE 

(51) International Patent Classification(s) 
A61B 17/16 (2006.01) A61B 90/00 (2016.01) 
A61B 10/02 (2006.01) A61B 17/32 (2006.01) 

(21) Application No: 2020294338 (22) Date of Filing: 2020.12.29 

(43) Publication Date: 2021.04.15 
(43) Publication Journal Date: 2021.04.15 

(62) Divisional of: 
2015208064 

(71) Applicant(s) 
Shahnawaz Haleem 

(72) Inventor(s) 
Haleem, Shahnawaz 

(74) Agent / Attorney 
Morcom Pernat, Se 17 Sa Hartnett CI, Mulgrave, VIC, 3170, AU



ABSTRACT 

A surgical instrument such as a rongeur (2), including a fixed or stationery first jaw 
element (4); a stop plate (6) carried at a distal end of the first jaw element; and a 
second jaw element (12) slidably coupled to the first jaw element, the second jaw 
element comprising a body (14) having a cutting edge (20) at the front thereof, and 
defining a channel therein having a front opening and a rear opening, wherein the 
second jaw element has a closed configuration in which the cutting edge of the 
second jaw element body is in contact with the stop plate and an open configuration 
in which the cuffing edge of the second jaw element body is spaced from the stop 
plate, and wherein the instrument further includes a detachable collection tube (28) 
releasably coupled to the rear of the body of the second jaw element, the detachable 
collection tube including an inlet in communication with the rear opening of the 
channel.
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SURGICAL INSTRUMENT FOR EXCISING TISSUE 

The present invention relates to a surgical instrument and in particular to a surgical instrument for 
use in the removal of sections of human tissue such as bone, cartilage and similar biological matter.  

5 

Many types of surgery, such as, for example, spinal surgery, require a surgeon to remove sections of 
bone, cartilage and/or related biological matter. In response to this need, many surgical instruments 
have been developed. Typically, when using known instruments, the surgeon will use the instrument 
to remove or excise a small section or portion of tissue material. The instrument is then removed 

10 from the surgical site and the tissue material is then removed from the instrument by an assistant.  
The process is then repeated, typically a very large number of times. Often the excised portions of 
tissue material need to be retained for subsequent use by the surgeon, for example for use as a graft 
material in fusion procedures. Accordingly, they need to be kept safe during the procedure.  

15 It will be appreciated that the need to have the portion of tissue material removed from the 
instrument after each excision is time consuming and repetitive. In addition, in procedures where the 
tissue to be removed is located close to areas which the surgeon wishes to avoid, the process of 
completely re-positioning the instrument before each excision is also time consuming and can result 
in fatigue of the surgeon.  

20 

A number of solutions to this problem have been proposed. In US 5,451,227, the inventor proposed a 
rongeur which includes a hollow body cavity into which the excised portions of biological material, 
such as bone portions, are urged in use. Such an arrangement allows for the surgeon to use the 
rongeur to make multiple excisions. After the use of the rongeur is complete, the bone portions may 

25 be removed from the hollow cavity by an assistant, using pick or obdurator. This is time consuming 
and may result in the damage of the bone portions. Furthermore, the cavity has a finite cavity and 
the volume of bone that the surgeon needs to remove may exceed the capacity of the cavity. There 
thus exists a need to store more volume of bone that can be accommodated by the rongeur itself.  

30 US 2011/0190773 and US 5,766,177 both disclose a rongeur which includes a replaceable 
combination of a cutting tip and a bone storage member. By replacing the cutting tip every time the 
bone storage member becomes full, the rongeur maintains a very sharp cutting tip. However, it 
makes replacing the combined cutting tip and storage member very expensive. It is also time 
consuming and cumbersome to replace the combined cutting tip and storage member each time, as 
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the cutting tip must be precisely aligned with the base plate to ensure an accurate cut of the 
biological material placed between the base plate and the cutting tip.  

The present invention seeks to address the problems discussed above.  

5 

According to a first aspect of the present invention, there is provided a surgical instrument including 
a fixed or stationery first jaw element; a stop plate (alternatively referred to as a base plate or foot 
plate) carried at a distal end of the first jaw element; and a second jaw element slidably coupled to 
the first jaw element, the second jaw element comprising a body having a cutting edge at the front 

10 thereof, and defining a channel therein having a front opening and a rear opening, wherein the 
second jaw element has a closed configuration in which the cutting edge of the second jaw element 
body is in contact with the stop plate and an open configuration in which the cutting edge of the 
second jaw element body is spaced from the stop plate, and wherein the instrument further includes 
a detachable collection tube releasably coupled to the rear of the body of the second jaw element, 

15 the detachable collection tube including an inlet in communication with the rear opening of the 
channel, 

The skilled person will appreciate that the detachable collection tube is located "downstream" of the 
body of the second jaw element and is detachable from the body such that when the collection tube 

20 is detached, the body, including the cutting edge, need not be detached.  

In use, the portion of biological material or tissue to be excised may be located within the open 
portion of the jaws. The second jaw element is then moved from its open configuration to its closed 
configuration during which, the portion of tissue located within open portion is removed or excised 

25 by the cutting edge of the second jaw element body and is urged into the channel defined therein, 
where it is typically held in place by relatively weak frictional forces between the excised biological 
material and the inwardly facing surface of the channel-defining body. When the process is repeated, 
the newly excised biological material being forced into the channel urges the previous portion(s) of 
biological material out of the rear of the channel and into the detachable collection tube. The 

30 process may be repeated until the detachable collection tube is substantially full or until sufficient 
tissue material has been removed. The detachable collection tube may then be removed from the 
instrument with the collected tissue material safely retained therein.  

2
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It will be appreciated that the term "in communication with" means that the collection tube is open 
to the rear opening of the channel such that material may move from the channel into the collection 

tube.  

5 It will be further appreciated that the collection tube is the only component of the instrument that is 
removed to remove the excised biological material from the instrument. Thus, the collection tube 

may be formed from a material that is sufficiently cheap that it is disposed after use, or it may be 

formed from a material that may be sterilised such that it can be used on multiple occasions.  

10 The body of the second jaw element defines the cutting edge or blade. This may be replaced or 

sharpened as necessary, but it need not be removed every time the collection tube is replaced. In 

this way, the body may be formed from a high grade surgical stainless steel to form an optimum 

cutting edge or blade. In this way, the instrument may be used in surgery to remove sufficient bone 

portions to fill more than one collection tube, but without the need to change the cutting edge.  

15 

The surgical instrument as defined does not, therefore, need to be removed from the surgical site 
between excisions. In addition, the excised portions of biological material, such as bone and/or 

cartilage are maintained safely within the detachable collection tube.  

20 The surgical instrument is suitably a rongeur, such as a Kerrison-style rongeur.  

The biological material (also referred to herein as "tissue material" or "tissue") to be removed is 

suitably bone.  

25 The relative sliding coupling between the jaw elements is suitably a coupling in which the second jaw 
is adapted to reciprocate relative to the firstjaw element.  

It wiil be appreciated that references to "front", "rear" and such like are in the context of the stop 

plate being considered to be the front of the instrument. Thus, for example, the front of the second 
30 jaw element is the part that is closest to the stop plate in use and the rear of the second jaw element 

is the part furthest from the stop plate.  

In an embodiment of the invention, the instrument includes a pair of operating handles, wherein 
each handle is operatively coupled to a respective jaw element, whereby an operative force applied 

3
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to one handle relative to (e.g. towards) the other handle causes the second jaw element to move 
from its open configuration to its closed configuration. Such an arrangement allows for manual 

operation of the instrument by a surgeon.  

5 Alternatively, the instrument may be a powered instrument wherein the second jaw element is 
connected to a drive motor to effect movement of the second jaw element from its open 
configuration to its closed configuration. The motor in this embodiment may be an electric motor, a 
pneumatic motor or a hydraulic motor.  

10 It is convenient for the surgeon if the instrument returns automatically to its open configuration (i.e.  
the second jaw element being in its open configuration). Thus, in embodiments in which the 
instrument includes a pair of operating handles, the handles may be biased or include a biasing 
element or assembly which biases the second jaw element to its open configuration. Additionally or 
alternatively, the second jaw element may be biased to its open configuration.  

15 

In embodiments of the invention which include a drive motor, the drive motor may be a reciprocal 
motor which provides a restorative force in the opposite direction to the operative force and returns 
the second jaw element to its open configuration after each excision.  

20 In a further embodiment of the invention, the surface of the stop plate includes a projecting portion 
which extends towards the cutting edge of the second jaw element. As noted above, excised portions 
of tissue material are urged from the channel defined by the body of the second jaw element into 
the detachable collection tube by the excision of subsequent tissue portions. However, in order to 
assist with the process of urging the tissue material into the collection tube, the stop plate may 

25 include the projecting portion. Thus, the projecting portion may urge the tissue material towards the 
detachable collection tube as it is being excised. This has the benefit of reducing the risk of the 
excised portion unintentionally falling out of the channel before it can be located within the 
collection tube, as the projecting portion urges the excised portion of tissue material further into the 
channel. It has the further benefit of preventing or reducing any interference with, or fouling of, the 

30 cutting edge of the second jaw element, as the projecting portion urges the excised tissue material 
away from (i.e. downstream of) the cutting edge. Suitably, the projecting portion is arranged such 
that it is wholly located within the channel when the second jaw element is in its closed 
configuration. This helps to ensure that the collected tissue material is initially urged into the channel 
and subsequently into the collection tube.  

4
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The projecting portion may be in the form of a short finger-like element or it may be pyramidal, 
conical, frustopyramidal or frustoconical, Alternatively, the projecting portion may be curved or 

domed such that the surface or part of the surface of the stop plate which faces the second jaw 

5 element is substantially convex, 

The curved or domed surface may include additional projections extending therefrom, such as teeth, 

ribs or ridges to "bite" into the tissue to be excised. Thus, the teeth, ribs or ridges may exert a 

frictional force against the tissue material to be excised which reduces the risk of the instrument 

10 slipping in use. The teeth, ribs or ridges may also provide an additional ejection force upon the 

excised tissue material.  

In order for the surgeon to determine the amount of tissue material in the collection tube (i.e. the fill 

level of the tube), the collection tube may include a transparent window. Suitably, the detachable 

15 collection tube is formed from a transparent material, such as a transparent polymer.  

The detachable collection tube may be re-usable, in which case it is suitably formed from a material 

that is capable of being repeatedly sterilised, or it may be disposable.  

20 The dimensions of the inlet of the detachable collection tube are suitably substantially equal to or 

greater than the respective internal dimensions of the channel defined by the body of the second jaw 

element, Suitably, the shape of the inlet corresponds to the internal shape of the channel defined by 
the body and the two are co-extensive. This aids the passage of the collected tissue material from the 

channel defined by the body to the collection tube via the tube inlet.  

25 

The detachable collection tube suitably also includes an outlet adapted to aid the removal of the 

excised tissue from the tube after it has been removed from the instrument, The outlet and inlet of 

the collection tube may be formed by a common opening, such that the collection tube includes a 
single opening adapted to function as both the inlet and the outlet. Alternatively, the collection tube 

30 may include a second opening, for example at the opposite end of the tube to the inlet, such that the 

inlet and outlet are formed by separate, spaced apart openings.  

In embodiments in which the detachable collection tube includes more than one opening, the 
instrument may further include a discharge rod having a diameter which is less than the internal 

5
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diameter of the collection tube and a length which is equal to or greater than the length of the 

collection tube. The discharge rod may be used to urge the collected tissue material out of the outlet 
of the collection tube. Thus, the rod may be inserted into the collection tube inlet and urged towards 

the collection tube outlet in order to remove the collected tissue material from the collection tube 

5 via the collection tube outlet. Alternatively, the discharge rod may be inserted into the collection 

tube outlet and the collected tissue material may be urged out of the tube inlet.  

The surgical instrument suitably includes a retaining apparatus adapted to retain the detachable 

collection tube in its correct orientation relative to the body of the second jaw element in use. The 

10 retaining apparatus may engage a portion of the collection tube.  

In an embodiment of the invention, the retaining apparatus may comprise first and second retaining 

elements, wherein the surgical instrument may carry the first retaining element and the detachable 

collection tube may carry the second retaining element, and wherein the first and second retaining 

15 elements are interengageable to releasably couple the collection tube to the second jaw element 

and to locate the inlet of the collection tube adjacent to the rear opening of the channel defined by 

the body.  

Additionally or alternatively, the retaining apparatus may comprise front and rear retaining 

20 members, wherein the front and rear retaining members are carried by the second jaw element and 

in use the detachable collection tube is releasably retained between the front and rear retaining 

members. The front retaining member may be located at the rear of the body of the second jaw 

element.  

25 The skilled person will appreciate that the features described and defined in connection with the 

aspects of the invention and the embodiments thereof may be combined in any combination, 

regardless of whether the specific combination is expressly mentioned herein. Thus, all such 

combinations are considered to have been made available to the skilled person.  

30 An embodiment of the invention will now be described, by way of example only, with reference to 

the accompanying drawings in which: 

Figure 1 is a side elevational view of a Kerrison-type surgical instrument according to the 
invention; 

6
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Figure 2 is a side elevational view of the instrument shown in Figure 1 with the collection 

tube detached; and 

Figure 3 is an end view of the detached collection tube.  

5 For the avoidance of doubt, the skilled person will appreciate that in this specification, the terms 
"up", "down", "front", "rear", "upper", "lower, "width", etc. refer to the orientation of the 

components as found in the example when configured for normal use as shown in the Figures.  

Figure 1 shows a modified Kerrison-type rongeur 2 in accordance with the invention. The rongeur 2 

10 includes an elongate, relatively fixed or stationary first jaw 4 which may be considered the lowerjaw 

of the instrument shown in Figure 1. The first jaw terminates at its distal end with a stop plate 6. The 

stop plate 6 defines a convex surface 8 facing towards the proximal end of the first jaw element 4.  
Although not shown in Figure 1, the convex surface 8 of the stop plate 6 includes a plurality of ridges 

projecting outwardly from the surface 8.  

15 

At its proximal end, the first jaw element 4 defines a first handle member 10.  

A second jaw element 12 is slidably coupled to the first jaw element 4. The second jaw element 

comprises a front portion 14, a rear portion 16 and a connecting portion 18 (shown in Figure 2) which 

20 physically joins and separates the front portion 14 and the rear portion 16.  

The front portion 14 comprises a body that has a sharpened leading edge, which forms a cutting 

edge 20 and which defines a channel therethrough (not shown in the Figures).  

25 The proximal (rear) end of the rear portion 16 defines a second handle member 22 which is pivotally 

coupled to the first handle member 10 via a pivot 24. The first and second handle members 10, 22 

are biased away from each other by a biasing spring assembly 26. Such a spring assembly is well 

known in Kerrison-type rongeurs and as such it will not be described in detail herein.  

30 The instrument 2 further includes a detachable collection tube 28 which is adapted to be releasably 
secured between the front portion 14 of the second jaw element 12 and the rear portion 16 of the 
second jaw element 12. The detachable collection tube 28 is formed from a transparent polymer 
capable of being sterilised, such as polyethylene terephthalate (PET). The collection tube 28 is 

7
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hollow, is open at both ends and has an internal diameter which conforms to the internal diameter of 
the channel defined by the front portion 14 of the second jaw element 12.  

As shown I Figure 2, the second jaw element 12 includes a connecting portion 18 which connects the 
5 front portion 14 to the rear portion 16. The collection tube 28 includes a longitudinal (i.e. axial) 

indent 30 within which the connecting portion is located when the collection tube 28 is connected to 
the instrument 2.  

It will be appreciated by the skilled person that there are numerous different methods for releasably 

10 securing the collection tube 28 between the front and rear portions 14, 16 of the second jaw 
element 12. As such methods are well known, they will not be discussed in detail herein.  

In an alternative embodiment (not shown), the rear portion 16 of the second jaw element 12 may be 
omitted and the connecting portion 18 may extend rearwards to the second handle member 22, In 

15 such an embodiment, the connecting portion 18 may be formed as a dovetail (i.e. outwardly flared) 

and the detachable collection tube 28 may include a correspondingly shaped indent 30 such that the 
collection tube may slide onto and engage with the dovetail-shaped connecting portion 18.  

In use, the rongeur 2 is arranged with its second jaw element 12 in an open configuration, namely 
20 with the cutting edge 20 spaced from the convex or domed surface 8 of the stop plate 6. The 

instrument 2 is ordinarily biased in this configuration by the spring assembly 26. The instrument 2 is 
then located at the surgical site and the tissue material (e.g. bone or cartilage) to be excised is 
located within the gap defined between the cutting edge 20 and the stop plate 6. The handle 

members 10, 22 are then squeezed together, which forces the second jaw element 12 to slide 
25 forwards relative to the first jaw element 4.  

The ridges on the domed surface 8 bite into the tissue material and hold it within the gap. The 
cutting edge 20 of the front portion 14 then cuts through the tissue material as it is urged forwards 

towards the stop plate 6. The second jaw element 12 is stopped when the cutting edge contacts the 
30 stop plate 6 (the closed configuration). When in the closed configuration, the domed surface 8 is 

located within the channel defined by the front portion 14 of the second jaw element 12, which 

urges the excised tissue material towards the rear of the channel and away from the cutting edge 20, 

8
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The operator releases the operating force from the handle members 10, 22 and they are urged apart 
by the spring assembly 26, which in turn returns the second jaw element 12 to its open 

configuration. The process can then be repeated without removing the instrument 2 from the 

surgical site. When repeated, the newly excised tissue material is urged against the excised tissue 
5 material already located within the channel and forces the previously excised material rearwards into 

the detachable collection tube 28.  

The process can be repeated until the collection tube 28 is full or until the desired tissue material has 
been excised.  

10 

When the collection tube 28 is full or the tissue excision part of the operation is complete, the 
collection tube 28 can be removed from the instrument 2 and the collected tissue material removed 

from the collection tube 28. The tube can either then be sterilised and re-used or discarded. If more 
tissue is needed to be excised, then a fresh collection tube 28 can be secured to the instrument and 

15 the operation continued. The remainder of the rongeur may then be cleaned and sterilised. The 
cutting edge 20 can also be assessed for sharpness and, if necessary, either sharpened or replaced.  

The skilled person will appreciate that there are other ways in which the invention could be put into 
practice and these are considered to be within the scope of the invention even though they have not 

20 been described in detail.  

9



WO 2015/110611 PCT/EP2015/051418 

Claims 

1. A surgical instrument including a fixed or stationery first jaw element; a stop plate carried at 

a distal end of the first jaw element; and a second jaw element slidably coupled to the first 

5 jaw element, the second jaw element comprising a body having a cutting edge at the front 

thereof and defining a channel therein having a front opening and a rear opening, wherein 

the second jaw element has a closed configuration in which the cutting edge of the second 
jaw element body is in contact with the stop plate and an open configuration in which the 

cutting edge of the second jaw element body is spaced from the stop plate, and wherein the 
10 instrument further includes a detachable collection tube releasably coupled to the rear of 

the body, the detachable collection tube including an inlet in communication with the rear 

opening of the channel.  

2. A surgical instrument according to Claim 1, wherein the instrument includes a pair of 
15 operating handles, wherein each handle is operatively coupled to a respective jaw element, 

whereby an operative force applied to one handle relative to the other handle causes the 

second jaw element to move from its open configuration to its closed configuration.  

3. A surgical instrument according to Claim 2, wherein the pair of operating handles includes a 
20 biasing element which biases the second jaw element to its open configuration.  

4. A surgical instrument according to any of Claims 1 to 3, wherein the surface of the stop plate 
includes a projecting portion which extends towards the cutting edge of the second jaw 
element body.  

25 

5. A surgical instrument according to Claim 4, wherein the surface of the stop plate facing the 

cutting edge of the second jaw element body is convex.  

6. A surgical instrument according to any preceding claim, wherein the detachable collection 
30 tube includes a transparent window.  

10
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7. A surgical instrument according to Claim 6, wherein the detachable collection tube is formed 
from a transparent material.  

8. A surgical instrument according to any preceding claim, wherein the detachable collection 

5 tube includes an inlet at one end and an outlet at the opposite end.  

9. A surgical instrument according to any preceding claim, wherein the instrument includes a 

retaining apparatus adapted to retain the detachable collection tube in its correct 

orientation relative to the second jaw element in use.  

10 

10. A surgical instrument according to Claim 9, wherein the detachable collection tube is 

releasably retained between front and rear retaining members carried by the instrument.  

11. A surgical instrument according to Claim 9 or Claim 10, wherein the surgical instrument 
15 includes a first retaining element and the detachable collection tube includes a second 

retaining element, wherein the first and second retaining elements are interengageable to 
releasably couple the collection tube to the rear of the second jaw element.  

11
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