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57) ABSTRACT 
Novel bone-marrow biopsy, aspiration and transplant 
needles are described having several unique features. 
One unique feature is an offset handle which allows a 
user to use their index finger to guide a needle into a 
patient. Another unique feature is a cannula which has 
multiple cutting teeth that can be used to cut bone when 
the cannula is axially rotated. Yet another unique fea 
ture is a stylet with a highly effective cutting tip. 

7 Claims, 6 Drawing Sheets 
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BONE MARROW BIOPSY, ASPIRATION AND 
TRANSPLANT NEEDLES 

TECHNICAL FIELD 

The invention relates generally to the field of medical 
instruments, and more particularly to those instrument 
employed in biopsy, aspiration, and transplant proce 
dures of bone marrow. 

BACKGROUND ART 

In the medical field, it is frequently desirable to take 
biopsy samples from a patient. Two major fields of 
biopsy procedures exist. One field is known as "soft-tis 
sue biopsy' and the other field is known as "bone mar 
row biopsy". In the bone marrow biopsy field, it is 
always necessary to puncture the bone of a patient in 
order to retrieve bone marrow which normally exists 
only in the center of a bone. w 

It may be desirable to retrieve bone marrow for sev 
eral different reasons. In one type of bone marrow pro 
cedure, it is desirable to retrieve a "core' of bone mar 
row to examine bone marrow architecture. This proce 
dure may be useful in determining whether a patient has 
cancer and the extent of cancerous cells that may exist. 
Examining a bone marrow core typically involves an 
extended period of time in which the core is first pre 
pared and then sliced into thin samples which are exam 
ined under a microscope. 

In other bone marrow procedures, it is desirable to 
simply aspirate a portion of the bone marrow to make a 
relatively rapid determination of the number of bone 
particles in the sample to indicate the state of a patient's 
disease. Aspirated bone marrow can be further studied 
to aid in the diagnosis of a patient. 

Finally, in other bone marrow procedures, multiple 
aspirations of bone marrow are conducted to perform a 
bone marrow transplant. While each of these proce 
dures have different goals, they all require that the bone 
be punctured in order to access the bone marrow 
within. Thus, it is important to provide a needle which 
enhances the ability of the user to puncture bone with 
minimal trauma to the patient. 

All bone marrow biopsy, aspiration and transplant 
needles currently on the market have a handle with a 
cannula extending outwardly from the handle. The 
handle is used by the doctor to apply force to the can 
nula as the cannula punctures the bone. Such needles 
typically include a stylet with a sharpened tip which is 
inserted through the cannula and is used to initially 
puncture the bone. The stylet is then removed and bone 
marrow is withdrawn from the patient by manipulating 
the cannula to cause bone marrow to move into the 
interior of the cannula. In some cases a slight suction is 
applied to the cannula to hold the bone marrow in place 
as the cannula is removed from the patient. 
Bone marrow needles have traditionally been de 

signed so that the needle is attached to the center of the 
handle. While many physicians feel comfortable with a 
centrally attached needle, it has been recently discov 
ered that it may be easier to guide a needle with a users' 
index finger if the needle is not centrally located on the 
handle of the needle assembly. It has also recently been 
discovered that when an off-center device is used, it is 
important to insure that a physician's arm, wrist, and 
index finger are all generally in alignment with the 
cannula of the needle to provide enhanced control over 
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2 
the needle. These discoveries are discussed in greater 
detail below with regard to the present invention. 

Also, bone marrow needle tips have traditionally 
been formed using a single angular grind which essen 
tially produces a single cutting surface. Such a needle 
tip is described in U.S. Pat. No. 4,469,109. Refinements 
have been made to the needle tip over the years. For 
example, U.S. Pat. No. 4,838,282 describes a stylet and 
cannula in which the stylet extends beyond the length of 
a cannula and in which the stylet and cannula have 
angular surfaces which are parallel to one anther and, 
thus, mate with one another. While at least one other 
manufacturer has developed a cannula with more than 
one cutting surface, the cannula is intended to be used 
with a stylet that has cutting surfaces that are in direct 
alignment with the cutting surfaces of the cannula. The 
present invention seeks to improve upon the cutting 
features of both the stylet and of the cannula without 
requiring that the cutting surfaces of the cannula mate 
with the cutting surfaces of the stylet. 
Another feature of most bone marrow needle assem 

blies currently on the market is that when the stylet is 
removed from the cannula, the shape of the handle 
typically is materially changed. For example, the bone 
marrow needle assembly described in U.S. Pat. No. 
4,838,282 involves removing approximately half of the 
handle assembly when the stylet is removed from the 
cannula. It has recently been discovered, as part of the 
subject invention, that it is desirable to maintain the 
original shape of the handle as much as possible after the 
stylet has been removed to allow a physician to more 
easily manipulate the cannula within a patient's bone. 

OBJECTS OF THE INVENTION 

Thus, it is an object of the invention to provide a bone 
marrow needle assembly having an offset handle to 
assist a physician in inserting a needle into a patient. 

It is another object of the invention to provide a bone 
marrow needle assembly having a stylet tip and a can 
nula tip which have increased cutting capability. 

It is still another object of the invention to provide a 
bone marrow needle assembly having a handle design 
such that the shape of the handle remains essentially the 
same after the stylet has been removed. 
These and other objects of the invention will now be 

described in greater detail with regard to the subject 
invention. 

SUMMARY 

A needle assembly is described which includes a 
handle and a cannula. The cannula has a first end con 
nected to the handle and a second end extending out 
wardly from the handle. The second end of the cannula 
has multiple cutting teeth that can be used to cut bone 
when the cannula is axially rotated. In one embodiment 
of the invention a removable stylet is also provided 
which has first and second ends. The second end of the 
stylet extends beyond the second end of the cannula. In 
one embodiment, the second end of the stylet has a tip 
having first and second tip surfaces which form an ob 
tuse angle. The tip also has first and second cutting 
surfaces located between each of the tip surfaces. The 
cutting surfaces form an acute angle with one another. 

In a preferred embodiment of the invention the han 
dle has an upper surface which has a downward extend 
ing off-center radius to conform to the shape of a user's 
palm, The off-center radius causes the handle to have a 
first relatively narrow end and a second relatively wide 
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end. The handle also has a generally planar lower sur 
face designed to be easily gripped by a user's fingers. In 
the preferred embodiment, the first end of the cannula is 
connected to the lower surface of the handle toward the 
relatively narrow end. Thus, when a user grips the 
handle, the user's index finger can be naturally applied 
to the cannula to guide the cannula into a patient. Also, 
the user's wrist and forearm are in general alignment 
with the user's index finger and the axis of the cannula. 

Finally, in one embodiment, the removable stylet has 
a knob attached to a first end. The knob has an upper 
surface which has a downward extending off-center 
radius that is generally equal to the off-center radius of 
the handle. The handle is provided with a receiving 
orifice to receive the knob so that the upper surface of 
the knob mates with the curved upper surface of the 
handle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the preferred embodi 
ment of the needle assembly of the subject invention; 

FIG. 2 is a perspective view of the cannula tip in one 
embodiment of the invention; 
FIG. 3 is a perspective view of the stylet tip in one 

embodiment of the invention. 
FIG. 4 is a side view of a stylet tip in the preferred 

embodiment of the invention; 
FIG. 5 is another side view of the stylet tip of FIG. 4 

when the stylet has been axially rotated 90 degrees; 
FIG. 6 is a side view of the preferred embodiment of 

the invention with the stylet shown in phantom; 
FIG. 7 is an end view of the handle assembly with the 

stylet removed; 
FIG. 8 is a perspective view of the needle assembly 

with the stylet partially withdrawn from the handle; 
FIG. 9 is a perspective view of the stylet hub and 

stylet; 
FIG. 10 is a perspective view of the interior of the 

lower portion of the handle prior to assembly; 
FIG. 11 is a perspective view of the interior of the 

upper portion of the handle prior to assembly; and 
FIG. 12 is a perspective view of a preferred embodi 

ment when it is being used by a physician. 
SUMMARY OF THE INVENTION 

Refer now to FIG. 1 which is a perspective view of 
the preferred embodiment of the needle assembly 10 of 
the subject invention. As can be seen in the figure, the 
assembly includes a handle 12 and a cannula 14. The 
cannula includes a first end 16 connected to the handle 
12 and a second end 18 extending outwardly from the 
handle. The cannula 14 is a hollow tubular member. 
The first end 16 is permanently attached to the handle 
12. 

In the preferred embodiment, a removable stylet 20, 
having first and second ends 22, 24 is provided. In the 
preferred embodiment, the second end 24 extends be 
yond the second end 18 of the cannula. 

Refer now to FIG. 2 which is a perspective view of 
the second end 18 of the cannula in the preferred em 
bodiment of the invention. As can be seen in the figure, 
the second end 18 has a tip 26 which includes multiple 
cutting teeth 28. The number of teeth may vary. In the 
preferred embodiment, the number of cutting teeth 28 
ranges from four to twelve. In most embodiments, it is 
envisioned that six cutting teeth will be used as illus 
trated in FIG. 2. It is generally desirable that the angle 
a 1 formed by a tip 32 of a cutting tooth is approximately 
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4. 
60. In general it is desirable that the angle of each 
cutting tooth be such that the depth d is relatively shal 
low. The number of teeth used in a particular cannula 
tip is related to the diameter of the cannula. Generally, 
the greater the diameter of the cannula the greater num 
ber of teeth will be need to produce a similar depth. In 
the preferred embodiment, the cutting teeth are suffi 
ciently sharp to cause bone to be cut when the cannula 
is axially rotated back and forth. 
One advantage of the cannula tip illustrated in FIG.2 

is that in some instances, the teeth may be sufficiently 
sharp to cut bone without the need of a stylet. In those 
cases, the bone marrow extraction procedure is simpli 
fied because a physician does not have to remove the 
stylet in the middle of a procedure. Yet another advan 
tage of the cannula tip described in FIG. 2 is that in 
some instances, when cancer of the bone is suspected, it 
is desirable to obtain a sample of the bone itself rather 
than a sample of bone marrow. The cannula tip de 
scribed in FIG. 2 is capable of cutting bone, and is thus 
capable of obtaining a bone sample. This feature is ex 
pected to be extremely significant. 
Another advantage of the cannula tip described in 

FIG. 2 is that when the cannula is axially rotated back 
and forth within the bone, it is expected that it will be 
possible to obtain a very "clean' sample of bone mar 
row with minimal damage to the sample. In other more 
traditional types of bone marrow cannulas having only 
a single beveled edge, it is possible that more damage to 
the sample may occur than when using a cannula hav 
ing numerous cutting teeth as illustrated in FIG. 2. 

Refer now to FIG. 3 which is a perspective view of 
the stylet 20. As can be seen in the figure, the tip 34 of 
the stylet 20 includes first and second tip surfaces 36,38 
respectively which form an obtuse angle a2 with respect 
to one another. In the preferred embodiment, this angle 
is approximately 110 when the device is used as a bone 
marrow biopsy needle. The first and second tip surfaces 
are connected to one another by first and second cutting 
surfaces 40, 42. The first and second cutting surfaces 
form an acute angle as with respect to one another. 
Generally, this angle as will range from 30 to 60°. The 
tip surfaces 36, 38 are more clearly illustrated in FIG. 4, 
and the cutting surfaces 40, 42 are more clearly illus 
trated in FIG. 5. 
There are several advantages to having a stylet with 

two tip surfaces 36, 38 and two cutting surfaces 40, 42. 
First, the use of four surfaces to define a cutting tool 
causes each cutting surface to increase the cutting ac 
tion which occurs when the stylet is axially rotated back 
and forth. Traditional stylets contain a single cutting 
surface which has a reduced cutting capability com 
pared to the cutting capability of a stylet having four 
cutting surfaces. Another advantage of the stylet illus 
trated in FIG. 4 is that by having a central point 46 at 
the apex of the stylet defined by the convergence of the 
tip surfaces 36, 38 and the cutting surfaces 40, 42, the 
stylet is more easily anchored in the patient's bone and 
does not tend to wobble as the stylet is rotated back and 
forth. 

Refer now to FIG. 6 which is a side view of the 
handle 12 and cannula 14 of the preferred embodiment 
of the invention with the stylet knob 48 shown in phan 
tom. As can be seen in the figure, the handle 12 has an 
upper surface 50 having a downward extending off-cen 
ter radius designed to conform to the shape of a user's 
palm. The radius is off-center with respect to the width 
w of the handle and extends downward toward a lower 
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surface 56 of the handle. This off-center radius causes 
the handle to have a first relatively narrow end 52 and 
a second relatively wide end 54. The lower surface 56 is 
also curved in a manner to conform to the shape of a 
physician's fingers as the physician grasps the lower 5 
surface of the handle. This is illustrated in FIG. 12. In 
the preferred embodiment, the lower surface 56 and 
upper surface 50 both have a curved radius that is in a 
plane normal to the off-set radius discussed above. 

In the preferred embodiment of the invention, the 10 
stylet knob 48 also has an upper surface 58 that has an 
offset radius that is generally equal to the offset radius 
of the upper surface of the handle 12. Thus, when the 
knob is inserted in the handle, the upper surfaces mate 
with one another to form a relatively smooth working 15 
surface for the physician. The handle includes a receiv 
ing orifice 60 to receive a downward extending portion 
62 of the knob. In the preferred embodiment of the 
invention, the downward extending portion of the knob 
has a cylindrical shape 64 and includes at least one 20 
outwardly extending prong 66 that mate with a match 
ing keyhole 68 in the receiving orifice 60 of the handle 
12. The purpose of the keyhole 68 and prong 66 is to 
cause the knob 48 to be locked in place when the knob 
is in a first position and to allow the knob to be removed 25 
from the handle when the knob is rotated so that the 
prong 66 is aligned with keyhole 68. This arrangement 
provides stability for the upper surface of the handle 
when the stylet is in place inside the cannula. 

In the preferred embodiment, the first end 22 of the 30 
stylet is permanently attached to a lower surface 70 of 
the knob 48. Thus, when the knob is in position in the 
handle, the stylet extends through the handle and can 
nula. In the preferred embodiment of the invention the 
cutting surfaces 40, 42 of the stylet terminate beyond 35 
the cutting teeth 26 of the cannula as illustrated in FIG. 
1. 
One particularly important advantage of the multiple 

cutting teeth on the cannula and the cutting surfaces on 
the stylet is that it is not necessary to align the cutting 40 
surfaces on the stylet with the cutting teeth on the can 
nula. Traditional biopsy needle assemblies as shown in 
U.S. Pat. No. 4,838,282 that have a single cutting sur 
face on the stylet and cannula require that the stylet be 
carefully aligned with the cannula. This greatly in- 45 
creases the manufacturing cost of the assembly. 
One advantage of the invention is that the stylet knob 

48 is relatively small. Thus, when it is removed from the 
handle 12, the radius of the upper surface remains essen 
tially unchanged so that a physician can still easily grasp 50 
and rotate the handle while using an index finger to 
guide the cannula. 

Refer now to FIGS. 10 and 11 which are perspective 
views of an interior portion of the handle 12 prior to 
assembly. As can be seen in the figures, the handle 12 is 55 
actually formed of two pieces of plastic or other mate 
rial and includes hollow spaces 72, 74 to reduce the 
weight of the needle assembly. In the preferred embodi 
ment, the upper and lower portions of the handle are 
snap fit together during assembly so that the hollow 60 
spaces are enclosed within the handle and do not inter 
fere with cleaning of the device prior to use. 
While the invention has been described in detail and 

with reference to specific embodiments thereof, it will 
be apparent to those skilled in the art that various 65 
changes and modifications can be made therein without 
departing from the spirit and scope of the invention. 
We claim: 

6 
1. A needle assembly, comprising: 
a handle; 
a cannula, said cannula having a first end connected 

to said handle and a second end extending out 
wardly from said handle; and 

a removable stylet having first and second ends, said 
stylet extending through said cannula from said 
handle, and said second end of said stylet extending 
beyond said second end of said cannula, said sec 
ond end of said stylet having a tip having first and 
second tip surfaces which form an obtuse angle, 
and first and second cutting surfaces which con 
nect said tip surfaces, said cutting surfaces forming 
an acute angle. 

2. A needle assembly, comprising: 
a handle; and 
a cannula, said cannula having a first end connected 

to said handle and a second end extending out 
wardly from said handle, said second end having 
multiple cutting teeth, each tooth having at least 
two beveled edges to cut bone when said cannula is 
axially rotated back and forth. 

3. A needle assembly, comprising: 
a handle; 
a cannula, said cannula having a first end connected 

to said handle and a second end extending out 
wardly from said handle, said second end having 
multiple cutting teeth to cut bone when said can 
nula is axially rotated; and 

a removable stylet having first and second ends, said 
stylet extending through said cannula from said 
handle, and said second end of said stylet extending 
beyond said second end of said cannula, said sec 
ond end of said stylet having a tip having first and 
second tip surfaces which form an obtuse angle, 
and first and second cutting surfaces which con 
nect said tip surfaces, said cutting surfaces forming 
an acute angle. 

4. A needle assembly, comprising: 
a handle, said handle having an upper surface having 
a downward extending off-center radius to con 
form to the shape of a user's palm, said downward 
extending off-center radius having a center posi 
tioned off-center with respect to a width of the 
handle and positioned downward toward a gener 
ally planer lower surface of the handle, said down 
ward extending off-center radius producing a first 
relatively narrow end and second relatively wide 
end of said handle; 

a cannula, said cannula having a first end connected 
to said lower surface of said handle toward said 
relatively narrow end and a second end extending 
outwardly from said handle; and 

a removable stylet having first and second ends, said 
stylet extending through said cannula from said 
handle. 

5. A needle assembly, comprising: 
a handle, said handle having an upper surface being a 

curved surface having an off-center radius to con 
form to the shape of a user's palm, said off-center 
radius being off-center with respect to a width of 
the handle, said off-center radius producing a first 
relatively narrow end and second relatively wide 
end of said handle, said handle also having a lower 
surface; 

a cannula, said cannula having a first end connected 
to said lower surface of said handle toward said 
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relatively narrow end and a second end extending 
outwardly from said handle; and 

a removable stylet having first and second ends, said 
stylet extending through said handle from said 
upper surface to said cannula, said first end having 
a knob attached thereto, said knob having an upper 
surface having an off-center radius generally equal 
to said off-center radius of said handle to allow said 
knob to conform to said curved surface of said 10 
upper surface of said handle. 

6. A needle assembly, comprising: 
a handle, said handle having an upper surface being a 

curved surface having an off-center radius to con 
form to the shape of a user's palm, said off-center 
radius being off-center with respect to a width of 
the handle, said off-center radius producing a first 
relatively narrow end and second relatively wide 
end of said handle, said handle also having a lower 20 
surface, said handle having a receiving orifice; 

a cannula, said cannula having a first end connected 
to said lower surface of said handle toward said 
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8 
relatively narrow end and a second end extending 
outwardly from said handle; and 

a removable stylet having first and second ends, said 
stylet extending through said handle from said 
upper surface to said cannula, said first end having 
a knob attached thereto, said knob having an upper 
surface having an off-center radius generally equal 
to said off-center radius of said handle to allow said 
knob to conform to said curved surface of said 
upper surface of said handle, said knob having a 
downward extending surface which mates with 
said receiving orifice of said handle to allow a 
portion of said downward extending surface to be 
inserted into said handle at said receiving orifice. 

7. A needle as recited in claim 6 wherein: 
said receiving orifice of said handle and said down 
ward extending surface of said knob include a lock 
ing means for locking said knob in said handle 
when said knob is in a first position, and for unlock 
ing said knob from said handle when said knob is 
axially rotated to allow said knob and stylet to be 
removed from said handle. 


