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[5 7] ABSTRACT 
A soft tissue biopsy aspirating device for gathering soft 
tissue samples comprising a syringe having a barrel, 

with a reciprocably movable plunger sealingly re 
ceived within the barrel to form a chamber with a con 
trollably variable volume, and with a hollow sample 
receiving needle mounted on a needle mounting boss 
attached to the barrel. The needle mounting boss has 
a rigid needle mounting shaft coupled on the end 
thereof, the shaft having a bore formed therein with a _ 
longitudinal segment and a radial segment to provide 
communication between the hollow core of the needle 
and the barrel with sample blocking means having an 
angularly disposed abutment surface thereon being 
provided to arrest inward motion of the sample and 
retain the sample so obtained in a stable position to 
prevent direct contact between the sample and the 
bore formed in the shaft. The plunger is secured to the 
conventional gripping shaft, and the gripping shaft has 
means for releasably engaging the proximate end of 
the barrel at controllable axial dispositions therealong. 
In use, the needle is used to puncture the body, and 
the tip of the needle is advanced until it reaches a 
point adjacent the organ from which the soft tissue is 
to be collected. At this point, the plunger is withdrawn 
and locked into engagement with the barrel, so as to 
form a partial vacuum within the barrel. The advance 
ment of the needle is continued, thereby gathering a 
sample of tissue from the desired organ, with the tis 
sue sample moving into the needle shank until contact 
is made with the abutment surface. The rigid needle 
mounting shaft supports and stabilizes the needle. 

9 Claims, 6 Drawing Figures 
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SOFT TISSUE BIOPSY DEVICE 

CROSS-REFERENCE TO RELATED APPLICATION 

The present application relates to a device which is 
an improvement over that disclosed and claimed in co 
pending application Ser. No. 330,320, ?led Feb. 7, 
1973, entitled “SOFT TISSUE BIOPSY ASPIRATING 
DEVICE AND METHOD OF USING SAME,” which 
application formed a continuation-in-part of then co 
pending application Ser. No. 261,8l8, ?led June 12, 
1972 and entitled “SOFT TISSUE BIOPSY ASPIRAT 
ING DEVICE AND METHOD OF USING SAME,” 
now abandoned. 4 

BACKGROUND OF THE INVENTION 

The present invention relates generally to an im 
proved biopsy aspirating device for obtaining tissue 
samples, and more particularly, to an improved biopsy 
aspirating device particularly designed to gather tissue 
samples of soft tissue organs, such as liver, kidney, 
spleen, thyroid or the like. The apparatus of the present 
invention is particularly adapted to obtain tissue sam 
ples without requiring unusual surgical procedures, and 
without requiring that large openings be formed within 
the body; and is further adapted to retain such samples 
without exposing the sample structure to risk of dam 
age due to the exertion of unusual forces upon the sub 
stance of the tissue sample. The apparatus of the pres 
ent invention is also designed so as to provide means 
for supporting, stabilizing, and mechanically reinforc 
ing the hollow needle, the hollow needle devices nor‘ 
mally being fabricated from thin-walled stainless steel 
tubing, and frequently being brittle and subject to 
breakage during use. 
At the present time, a variety of specific biopsy in~ 

struments are being utilized for obtaining biopsy test 
specimens from various organs, however, such instru 
ments are normally cumbersome when being utilized 
for obtaining biopsy specimens from internally dis 
posed organs which tend to bleed profusely when speci~ 
mens are removed therefrom. It is deemed desirable, 
therefore, to utilize a device which reduces the com 
plexity of the procedure for the operator, thereby re 
ducing the risk of complications resulting therefrom; 
and also to utilize apparatus which neither damages nor 
destroys the specimen when obtained. 

SUMMARY OF THE INVENTION 

Brie?y, in accordance with the present invention, a 
biopsy aspirating device is provided which is specifi 
cally adapted for gathering soft tissue samples, and 
comprises a syringe having a barrel, a plunger which is 
sealingly received for reciprocatory motion within the 
barrel to form a chamber with a controllably variable 
volume, and with a sample receiving hollow needle 
having a sharpened tip being disposed on the end of the 
barrel. The syringe is provided with needle mounting 
boss means for being received within the hub of the 
needle, with a bore being formed in the boss to provide 
communication between the needle bore and the barrel 
chamber. An inner reinforcing shaft is provided, with 
this shaft being mounted within the boss, and having a 
bore formed therein which provides direct communica 
tion between the barrel chamber and the needle bore. 
The bore formed in the shaft is provided with an off-set 
segment which extends radially outwardly to the pe 
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2 
ripheral surface of the shaft, thereby minimizing the 
risk of any portion of the sample coming into contact 
with the communication link between the barrel cham 
ber and the needle bore. Furthermore, the shaft has an 
abutment surface at the forward end thereof, with this 
abutment surface being provided to engage the sample 
and retain the sample in a position to prevent direct 
contact between the sample and the bore formed in the 
boss. The shaft is closely spaced from the interior walls 
of the hollow needle, thus providing a reinforcing or 
supporting core for the hollow needle. The needle 
plunger is provided with a gripping shaft having locking 
means for retaining the plunger at a point removed 
from the base of the barrel, so as to maintain a con 
trolled partial vacuum within the chamber. In use, the 
needle is inserted into the patient until the distal tip is 
disposed immediately adjacent the organ from which 
the sample is to be obtained. The plunger is then with 
drawn or retracted within the barrel and locked in 
place so as to create and maintain a partial vacuum 
within the chamber. With the plunger retained in 
locked disposition, the needle is immediately advanced 
until the tip penetrates the organ, and when advance 
ment ceases, the partial vacuum present in the chamber 
will extract the sample from the organ and draw it fur 
ther into the needle bore until contact is made with the 
abutment surface. The abutment surface formed at the 
tip of the shaft prevents the sample from passing along 
the length of the needle and into contact with the open 
ing of the bore formed in the boss, thereby preserving 
the integrity of the sample at a point within the needle 
bore and inwardly from the needle tip. If desired, after 
removal of the biopsy needle, a cauterizing device or 
cryoprobe may be inserted into the opening formed by 
the needle for the purpose of cauterizing the wound 
formed along the biopsy track. 
Therefore, it is a primary object of the present inven 

tion to provide apparatus and technique for obtaining 
biopsy samples or specimens from soft tissue organs 
such as liver, kidney, spleen or they like, with means 
being provided for controllably positioning the sample 
against an abutment surface, thereby maintaining the 
integrity of the sample while continuously subjecting 
the sample to an aspirating force. 

It is a further object of the present invention to pro 
vide apparatus and technique for obtaining biopsy sam 
ples or specimens from soft tissue organs pursuant to a 
simplified technique and without requiring those mod 
erately extensive surgical procedures which may at 
times be required. 

It isyet a further object of the present invention to 
provide improved apparatus and technique for obtain 
ing biopsy samples or specimens from soft tissue organs 
wherein the sample is maintained in a condition free 
from exposure to unusual forces. 
Other and further objects of the present invention 

will become apparent to those skilled in the art upon a 
study of the following speci?cation, appended claims, 
and accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view of the biopsy aspirat 
ing device fabricated in accordance with the present 
invention, and showing the disposition of the plunger 
and its gripping handle partially removed from the base 
of the barrel; 
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FIG. 2 is a view similar to FIG. 1 and showing the dis 
position of the plunger when removed a substantial dis 
tance from the base of the barrel and with a segment 
of the hollow needle being cut away so as to expose the 
needle mounting shaft therewithin; 
FIG. 3 is a perspective view of the proximate end 

only of the apparatus shown in FIGS. 1 and 2, with the 
remainder being broken away; 
FIG. 4 is an end view, on a slightly enlarged scale il 

lustrating the proximate end of the structure, and with 
a portion of the plunger member being shown in sec 
tion and in unlocked disposition with the barrel struc 
ture; 
FIG. 5 is a view similar to FIG. 4 and illustrating the 

plunger in locked disposition with the barrel; and 
FIG. 6 is a vertical sectional view, on a signi?cantly 

enlarged scale, illustrating the details of the needle and 
needle supporting shaft. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In accordance with the preferred embodiment of the 
present invention, particular attention is initially di 
rected to FIGS. 1, 2 and 6 of the drawings wherein the 
preferred modification of the structure is illustrated in 
detail. Essentially, the biopsy aspirating device gener 
ally designated 11) includes a barrel member 11 having 
a plunger 12 sealingly received within the barrel and 
forming a chamber zone as at 13. A sample-receiving 
hollow needle 15 is provided having a sharpened tip 16 
and a hub 17 for locking onto the tip end of the barrel 
11 with the sample receiving hollow needle 15 having 
a shank portion interposed between the sharpened tip 
16 and the hub 17. 
A needle mounting boss means 20 is arranged at the 

distal or tip end of barrel 11, with the boss means 20 
extending from the barrel with needle hub-receiving 
surface 21 being disposed therealong. Needle mounting 
shaft 22 having an inner end portion 23 disposed within 
the confines of boss 20, and with the free end of the 
needle mounting shaft being disposed coaxially within 
the bore of the hollow needle 15. A longitudinal bore 
segment is provided as at 23A, with a radial segment 
being provided at 238 in order to achieve continuous 
communication between the chamber Zone 13 of barrel 
11 and the hollow core portion of needle 15. As illus 
trated in FIG. 6, the forward end portion 24 of needle 
mounting shaft 22 is an angularly disposed abutment 
surface for making contact with soft tissue samples en 
tering the core of needle 15. In other words, the abut 
ment surface provides a “blocking surface” which 
avoids exposing the tissue sample to an unusual con 
centration of forces or pressures. This feature will be 
discussed in detail hereinafter. 

It will be further observed that the boss means 20 is 
arranged to be received within the hub 17. The bore 
segments 23A and 2313 in needle mounting shaft 22 
may be small in diameter, and in particular, small rela 
tive to the inner diameter of the hollow needle 15. This 
permits gaseous ?uids to freely pass through the nee 
dle, as well as blood and other body ?uids, while pre 
venting the biopsy specimen from entering the syringe. 
For example, this diameter may range from about 20 
and 30% of the diameter of the shank of needle 15, the 
needle shank commonly having an inner diameter of 
about 0.05 inch. 
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4 
With continued attention being directed to FIGS. 1, 

2 and 6, it will be observed that plunger 12 is secured 
to gripping shaft 30, with gripping shaft 30 extending 
outwardly from the barrel and terminating in disk 31. 
FIG. 2 illustrates the gripping shaft 30 having an irregu 
lar external periphery or configuration, with the cross 
section including a central shaft portion 33 along with 
a pair of radially extending ears 34—34 and detents 
(see FIG. 4). The shaft portion 33 along with the ears , 
34—34 are arranged to be received within the confines 
of bore 35 formed in plate 36, with the bore 35 includ 
ing a central open portion along with radially inwardly 
extending members 37-—37. The purpose for utilizing 
or providing the radially extending members 37—37 
will be made manifest hereinafter. With continued at 
tention being directed to FIGS. 2 and 4, it will be seen 
that the radially extending ears 34-34 are provided for 
the purpose of engaging members 37—37 and holding 
or otherwise retaining the gripping shaft 30 in partially 
or fully retracted position. This retracted disposition 
enables the user to reduce the pressure within the bar 
rel 11, and thus establish a partial vacuum in the cham 
ber communicating with needle 15. This partial vac 
uum assists in retracting the biopsy sample from the 
organ being examined, such as a sample 38, into the 
confines of needle 15. 
As has been indicated, the technique normally em 

ployed in connection with the devices shown in FIGS. 
1—6 is to initially advance the needle 15 into the body 
of the patient from which the biopsy sample is to be ob 
tained, with the advancement of the needle continuing 
until a point is reached immediately adjacent or short 
of the pertinent organ. The gripping shaft is then re 
tracted to a point at which the lugs will lock onto the 
surface of member 36 at 37—~37, and the shaft is then 
rotated arcuately so as to engage the members 37—37 
with the individual ears 34—34. The chamber 13 dis 
posed within the barrel 11 is thereby evacuated and a 
partial vacuum is formed. The needle is then advanced 
further with a stabbing motion so as to contact or pene 
trate the pertinent organ, whereupon, when needle ad 
vancement ceases, the sample is extracted from the 
organ and drawn into the confines of the needle 15. 
Such a sample is shown at 38 as indicated in FIG. 6. 
For achieving the results with the structure of the 

present invention, and with particular attention being 
directed to FIG. 6, the tip end of the needle shank 16 
is tapered inwardly, as illustrated at 40 in FIG. 6, this 
inward tapering being accomplished in order to provide 
a wider receptacle area in the bore for the sample than 
is available at the tip or cutting edge. In this connec 
tion, an outwardly tapering angle of between about 5° 
and 15° is considered optimum. With this construc 
tion, therefore, the sample is free to move inwardly 
of the core of the needle shank, and the mounting 
shaft blocks inward movement of the sample without 
damaging the sample. In this connection, therefore, 
the outer diameter of the sample is preferably about 
the same diameter as the diameter of needle mount 
ing shaft 22. 
Therefore, abutment surface 24 provides an angu 

larly disposed blocking means to effectively prevent 
continued inner movement of tissue sample 38 without 
blocking the air ?ow channel and with a small or mini 
mal area of contact. This abutment surface further is 
useful in preventing the transfer of any portion of the 
tissue sample 38 to the interior of chamber 13 under 
the in?uence of vacuum. 
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In certain applications of the soft tissue biopsy device 
of the present invention, a liver biopsy may be taken in 
the transcostal approach. In this approach, contact 
with the rib surface may cause sufficient de?ection of 
the needle to cause fracture. The‘ needle mounting 
shaft 22 provides a support for the needle shaft per se, 
and this support reduces the tendency toward break 
age. Preferably, needle mouonting shaft 22 is prepared 
from stainless steel and thus is rigid and durable. Fur 
thermore, this structure is securely held in place in the 
device by being retained directly within the inner core 
of boss 20. 

Also, as has been indicated, the abutment surface 24 
is angularly disposed, and the communicating bore be 
tween chamber 13 and the core of needle 15 includes 
the segments 23A and 238, with segment 23B being 
off-set suf?ciently from the tip end of needle mounting 
shaft 22 so as to prevent direct contact between the 
sample 38 and the bore segment 23B. Such contact 
tends to apply concentrated forces against localized 
areas of sample 38, and may cause damage or distor 
tion of the sample, either from the surface or in the 
bulk. 
Conventional materials of construction may be em 

ployed in these devices, with conventional plastic 
molded barrels and gripping shafts being desirable. 
Rubber plugs may be employed for the plunger means, 
and normal needle materials may be employed for the 
sample-receiving needle structures. For a general struc 
ture having substantial versatility and utility, tubing 
having an outer diameter of 1.4 mm, with a wall thick 
ness of0.004 inch has been found to be desirable, along 
with a mounting shaft having an outer diameter of 
about 0.04 inch and wall thickness of 0.01 inch. 

I claim: 
1. Biopsy aspirating means for gathering soft tissue 

samples comprising: 
a. syringe means having a barrel, a reciprocable 
plunger sealingly received within such barrel and 
forming a controllably variable volume chamber 
with the interior of said barrel, a sample-receiving 
hollow needle having a sharpened tip, and needle 
mounting boss means at the base of said barrel and 
extending from said barrel and having a means re 
ceiving the hub of said sample-receiving needle 
thereon; . 

b. a gripping shaft coupled to said plunger and ex 
tending outwardly from said barrel, guide plate 
means disposed at the proximate end of said barrel 
and having an opening formed therein to receive 
said gripping shaft, said gripping shaft having lock 
ing lug means formed thereon and arranged to re 
leasably engage the outer surface of said guide 
plate means for retaining said plunger in a position 
removed from said barrel tip means; 

c. said needle mounting boss means having a central 
bore formed therein, a rigid needle mounting shaft 
disposed within said bore, said needle mounting 
shaft having an angularly disposed biopsy sample 
abutment surface at the forward end thereof, a 
bore formed within said needle mounting shaft and 
providing communication between said barrel and 
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6 
said hollow needle shaft at an ori?ce at the end of 
said needle mounting shaft bore, said ori?ce being 
disposed at a point spaced a ?nite distance from 
said angularly disposed sample abutment surface, 
said angularly disposed abutment surface being re 
ceived within the bore of said hollow needle and 
being disposed along said needle shaft at a point re 
moved from the tip end of said needle. 

2. The means for gathering soft tissue biopsy samples 
as de?ned in claim 1 and being particularly character 
ized in that said needle mounting boss means is com 
pressible for grippingly engaging the inner diameter of 
said needle hub. 

3. The means for gathering soft tissue biopsy samples 
as de?ned in claim 1 being particularly characterized 
in that said boss and angularly disposed abutment sur 
face are formed integrally with said barrel, and form a 
continuation thereof. 

4. The means for gathering soft tissue biopsy samples 
as de?ned in claim 1 being particularly characterized 
in that said locking lug means on said gripping shaft are 
radially spaced, and radially spaced locking lug means 
are formed on the outer surface of said guide plate for 
lockingly engaging the radially spaced locking lugs 
formed on said gripping shaft and wherein the radial 
spacing of each of said locking lug means facilitates 
free axial motion in one relative radial disposition, with 
locking being established between said gripping shaft 
and said guide plate in a second relative radial dispo 
sition. 

5. The means for gathering soft tissue biopsy samples 
as de?ned in claim 1 being particularly characterized 
in that said sample abutment surface is formed along 
the forward wall of said rigid needle mounting shaft, 
and wherein said mounting shaft has a bore formed 
therein with a generally radially extending segment and 
providing communication between said barrel chamber 
and said hollow needle shaft, said radially extending 
segment being spaced inwardly of said abutment sur 
face. ' 

6. The means for gathering soft tissue biopsy samples 
as de?ned in claim 1 wherein said rigid needle mount 
ing shaft is fabricated from stainless steel. 

7. The means for gathering soft tissue biopsy samples 
as de?ned in claim 1 being particularly characterized 
in that the bore formed in said needle mounting shaft . 
has a diameter approximately 20 to 30% of the inner 
diameter of the shank portion of said sample-receiving 
hollow needle. 

8. The means for gathering soft tissue biopsy samples 
as de?ned in claim 1 being particularly characterized 
in that the inner diameter of said hollow core needle 
tapers inwardly at the outer tip end thereof so as to de 
?ne a needle core opening having a diameter signifi 
cantly less than the inner diameter of the shank portion 
thereof. 

9. The means for gathering soft tissue biopsy samples 
as de?ned in claim 8 being particularly characterized 
in that said inner diameter of said hollow core needle 
tapers inwardly at an angle of between about 5° and 
15°. 


