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[57] ABSTRACT 

An apparatus useful in pregnancy termination utilizes 
vacuum aspiration to remove the products of concep 
tion and transfers such products to a transparent con 
tainer which is located proximate the patient and in 
which the larger products of interest are separated 
out, are washed and are visibly displayed for immedi 
ate examination as the operation proceeds. 

11 Claims, 6 Drawing Figures 
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APPARATUS FOR REMOVING, WASHING AND 
DISPLAYING FRAGMENTARY PRODUCTS OF 

OPERATIVE PROCEDURES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates generally to medical apparatus 

and to evacuation apparatus for withdrawing fluids and 
dislodged products in operative procedures and more 
speci?cally to uterine evacuation apparatus. 

2. Description of the Prior Art 
Uterine evacuation using vacuum aspiration is be 

coming the preferred method for ?rst trimester abor 
tions, as well as an excellent way of treating incomplete 
abortions. The volume of material removed varies from 
50 to 200 ml. and consists of blood, liquor amnii, and 
the products of conception. The assessment of material 
removed at operation helps determine the immediate 
and post-operative treatment of incomplete abortion. 
In the case of termination of pregnancy, it is essential 
for the operating surgeon to be able to inspect the 
products of conception, to exclude the possibility of 
extrauterine pregnancy, diagnose pathological condi 
tions (such as hydatidiform mole) and to check the 
preoperative diagnosis of the length of pregnancy by 
recognition of the developmental stage of the embry 
onic fragments. This use of operative disclosure of 
products of conception. to re?ne diagnostic skills is 
important for all but the most experienced. If the prod 
ucts of conception are washed and separated on a sur 
face for display, then naked eye inspection is sufficient 
for virtually all purposes. 
The prior art practices have used uterine evacuation 

techniques in which the products of conception and in 
other cases menstrual ?uids, as in US. Pat. No. 
3,828,781, have been withdrawn through an appropri 
ate cannula by use of vacuum. In the case of pregnancy 
terminating operations, the withdrawn products are 
normally taken to a separate site, remote from the site 
of operation, where they are selectively separated, 
washed‘and examined. Much time is lost in this proce 
dure since the conventional apparatus does not provide 
any means for separating, washing and examining the 
products of interest at the site of operation and during 
the course of operation. 

In connection with outpatient screening for endome~ 
trial cancer, there is now being marketed a uterine 
evacuation apparatus identified as the Vabra aspirator. 
This is being sold by Cooper Laboratories, Inc., Wayne, 
New Jersey 07470. The “Vabra” apparatus collects the 
cancer related aspirate in a chamber which is filled with 
a fine mesh. The desired specimens are retained on the 
mesh and transported to the pathologist for subsequent 
processing and examination. While the Vabra evacua 
tion apparatus does provide means for separating and 
collecting operative products of selected size it makes 
no provision for washing the products at the site of 
operation or for retaining them in a manner in which 
they can be visually examined at the site of operation 
and during the course of operation. It is this latter need 
that has become particularly urgent in pregnancy ter 
mination procedures because of the rapidly increasing 
volume of such operations. 

SUMMARY OF THE INVENTION 

The surgical equipment of the invention separates 
the products of conception from liquor amnii and 
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blood, washes and collects the tissue. Unlike previous 
collecting systems, tissue is drawn into a transparent 
container and adheres, by a process of ?ltration to the 
outside of a transparent, cylindrical sieve, where it is 
easily seen, rather than being accumulated inside a 
container as a matted ball of tissue, as in prior art 
equipment, which makes the tissue impossible to in 
spect directly and which requires further ?otation to 
spread out the material for inspection. Since with the 
invention equipment only the products of conception 
are collected, a small vessel'can be used for all first 
trimester pregnancies and the operator has the unique 
and important advantage of being able to visually moni 
tor the progress of the operation. The collection appa 
ratus in which the products are initially washed, then 
?ltered and collected is connected by short ?exible 
tubes to the cannula, a water bottle, and a fluid reser 
voir all of which can be located immediately adjacent 
the patient. The water bottle provides the washing ?uid 
and the reservoir collects such products as are not 
retained on the sieve. The reservoir can be connected 
by a long tube to the vacuum source which is preferably 
placed in an adjoining room away from the patient to 
relieve the woman, if conscious, of the unpleasantness 
of hearing the pump in action. The operator ‘may turn 
the suction machine on and off with a foot pedal. The 
equipment can also be used successfully with both 
vented and non-vented metal and plastic cannulae and 
with hand as well as electric suction machines. It may 
be designed to take any diameter cannula ranging up to 
eg 12 mm. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an elevation view illustrating the apparatus 
of the invention. 
FIG. 2 is an enlarged view of the transparent assem 

bly in which the washing, ?ltering and collecting proce 
dures are performed. 
FIG. 3 is a bottom view of the stopper without any of 

the tubes. 
FIG. 4 is a top view of the stopper without any of the 

tubes. 
FIG. 5 is a vertical cross section taken through the 

stopper in the direction of line 5-5 of FIG. 4 and 
showing portions of the tubes. 
FIG. 6 is an elevation exploded view of the sieve. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The apparatus of the invention includes a cannula 10, 
the collection assembly 11, the water bottle 12, the 
?uid reservoir 13 and vacuum source 14. A tubular 
connection 20 consisting of a ?exible tube 21 and a 
rigid tube 22 connects between cannula 10 and stopper 
23 thereby providing a path for the conception prod 
ucts to be withdrawn from the uterus 15 to the in 
verted, transparent bell shaped container 16 having a 
support ring 17 which enables container 16 to be sup 
ported immediately adjacent the operative site. The 
imperforate container 16 has been made of glass but 
may be made of any suitable thin wall, transparent 
material and may be otherwise formed compatible with 
the functions described. An average inner diameter of 
approximately 33 mm. and approximate internal length 
of M6 mm. has been found suitable with a wall thick 
ness of about 3 mm. Another tubular connection 25 
consisting of ?exible tube 26 and rigid tube 27 con 
nects at one end to the water bottle 12 and extends 
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through its stopper 28 to the bottom of the bottle. At 
the opposite end of connection 25, tube 26 makes 
connection with a vented stopper 23 thus providing a 
path for water ‘to be drawn from bottle 12 to container 
16 at the same time the conception products are being 
drawn into the container 16. 
To continue the description, an additional connec 

tion 30 made up of rigid tube 31 and flexible tube 32 
connects between stopper 23 and ?uid reservoir 13 and 
thereby provides a path for those products which are 
not retained in container 16 to collect in reservoir 13. 
Another connecting tube 35 connects the vacuum 
source 14 to the fluid reservoir 13 enabling vacuum to 
be applied to the reservoir for purposes of operating 
the system during an operation. Tube 35 may be of an 
appropriate length but in a preferred form vacuum 
source 14 is a vacuum pump located remote from the 
patient but with a foot control 40 located near the site 
of operation. As will be appreciated from further de 
scription, where power is not available, vacuum source 
14 could comprise a manual vacuum producing syringe 
or the like and in such event tube 35 would be rela 
tively short and vacuum source 14 would actually be 
located near the site of operation. Also, in order to 
adapt to whatever vacuum is available and to give a 
greater degree of control over the use of vacuum, a 
control vent 41 may be provided in cannula 10 to give 
immediate control at the site and suitable graduated 
pinch cocks 42, 43 may be installed as illustrated. 
Within container 16 there is provided a transparent 

perforate sieve or wall structure 50 which forms a 
chamber made up of two upper and lower “thimble” or 
cup shaped sections 51, 52 each of which is perforated 
with numerous holes 53 of uniform diameter and which 
inter-connect in a cylindrical sieve 50. This arrange 
ment allows the two thimble or cup-like sections to be 
easily separated for cleaning, sterilization and reuse. 
Sieve 50 may vary in exact size but in an actual embodi 
ment was approximately 124 mm. in length and 20 mm. 
in average internal diameter and was formed of a trans 
parent thin, approximately 8 mm. thick, plastic mate 
rial. Upper section 51 has a closed end 54 and lower 
section 52 has a closed end 55 provided with a hole 55a 
into which tube 31 extends as illustrated so as to termi 
nate within sieve 50 but well above stopper 23 as later 
explained. Sieve 50 could of course be formed as an 
integral disposable structure. Tube 31, mounted off 
center in stopper 23, is tilted off vertical as illustrated 
which causes sieve 50 to be tilted within container 16 
and which provides a catchment area 60 as indicated in 
FIGS. 1 and 2. 

In a specific embodiment, there were 185 holes 53 of 
4 mm. diameter, spaced 4 mm. apart. The spacing may 
be less but a substantially large number of holes is 
preferred. Connection 30 had a 6 mm. inside diameter 
and a length of 30 cm. Reservoir 13 was a 500 cc. 
bottle and was graduated from bottom to top in milli 
liters as illustrated in FIG. 1. Tube 31 extended 50.8 
mm. inside sieve 50. Connection 20 was 30 cm. long 
and had a 12 mm. inside diameter. Connection 25 was 
also 30 cm. long, was of 1.5 mm. inside diameter but 
within container 16 had a restricted opening, indicated 
at 70 in FIG. 5, of 0.2 mm. inside diameter and which 
allowed about 50 cc. of water per minute to be admit 
ted when suction was applied. Also, it has been found 
that with they size opening indicated the water is 
sprayed into the catchment area 60 like a jet stream 
which continually agitates and washes both the incom-' 
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4 
ing and collected tissue. If the opening 70 is too large 
excess water is consumed, container 16 fills with water 
and makes the equipment inoperable. 
There are other practical factors that have been 

noted and found useful to the invention. Tube 21 which 
connects to cannula 10 should preferably be of a maxi 
mum inside diameter of 10 mm. and of a standard size 
adapted to fit over the usual cannulae of 8, 10, and 12 
mm. inside diameter. Wherever tube 21 is required to 
be formed with a bend as in FIG. 1 this bend should be 
formed so as to maintain the inside diameter within the 
tube to facilitate minimum obstruction. Tube 22 is 
preferably provided with a lip 22' and tube 27 is pro 
vided with a lip 27' as shown in FIG. 5 to prevent slip 
page from stopper 23. Stopper 23 may be formed of 
rubber or similar resilient material and container 16 is 
preferably frosted or otherwise given a frictional sur 
face at its mouth to assist in retaining stopper 23. 
Tube 31 should preferably have a minimum inside 

diameter of 5 mm. so as to readily pass those particles 
having 4 mm. as a maximum outside dimension and 
which go through holes 53 of sieve 50. A 6 mm. inside 
diameter for tube 31 is preferred and tube 31 prefera 
bly extends into sieve 50 for approximately one-third of 
its height. This arrangement allows some water to col 
lect in container 16 below the end of tube 31 so as to 
wash the tissue in such area and prevent formation of 
blood clots. 
Stopper 23 is preferably formed so as to provide a 

cavity 75, indicated in FIG. 5, immediately below the 
resting sieve 50. This cavity 75 provides a void in which 
the collected tissues assemble and are agitated prior to 
being either washed and carried away through holes 53 
or being collected on the outer surface of holes 53. 
While tubes 22, 27, and 31 and stopper 23 are illus 
trated as being separate components it is contemplated 
that all of these could be suitably molded as a single 
structure. Those surfaces of the apparatus, i.e. tubes, 
stopper, sieve, etc., which contact the products should 
preferably be “siliconized” or otherwise treated to 
prevent adherence of the products to such surfaces. 
The collection apparatus is cleaned in a sterilizing 

solution, such as cetavelon. After the patient has been 
prepared for the operation, the collection apparatus 
may be attached to a leg stirrup so as to be in close 
proximity to both the operator and ?eld of operation. 
The assistant connects tube 26 to the water bottle and 
tube 32 to the ?uid reservoir 13. Tube 21 is connected 
to a pre-sterilized cannula 10 and the vacuum source 
14 is switched on. Products of conceptions pass from 
the cannula 10, together with water from the bottle 12 
into the transparent container 16 where they collect 
and are immediately washed clean. The water rises only 
to the height of tube 31 within sieve 50 and those parti 
cles in excess of the size of holes 53 are retained. 
Blood, water and liquor amnii are sucked through sieve 
50 into tube 32 into fluid reservoir 13 between the 
collection apparatus 11 and the vacuum source 14. If 
the source of vacuum should fail for any reason, water 
does not pass from the collection apparatus to the field 
of operation. On completion of the operation, the 
water bottle 12 is re?lled, the ?uid reservoir 13 is emp 
tied and new clean collection apparatus 11 is prepared 
for the next case. The collection apparatus may be 
reused. The sieve may be easily cleaned with a brush. 
Because the milliliter markings on the water bottle 12 

are graduated downward, visual reading the number of 
milliliters at the water line gives the operator the 



3,929,133 
amount of water sucked from‘ the"bottle' during the, 
procedure. Conversely, because 'thefmilliliter'marking‘s - ' 
on the ?uid reservoir 13 are graduated upward; ‘the 
?uid level reading in reservoir 13 gives the total ‘?uid ' 
collected during the procedure. Subtraction of the‘ 
former number from the total ?uid accumulated in the‘ 
?uid reservoir 13 gives the exact amount of blood loss. ' 
ln dealing with incomplete abortion, however, these ‘ 
figures are not subtracted. A minimal amount of water 
is used in this procedure. The amount of water drawn 
into the collection apparatus is controlled inithree', " 
ways. First, the opening from the tube into the collec 
tion apparatus‘is very small. Second, because the oper 
ator controls the suction source I4, the vacuum is cre 
ated only after the cannula 10 is inside-the'uterus l5; 
and third, only minimum vacuum' pressure ‘is needed to 
perform the operation. When the desired vacuum level 
has been achieved, the operatormay'switch off the 
suction source. The usual vacuum system will retain 
enough vacuum pressure to allow him to complete the 
operation. ‘ 

What is particularly unique about the system and 
‘procedure of the invention is that those conception 
products of particular interest and ‘which have been 
found to normally be non-liquid and in excess of 4 mm. 
in their greatest dimension can be collected, washed, 
?ltered out and collected on the. outer surface of sieve 
50 for immediate visual examination. Thus, the devel 
opment stage of the embryonic fragments may be 
quickly determined and other observations made as 
previously stated at the outset of this description. The 
many advantages in time saving, cost and “aid to the 
patient and physician are immediately apparent. 
While particularly useful for pregnancy termination, 

it can also be seen that any similar operative procedure 
requiring removal of operative products and subse 
quent washing, ?ltration, and retentionv of selected 
products for immediate visual examinationmay utilize 
the invention with great advantage. The “body" may of 
course be human or animal and the purpose may be 
diagnostic as well as for research. In whatever event the 
ability to separate liquid and non-liquid operative prod 
ucts and display them for immediate visual examination 
offers opportunities not heretofore afforded by any 
prior apparatus using the vacuum evacuation tech 
nique. In some instances, the “water", i.e., the washing 
agent, may be a ?uid other than water because of the 
nature of the products involved and of course the par 
ticular type sieve will vary according to the application. 
Also, it is contemplated that where immediate or con 
tinuing visual examination is not important the need for 
transparency is lessened. The particular shape and size 
of internal filter chamber or sieve may also vary from 
the thimble-shaped filter chamber described because of 
the varying nature of body products with which the 
invention might be useful. 
What is deemed important is that the perforate filter 

barrier provided by sieve 50 be so formed and arranged 
within the transparent collection chamber, i.e., cham 
ber 16, such that an inner space within container 16 
and which communicates only with the product exit 
port, i.e., the internal end opening of tube 31, is physi 
cally separated from the remainder of the space within 
container 16 which communicates with the other ports. 
This arrangement insures that any product ?ow be 
tween entrance and exit ports must go through sieve 50 
and also insures that all of the incoming products will 
be subjected to the washing operation. 
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_ Whatis‘claimedis: ' _ 

1'. In a system for removing from the uterus inter 
mixed liquid andnon-liquid productsof a’pregnancy 

“preparatory toexternal examination of selected re 
moved non-liquid‘, products, comprising in combina 
tion; I . , . 

'_ a. an‘aspiration cannula sized to permit insertion into 
the uterus; .. , ' v 1 , 

, b. an aspirate collection chamber adapted to be sup 
ported proximate the uterus and having: 
1._an outer imperforate transparent wall structure 
providing an enclosed collection space with a 
?rst entrance port having a tubular connection to 

, the cannula for receiving the products, a second 
entrance port for admitting water to the chamber 
in a predetermined pattern to wash the products 
,received therein and a third exit port for dis 
charging the products; and 

> , -' 2. ?lter means comprising a perforate wall struc 

ture having plural holes of uniform size formed 
therein, said ~?lter means being mounted within 

. the collection chamber and being formed and 
arranged so as to isolate an inner space within the 
collectionchamber which communicates only 
with said third exit port from the remainder of 

~ ‘the space therein communicating with the said 
< "entrance ports such that any product ?owbe 
tween the entrance and exit ports is directed 

- through said holes; and a - 

c. vented container of water'having a tubular connec 
tion to said second entrance port, - 

whereby with an appropriate level of vacuum applied 
to the exit port and the cannula in the uterus, the inter 
mixed products along with water are drawn through the 

' vrespective entrance ports into the collection chamber 
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but externally of the isolated inner space followed by 
the liquid and non-liquid products of less size thansaid 
hole diameter being drawn through said perforate 
structure into such inner space and through the exit 
port towards the source of such vacuum leaving the 
?ltered out products on display on said perforate wall 
structure for immediate visual examination. 

2. A system as claimed in claim 1 including a second 
container having a ?rst tubular connection to the exit 
port to receive the products passed by the holes and a 
second tubular connection to an appropriate source of 
vacuum. 

3. A system as claimed in claim 1 wherein the collec 
tion chamber is formed as a transparent bell chamber 
with an open lower end and a stopper secured in the 
open end, the ?rst entrance port comprises the open 
end of a tube extending through the stopper and con 
nected to the cannula, the second entrance port com~ 
prises the open end of a tube extending through the 
stopper and connected to the water container and of 
sufficiently reduced diameter with respect to the level 
of vacuum to spray the water in a predetermined pat 
tern within the collection chamber, the exit port com 
prises the open end of another tube extending a prede 
termined distance into such inner space within the 
collection chamber, and wherein the perforate wall 
structure forms a closed elongated, tilted off vertical 
chamber mounted within the collection chamber above 
the entrance ports and surrounding such inner space. 

4. A system as claimed in claim 3 wherein the stopper 
and the tubes providing said ports are formed as an 
integral structure. 
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5. A system as claimed in claim 1 including operator 

means for controlling the level of vacuum applied to 
the cannula. 

6. A system as claimed in claim 1 including a second 
container having a ?rst tubular connection to the exit 
port to receive the products ?ltered by the holes and 
having a second tubular connection to an appropriate 
source of vacuum, the collection chamber being 
formed as a transparent bell chamber with an open 
lower end and a stopper secured in the open end, the 
?rst entrance port comprising the open end of a tube 
extending through the stopper and connected to the 
cannula, the second entrance port comprising the open 
end of a tubeextending through the stopper and con 
nected to the water container and of sufficiently re 
duced diameter with respect to the level of vacuum to 
spray the water in a predetermined pattern within the 
collection chamber, the exit port comprising the open 
end of another tube extending a predetermined dis 
tance into such inner space within the collection cham 
ber, and wherein the perforate wall structure forms a 
closed, elongated, tilted off vertical chamber mounted 
within the collection chamber above said entrance 
ports surrounding such inner space and including oper 
ator means for controlling the level of vacuum applied 
to the cannula. 

7. A system as claimed in claim 1 wherein said perfo 
rate wall structure is formed of a transparent material. 

8. A system as claimed in claim 6 wherein said perfo 
rate wall structure is formed of a transparent material 
and said holes are circular. 

9. A system as claimed in claim 7 wherein said perfo 
rate wall structure comprises two thimble-shaped re 
ceptacles adapted to be connected to form said ?lter 
means as a closed chamber. 

10. A system as claimed in claim 6 wherein the water 
container is transparent and includes measuring vol 
ume indicia on the wall thereof scaled downwardly and 
the second container is transparent and includes mea 
suring volume indicia on'the wall thereof scaled up 
wardly whereby by visual inspection and subtracting a 
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measured reading of the former from a measured read 
ing of the latter, the volume of said withdrawn products 
may be ascertained. 

l 1. An aspirate collection chamber for operative 
procedures in which intermixed liquid and non-liquid 
products, such as products of conception, are removed 
from the body for the purpose of examining those non 
liquid products above a selected size, comprising: 

a. a closed vertical tubular-shaped outer chamber 
formed of a transparent imperforate wall structure 
providing an enclosed collection space with a first 
entrance port in the bottom end thereof with asso 
ciated means for making a tubular connection to 
the site within the body from which the intermixed 
products are to be withdrawn, a second entrance 
port in the bottom end thereof with associated 
means for making a tubular connection to a vented 
container of water, and a third exit port with asso 
ciated means for making a tubular connection to a 

source of vacuum; and 
b. a closed tubular-shaped inner chamber formed of 
a transparent perforate wall structure having plural 
circular holes of uniform diameter formed therein, 
said inner chamber being positioned and occupying 
a portion of the whole space within the outer cham 
ber and surrounding a lesser inner space communi 
cating only with the exit port, whereby with an 
appropriate level of vacuum applied to the exit 
port, with the ?rst entrance port connected to the 
operative site having the intermixed products to be 
withdrawn, and with the second entrance port con 
nected to a vented source of water, such inter 
mixed products may be drawn into the outer cham 
ber and around the inner chamber washed with the 
water and those liquid and non~liquid products 
suf?ciently small to pass through the holes may be 
withdrawn through the exit port to leave the re 
maining non-liquid products exposed for visual 
examination on said inner chamber. 

* * * * * 


