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1. 
This invention relates to surgical forceps, and 

in one of its more specific aspects, to a forceps 
for removing kidney stones that may be lodged 
in the ureter. 

Kidney stones or calculi are usually formed in 
the kidney or kidney pelvis and may at times 
find their way into the ureter. This is a rela 
tively narrow passage connecting a kidney and 
the bladder, and, due to its tortuousness and 
irregularities in width, small stones frequently 
become embedded therein in the course of de 
scending from the kidney. Substances in the 
urine are deposited on the stones with the result 
that the stones may eventually become of such 
size as to block off flow of urine from the kidney, 
thereby causing intense pain and resulting in 
fatality unless the stones are removed promptly. 
Under these circumstances, it is necessary to re 
move kidney stones from the ureter either by Op 
erating or by means of a forceps which is intro 
duced into the ureter through the urethra with 
the aid of a cystoscopic instrument. 
There have been several advances in the art of 

ureteral stone-removing forceps in comparatively 
recent years. Among present-day forceps is one 
that consists of a tubular element having a fila 
ment attached to its distal end to form a loop 
therewith. The stone is snared in the loop by 
manipulating the instrument and is then moved 
downwardly through the ureter. Forceps of this 
type have met with varying degrees of Success 
due to the difficulties encountered in first Snaring 
the stone and subsequently retaining the Stone 
in the loop. 
Another form of known stone-removing forceps 

includes a plurality of wires that may be de 
formed or expanded after insertion into the 
ureter to form a stone-receiving basket. For 
ceps of this type are inherently dangerous as One 
or more of the wires may be loosened from the 
carrier or broken while in the ureter, Such 
wires may perforate or cut the ureter, resulting 
in a serious-condition endangering the life of the 
patient. Also, stones grasped in an inflexible 
wire basket may tear, rupture or otherwise 
damage the ureter in the course of withdrawal. 
A surgical forceps constructed in accordance 

with this invention eliminates the dangers in 
herent in conventional instrumentalities used for 
the same purpose. The forceps of this inven 
tion has its parts so constructed and arranged as 
to be readily introduced into a ureter, then 
manipulated so as to receive and retain a kidney 
stone lodged in the ureter, and finally withdrawn 
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with the stone with a minimum of pain on the 
part of the patient. 

It is an important object of the invention to 
provide a ureteral stone-removing forceps hav 
ing improved features of construction. 
Another object of the invention is to provide 

a surgical instrumentality of the character indi 
cated, adapted to be readily inserted into a 
ureter, engage a kidney stone lodged in the 
ureter, and convey the stone downwardly through 
the ureter without undue discomfort or danger 
to the patient. 
The invention has for a further object the 

provision of a stone-removing forceps that is ca 
pable of performing its intended functions in 
an effective and trouble-free nanner. 
To the end that the foregoing objects may be 

attained, a surgical forceps constructed in ac 
cordance with this invention preferably Com 
prises a tubular member closed at its distal end, 
and consisting of a forward portion, a rearward 
portion, and an intermediate portion, at least 
the rearward and intermediate portions being 
flexible. The intermediate portion is provided 
With a plurality of circumferentially spaced, 
longitudinal slots, the parts of the intermediate 
portion between the extremities of the slots being 
adapted to be flexed outwardly to form a stone 
receiving and retaining basket. A flexible rod 
positioned in the tubular member is secured at 
One end to the forward portion of the tubular 
member, and at its other end to a plunger that 
is movable longitudinally and angularly in a cyl 
inder which is secured to the rear end of the 
tubular member. The cylinder has a longitudinal 
slot that merges with its rearward extremity and 
a series of spaced lateral slots that merge with 
the longitudinal slot. A pin projecting radially 
beyond the peripheral surface of the plunger is 
adapted to be moved into and out of 
registry with any selected one of the slots in 
the cylinder to thereby adjustably position the 
plunger "with respect to the cylinder and control 
the flexing of the basket-forming parts of the 
intermediate portion of the tubular member. 
Manipulation of the plunger is facilitated by 
providing the same with an actuating knob that 
extends beyond the cylinder. 
While the tubular member may be made of 

various materials within the purview of this in 
vention, I find that when this member is made 
of certain synthetic plastics, including a polyvinyl 
compound, preferably a copolymer of vinyl 
chloride and vinyl acetate, or polyethylene, it is. 
especially well Suited for the purposes of the in 

  



3. 
vention. These synthetic plastics afford a num 
ber of Worthwhile advantages over conventional 
materials when used for the tubular member of 
my forceps. For One thing, polyvinyl compounds 
and polyethylene are chemically inert and re 
sistant to acids and alkalis. Tubing made 
of these plastics is Smooth, non-irritating and 
non-toxic when positioned in a body passage. 
Further, tubing extruded or molded from these 
plastics poSSesses requisite flexibility and tensile 
Strength, all of which characteristics contribute 
appreciably to the value of the plastics as suitable 
materials for the tubing of the forceps. 
The objectS, as Well as the advantages attain 

able by the practice of this invention, will be ap 
parent to perSons skilled in the art upon reference 
to the following detailed description, taken in 
conjunction. With the annexed drawing, which 
respectively describe and illustrate a surgical 
forcepS constructed in accordance with the inven 
tion. 
In the diaWing: 
Figure 1 is a view in side elevation of a forceps 

embodying the invention, parts being broken 
away for better illustration; 

Figure 2 is a top plan view of the forceps shown 
in Figure l; 

Figure 3 is a central longitudinal cross-sectional 
View of the forceps shown in Figures 1 and 2 with 
the parts in another relative position; 

Figure 4 is a view taken along line 4-4 of Fig 
ure 1; and 

Figure 5 is a view taken along line 5-5 of Fig 
ure 3. 

Referring now to the drawing, wherein like 
reference numerals denote corresponding parts 
throughout the several views, numeral 0 gen 
erally indicates a flexible tubular member prefer 
ably made of a copolymer of vinyl chloride and 
Vinyl acetate, or polyethylene, and having a cen 
tral paSSage 2. The tubular member consists of 
a forward portion 4 terminating at its distal end 
in a rounded tip 6, an elongated rearward por 
tion 8 and an interimediate portion. 20. The 
intermediate portion is provided with a plurality 
of circumferentially spaced longitudinal slots 22. 
The partS of the intermediate portion between the 
extremities of the slots are in the nature of bas 
ket-forming Strips or Wings 24 that are convex 
out Wardy. 
A hollow cylinder 26, having a central bore 28, 

is Secured to the rear end of the tubular member. 
The cylinder has a longitudinal slot 30 which 
merges With its rear extremity and a pair of 
lateral slots 32 that merge with slot 30. The 
cylinder is also provided with an end slot or notch 
34. 
A plunger 36 is reciprocable in bore 28 and has 

a knurled knob 38 for manual actuation. The 
plunger carries a radially projecting locking pin 
66 which is adapted to ride in slot 30 and register 
with any selected one of slots 32 and 34, depend 
ing upon the axial and angular position of the 
plunger with respect to the cylinder. 
A flexible rod & 2, slidable in passage 2, has an 

enlarged head 54 at its forward end. As is best 
Shown in Figure 3, the forward portion of the rod 
is embedded in a mass of a Suitable material 46 
which serves to anchor the rod to portion 4 of 
the tubular member. The rod is connected at its 
rear end to plunger 36. 
The manner of using the forceps will now be 

briefly outlined. It is first assumed that the parts 
are in the relative position shown in Figure , with 
pin 40 riding in Slot 36. The forceps is inserted 
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through the urethra, with the aid of a suitable 
cystoscopic instrument, such as the one disclosed 
in my Patent No. 2,469,906 dated May 10, 1949, 
and is introduced into the ureter by way of the 
ureteral orifice. The forceps is slowly moved up 
the ureter until intermediate portion 20 of the 
tubular member is opposite the kidney Stone, aS 
indicated by a previously taken X-ray photo 
graph. Plunger 36 is retracted to flex parts 24 
OutWardly to a position. Such as shown in Figure 5. 
The forceps is rotated slowly to engage the Stone 
between parts 24, whereupon the plunger is pro 
tracted with respect to the cylinder So that the 
stone is retained by the forceps. The forceps is 
then Withdrawn slowly from the ureter. ? 
From the foregoing, it is believed that the con 

struction, operation, and advantages of my pres 
ent invention Will be readily comprehended by 
persons skilled in the art. It is to be clearly under 
stood, however, that various changes in the appa 
ratus set forth above may be made Without de 
parting from the scope of the invention, it being 
intended that all matter contained in the descrip 
tion or shown in the drawing shall be interpreted 
as illustrative only and not in a limiting sense. 
I claim: 
1. In a Surgical forceps of the character de 

scribed, a tubular member having a plurality of 
circumferentially arranged slots formed therein 
intermediate its ends, the portions of the nerinber 
between the extremities of the slots being adapted 
to be fiexed outwardly beyond adjacent portions 
to form a stone-receiving and retaining basket, 
a flexible member in the tubular member and Se 
cured to the forward end thereof, a hollow cylin 
der Secured to the rear end of the tubular men 
ber, a plunger in the cylinder and movable lon 
gitudinally and angularly with respect thereto, 
said plunger being connected to the rear end of 
the flexibie member, and means for maintaining 
the plunger in any Selected one of a plurality of 
longitudinal and angular positions relative to the 
cylinder. 

2. A surgical forceps in accordance With claim 1 
wherein the tubular member comprises a copoly 
ner of vinyl chloride and vinyl acetate. 

3. A surgical forceps in accordance with claim 
1 wherein the tubular member comprises poly 
ethylene. 

4. In a Surgical forceps of the character de 
Scribed, a tubular member having a plurality of 
circumferentially arranged slots formed therein 
intermediate its ends, the portions of the mem 
ber between the extremities of the slots being 
adapted to be flexed outwardly beyond adjacent 
portions to form a stone-receiving and -retaining 
basket, a flexible member in the tubular mem 
ber and Secured to the forward end thereof, a 
hollow cylinder Secured to the rear end of the 
tubular member, a plunger in the cylinder and 
movable longitudinally and angularly with re 
Spect thereto, Said plunger being connected to the 
rear end of the flexible member, and means for 
maintaining the plunger in any selected one of a 
plurality of longitudinal and angular positions 
relative to the cylinder, Said means comprising 
a pin projecting generally radially beyond the 
peripheral Surface of the plunger and registrable 
With any one of a plurality of slots formed in the 
body. 

5. In a Surgical forceps of the character de 
Scribed, a tubular member comprising a forward 
portion, a rearward portion, and an intermediate. 
portion, at least the rearward and intermediate. 
portions being flexible, said intermediate portion 



5 
having a plurality of circumferentially arranged 
longitudinal slots formed therein, the parts of 
the intermediate portion between the extremities 
of the slots being adapted to be flexed outwardly 
beyond adjacent portions to form a stone-receiv 
ing and -retaining basket, a flexible rod in the 
tubular member and Secured to the forward end 
thereof, a hollow cylinder secured to the rear 
end of the tubular member, a plunger in the cyl 
inder and movable longitudinally and angularly 
with respect thereto, said plunger being connect 
ed to the rear end of the rod, means exterior the 
cylinder for imparting movement to the plunger 
With respect to the cylinder, and means for main 
taining the plunger in any selected one of a plu 
rality of longitudinal and angular positions with 
respect to the cylinder. 

6. In a surgical forceps of the character de 
scribed, a tubular member having a plurality of 
circumferentially arranged slots formed therein 
intermediate its ends, the portions of the mem 
bel between the extremities of the slots being 
adapted to be flexed outwardly beyond adjacent 
portions to form a stone-receiving and -retaining 
basket, a flexible member in the tubular member 
and secured to the forward end thereof, a hol 
low cylinder Secured to the rear end of the tubu 
lar member, said cylinder having a longitudinal 
slot and a plurality of spaced lateral slots merg 
ing With the longitudinal slot, a plunger in the 
cylinder and movable longitudinally and angu 
larly with respect thereto, said plunger being con 
nected to the rear end of the flexible member, 
and a pin carried by and projecting generally 
radially beyond the peripheral surface of the 
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plunger and registrable with any selected one of 
Said cylinder slots. 

7. In a Surgical forceps of the character de 
Scribed, a tubular member comprising a forward 
portion, a rearward portion, and an intermediate 
portion, at least the rearward and intermediate 
portions being flexible, said intermediate portion 
having a plurality of circumferentially arranged 
longitudinal slots formed therein, parts of the 
intermediate portion between the extremities of 
the slots being adapted to be flexed outwardly 
beyond adjacent portions to form a stone-receiv 
ing and -retaining basket, a flexible rod in the 
tubular member and Secured to the forward end 
thereof, a hollow cylinder secured to the rear end 
of the tubular member, said cylinder having a 
longitudinal slot merging with its rearward ex 
tremity and a plurality of spaced lateral slots 
merging With the longit: dinal slot, a plunger in 
the cylinder and movable longitudinally and an 
gularly With respect thereto, said plunger being 
connected to the rear end of the flexible rod, a 
pin carried by and projecting generally radially 
beyond the peripheral Surface of the plunger and 
registrable with any selected one of said cylin 
der SlotS, and means exterior the cylinder for im 
parting movement to the plunger with respect to 
the cylinder. 

8. A Surgical forceps in accordance with claim 
7 wherein the tubular member comprises a plas 
tic material Selected from the group consisting 
of polyethylene and a copolymer of vinyl chloride 
and vinyl acetate. 

FREDERICK J. WALLACE. 
No references cited. 

  


