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A SHEATH ASSEMBLY AND MUTIHOLE CATHETER FOR DIFFERENT FIELDS OF
ENDOSCOPIC SURGERY INVOLVING SUCTION, IRRIGATION AND MATERIAL
REMOVAL.

FIELD OF THE INVENTION

The present invention relates to a sheath assembly for different fields of endoscopic
surgery involving suction, irrigation and material removal. More specifically, the present
invention relates to sheath assembly for different fields of endoscopic surgery which
would on one hand enable reducing the size of keyhole to do the endoscopic surgery
making it minimally invasive surg’ery, minimal damage to surrounding organ and
practically no bleeding, faster recovery and early discharge and yet on the other hand
provide for the advantages of big hole surgery. Advantageously, the sheath assembly for
different fields of endoscopic surgery of the invention is directed to make vision clear
making the procedure faster, arrest stone from flying away from visual field and enable
complete clearance of stone easier and faster. The sheath assembly of the invention
would enable using variety of sheath sizes of different length and width of working
sheath and thus facilitate applying to neonates as well ae morbidly obese ‘patients.
Importantly also, the sheath assembly is directed to achieve endoscopic surgery such as
percutaneous renal surgery with even about 3.0 mm inner diameter tubular sheath for
large varieties of stones which previously essentially required about 5 to 8 mm size
sheaths to achieve like results. Thus, the sheath assembly of the invention is directed to

add comfort and extra safety both for the patient as well as the surgeohs.

BACKGROUND ART

Various endoscopic surgery due to the possible less complex and faster recovery
procedure are very popular and whenever there is opportunity to address complications
through such endoscopic surgery without opting for the conventional surgery both the
surgeons as well as the patients prefer such mode of surgery. Thus, endoscopic surgery
does have importance such as percutaneous renal surgery which has a big role to play in
upper tract diseases and urolithiasis. As is well known in case of percutaneous renal
surgery, a ureteric catheter is placed retrograde in the pelvis. Under image guidance a
puncture is made in pelvicalyceal systemk(PCS). A guide wire is then placed in PCS via
puncture needle. Tract from skin to PCS is dilated on a guide wire by dilators varying
from 5 mm (15F, 3F=1mm) to 10mm (30F) diameter. After dilatation, a renal sheath in
form of hollow tube of uniform diameter is placed extending from skin to PCS.
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Currently in use renal sheath is a hollow tube of uniform diameter, made of plastic or

metal. The inner end can be straight or obliquely cut. Outer end is straight. Both ends

~are open to allow free passage of fluid and endoscope.

Such renal sheath allows repeated entry of'operating endoscope from outside body to
PCS. Operating endoscope may have a channel for normai saline irrigation, to pass
different forceps, suction cannula and energy probes. Renal sheath allows fluid to come

out by the side of endoscope.

It is important to take note that when sheath size is small, the provision of suction

cannula in the endoscope is not present. Here suction cannula is passed via instrument

channel of the operating endoscope to suck out fluid and fragments. Hence size of
suction cannula is small leading to aspiration of only small fragments. As the outer end
of the sheath is open to air, the sheath cannot be used for suction. If the sheath size is
only marginally bigger than the diameter of the endoscope, all fluid cannot come out
easily and intra renal pressure can rise and it méy lead to different medical
complications. In this scenario, stone fragments may not come out easily especially in

dilated flabby pelvicalyceal system.

In order to use suction cannula via endoscope, diameter of endoscope has to be bigger.
To use bigger endoscope, sheath size has to be bigger leading to large size of opening in
the body. To put large sheath, the surgeon need to dilate the tract with associated risk
of losing the tract, bleeding and clots in pelvicalyceal system. Large hole in the body
leads to more chances of bleeding, leakage of fluid/urine and more chances of injury to
surrounding organs. It leads to use of nephrostomy, stents and catheters at the end of
procedure. It increases the postoperative pain and delays recovery. It leads to prolonged
hospital stay and increased medical cost. It is thus not possible to use“smauer keyhole

for PCNL and other surgery.

In scenario where sheath size is small, there is thus no provision of suction at all,

compromising the fluid & pressure dynamics of PCS with its own problems.

OBJECTS OF THE INVENTION

It is thus the main object of the present invention to provide for a sheath assembly for
different fields of endoscopic surgery such as percutaneous renal surgery which would on
one hand enable reducing the size of keyhole to do the endoscopic surgery making it
minimally  invasive surgery, minimal damage to surrounding organ and practically no
bleeding, faster recovery and early discharge and yet on the other hand provide for the
advantages of big hole surgery.
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Another object of the present invention is directed to a sheath assembly for different
fields of endoscopic surgery such as percutaneous renal surgery which would make
vision clear making the procedure faster, arrest stone from flying away from visual field

and enable complete clearance of stone easier and faster.

Yet another object of the present invention is directed to a sheath assembly for different
fields of endoscopic surgery such as percutaneous renal surgery which would enable
using variety of sheath sizes of different length and width of working sheath and thus

facilitate applying to neonates as well as morbidly obese patients.

A further object of the present invention is directed to the development of a sheath
assembly which would facilitate carrying out endoscopic surgery such as percutaneous
renal surgery with even about 3.0 mm inner diameter tubular sheath for large varieties
of stones which previously essentially required about 5 to 8 mm size sheaths to achieve
like results.

Another object of the present invention is directed to a sheath assembly which would
add desired comfort and extra safety both for the patient as well as the surgeons in

carrying out endoscopic surgery such as percutaneous renal surgery.

A further object of the present invention is to provide for advancement in sheath
assembly which would serve to reduce the size of keyhole to do endoscopic surgery so
that we can avoid all above mentioned complication related to tract size making it
minimally invasive surgery and yet at the same time achieve advantages of big hole

surgery.

Another object of the present invention is directed to provide for sheath assembly for
different fields of endoscopic surgery such as percutaneous renal surgery which would be
a close system and there would be minimal chance of spitllage of fluid in operative field
and all the material drained out can be completely collected in suction bottle with no

extra effort. .

Yet further object of the present invention is to advancements in working sheath which
would enable its use as suction cannula so that larger fragments can be sucked out, fluid

can be sucked out leading to controlled intra renal pressure during surgery.

Another object is to provide for a sheath assembly whereby suction during laser
lithotripsy and pneumatic lithotripsy would help to remove dust and small fragments and
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make vision clear making the procedure faster and does not allow stone to fly away from

the visual field and achieve easier and faster complete clearance of stone.

A further object of the present invention is directed to sheath assembly which would
involve smaller diameter sheath and also does not need to dilate the tract thereby
leading to minimal damage to surrounding organ and practically no bleeding, faster
recovery and early discharge.

Another object of the present invention is directed to the development of an ureteric
catheter which would benefit surgeons in effectively carrying out endoscopic surgery
such as percutaneous renal surgery such as the removal of stones from the renal pelvic
with more precision and accuracy and at the same time causing lesser pain and
discomfort to the patient.

A further object of the present invention is directed to a kit suitable for carrying our endoscopic
surgery involvving suction, irrigation and material removal involving a sheath assembly

and a ureteric catheter.

Yet further object of the present invention is directed to a method for carrying out
endoscopic surgery involving suction, irrigation and material removal involving the

sheath assembly and/or the ureteric catheter in accordance with the present invention.

SUMMARY OF THE INVENTION

Thus according to the basic aspect of the present invention there is provided a sheath
assembly for different fields of endoscopic surgery involving suction, irrigation and

material removal comprising:

a tubular sheath having an inner open end adapted for introducing into the body region

requiring surgery and an outer other open end;

a suction unit with controllable suction provision operatively connected to said outer
other open end of said tubular sheath enabli‘ng selective suction effect inside the tubular
sheath in said body region requiring surgery and transmitting of suction pressure to said
body region requiring surgery such that during operative process when there is no
suction effect inside the tubular sheath only fluid and particles can release by
overflowing from the body region requiring surgery for continuous release from said

suction unit and when suction pressure is transmitted to said body region requiring
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surgery via sheath operative fragments can be easily suctioned out from said body

region requiring surgery.

According to a preferred aspect of the present invention there is provided a sheath
assembly for different fields of endoscopic surgery involving suction, irrigation and

material removal comprising:

a tubular sheath having an inner open end adapted for introducing into the body region
requiring surgery and an outer externally accessible other rear open end;

a suction unit with controllable suction provision operatively and releasably connectable
to said outer externally accessible other open end of said tubular sheath enabling
selective suction effect inside the tubular sheath in said body region requiring surgery
and transmitting of suction pressure to said body region requiring surgery such that
during operative process when there is no suction effect inside the tubular sheath only
fluid and particies can release by overflowing from the body region requiring surgery for
continuous release from said suction unit and when suction pressure'is transmitted to
said body region requiring surgery via sheath operative fragments can be easily

suctioned out from said body region requiring surgery.

In accordance with another aspect of the present invention in the sheath assembly as
above said suction unit comprises a reservoir which can be of any suitable shape_with a
reservoir inlet which is operatively in line with and relesably connected to said outer
other open end of said tubular sheath and a reservoir outlet %acing downwards to
facilitate the gravitational release of contents entering the reservoir through said
reservoir outlet, said reservoir outlet being connected to a suction machine with a
suction controlling opening in the reservoir exactly opposite to the said reservoir outlet

and an outlet tube connecting said reservoir outlet to said suction machine.

The said suction controlling opening can be disposed at any other suitable place other

than exactly opposite to the said reservoir outlet.

According to a further aspect of the present invention in the sheath assembly as above
said suction unit comprises a sealing assembly releasably attachable to said suction unit
to make the assembly water and air tight for desired functioning of the suction unit and
also allow passage of operating endoscope/instruments for surgery there through to said

body region requiring surgery.

According to yet another aspect of the present invention in the sheath assembly as

above said sealing assembly comprises a sealing flap adjacent the front end disposed in
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line with the inlet opening of said reservoir which is in turn in line with the tubular

sheath passage and a sealing cap on the outside.

According to yet further aspect of the present invention in the sheath assembly as
disclosed above after assembling of the tubular sheath for percutaneous surgery said
suction controlling opening enables switching on and off the suction effect from inside
the sheath such that when said suction controlling opening is open to air, there is no
suction effect inside the sheath and only water and dust can overflow from the said body
region requiring surgery but there is continuous suction from reservoir and when the
said suction controlling opening is closed, suction pressure is transmitted to said body
region requiring surgery vis sheath and operative fragments sucked out easily through

said reservoir.

According to yet further aspect of the present invention in the sheath assembly as
above said sealing assembly can be releasably connected to facilitate the operative
process involving any releasable connection means including thread and screw
mechanism with sealing ring and said sealing assembly is releasably connected to said
suction unit involving any releasable connection means including thread and screw

mechanism with sealing ring.

According to a further aspect of the present invention in the sheath assembly as above
said suction unit with said reservoir cooperating with said sheath enable selectively
involving sheath with reduced dimension favouring minimally invasive surgery and also
achieve advantages of big hole surgery.

According to a further aspect of the invention the sheath assembly as discussed above

comprises means for controlling intra renal pressure during surgery with clear vision and
selective length and width of the said working renal sheath depending upon the patient

and purpose of surgery.

According to another aspect of the present invention in the sheath assembly as above
the reservoir enables collection of operative fragments in the suction passage preventing
its going back to said body region requiring surgery free of involvement of any

mechanical valve.

According to yet further aspect of the present invention there is provided a sheath
assembly wherein the said sheath and inlet diameter of suction unit is smaller than the
outlet diameter whereby everything that is sucked into the reservoir can be suctioned

out preferably involving gravity force as well by positioning the said reservoir outlet at
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the lower end of said reservoir facing downwards and preferably disposed substantially

perpendicular to said reservoir inlet.

According to a preferred aspect of the present invention there is provided for a sheath
assembly as above which is a renal sheath assembly for percutaneous renal surgery

comprising:

said sheath comprising a tubular renal sheath having a front open end adapted for
introducing into the pelvicalyceal system and an externally accessible other rear open

end;

said suction unit operatively and releasably connectable to said externally accessible
other rear open end of said renal sheath enabling selective suction effect inside the renal
sheath and transmitting of suction pressure to said pelvicalyceal system such that during
operative process when there is no suction effect inside the sheath only water and dust
can release by overflowing from the pelvicalyceal system for continuous release frorh
said suction unit and when suction pressure is transmitted to said pelvicalyceal system
via sheath operative fragments can be easily suctioned out from said pelvicalyceal

system.

According to yet further aspect of the present invention there is provided a sheath

assembly as above wherein said sealing flap is a silicon flap vaive.

According to yet further aspect of the present invention there is provide for a sheath
assembly as above wherein said tubular sheath is adapted to house a dilator cum
obturator with one end tapered for a short distance and inside diameter allowing passage

of a guide wire.

According to a further aspect of the present inventioh there is provided for a sheath
assembly as above wherein said sheath allows entry of the operating endoscope via
sealing cap to silicon flap vaive to reservoir to inlet and when the sheath is placed in said
body region requiring surgery /said pelvicalyceal system, the operating endoscope.can
be introduced and taken out including for creating space for suction of big fragments

easily without losing tract.

According to yet further aspect of the present invention there is provided for a sheath
assembly as above wherein the sheath is obtained of any suitable bidcompatible
transparent or opaque material including stainless steel and of different diameter and
length, said suction unit is obtained of brass but it can be made of stainless steel or any

material which can be used in making surgical instrument.
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According to another aspect of the present invention there is provided for a sheath
assembly as above comprising ureteric catheter with holes at a distance of 1 ¢cm in first
10 cm for retrograde flow of fluid in said pelvicalyceal system and stop passage of

fragments going down the ureter.

According to yet further aspect of the present invention there is provided for a sheath
assembly as above wherein the reservoir comprise a cylindrical reservoir and at inlet is
in form of perpendicular wall such that anything that comes at the end of the sheath falls
in the reservoir and has no chance of going back into the sheath.

In accordance with a further aspect of the present invention there is provided for é
ureteric catheter suitable for flow of saline /fluids into the renal belvis during surgery
such as required in endoscopic surgery involving suction, irrigation and material removal
comprising an open ended tubular catheter along with multiple side openings/holes
spaced at least towards the front portion thereof adapted for insertion in the ureter and
the renal pelvis region for facilitating controlled flow through the catheter during surgery

enabling controlling pressure flow kinetics of renal pelvis during surgery.

According to another aspect the wureteric catheter as above includes said mulitiple side
openings are suitably spaced and disposed such that upon insertion in the ureter and the
renal pelvis region the side openings /holes are disposed such that some are in the
region of the ureter and some in the renal pelvis to ensure controlled and selective
ret[rograde flow of fluid/contrast/air introduced via the ureteric catheter uniformiy

and/or selectively towards a direction of renal pelvis to suit the surgery.

According to yet another aspect of the present invention the ureteric catheter as above
comprises a terminal open end with markers at equidistance to facilitate catheter
insertion and having of uniform diameter to facilitate saline/fluid flow there through,

According to another aspect of the present invention there is provided for a method for
carrying out endoscopic surgery involving suction, irrigation and material removal
involving the sheath assembly as disclosed above comprising:

(i) assembling the sheath assembly by connecting the tubular sheath to suction

unit having said sealing assembly;

(ii)  connecting the reservoir outlet to suction machine;
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(iii)

(iv)

According

placing the tubular sheath in said body region requiring surgery / said
pelvicalyceal system and passing operating endoscope into said tubular sheath
via said sealing cap through silicon flap through reservoir through inlet and
placing in said body region requiring surgery / said pelvicalyceal system such
that the said endoscope can be taken out and reintroduced without losing
tract;

carrying out the endoscopic surgery involving said sheath assembly
maintaining the suction machine on during the process and selectively keeping
the suction controlling opening (a) open to air when no suction effect inside
the sheath is desired and allowing only fluid and particles to drainout by
overflowing from said body region requiring surgery / said pelvicalyceal
system which is continuously sucked from the reservoir through said suction
and (b) closed to air v;/hen the suction pressure is required to be transmitted
to said body region requiring surgery / said pelvicalyceal system via tubular
sheath and the operative fragments are sucked out easily.

to another aspect of the present invention there is provided a method for

carrying out endoscopic surgery involving suction,. irrigation and material removal

involving the kit as above comprising:

(i)

(ii)
(iii)

assembling the sheath assembly by connecting the tubular sheath to suction
unit having said sealing assembly;

connecting the reservoir outlet to suction machine;

placing the tubular sheath in said body region requiring surgery / said
pelvicalyceal system and passing operating endoscope into said tubular
sheath via said sealing cap through silicon flap through reservoir through
inlet and placing in said body region requiring surgery/said pelvicalyceal
system such that the said endoscope can be taken out and reintroduced
without losing tract;

(iv) inserting a multiple side hole ureteric catheter in the renal pelvis such that

some side holes are in the ureter and some are in the renal pelvis to
facilitate retrograde flow of fluids/normal saline from ureter and renal pelvis
towards inner end of tubular sheath and controlling pressure flow kinetics
of renal pelvis during surgery and/or faciiitating discharge of operative fluid
and fragments through alternative pathway to outside the body through the
sheath and avoiding probiems of fragments going down the ureter and
blocking of ureter;
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(v) carrying out the endoscopic surgery involving said sheath assembly
maintainiqg the suction machine on during the process and selectively
keeping the suction controlling opening (a) open to air when no suction
effect inside the sheath is desired and allowing only fluid and particles to
drain out by ovérﬂowing from said body region requiring surgery / said
pelvicalyceal system which is continuously sucked from the reservoir
through said suction and (b) closed to air when the suction pressure is
required to be transmitted to said body region requiring surgery / said
pelvicalyceal system via tubular sheath and the operative fragments are

sucked out easily.

According to a further aspect of the invention the method as above is carried out:
involving said muilti hole ureteric catheter fluid is allowed to flow into the ureteric
catheter from open outer end of ureteric catheter, and the arrangement of multiple holes
is involved to ensure free flow of fluid/saline from ureter to renal pelvis in all areas of
pelvis where there is hole and towards the inner end of the sheath assembly in the body.

According to yet further aspect of the present invention in the method as above during
operation including of PCNL, there is continuous/intermittent flow from nephroscope
regulated by stopcock and there is continuous flow of normal saline from multihole
ureteric catheter, said multiple holes, some in ureter &some in renal pelvis ensures flow
from ureter & renal pelvis towards the inner end of sheath all the time during the

operation.

According to another aspect of the invention in the said method as above for giving
space in the sheath for big fragments to come out, the endoscope is taken out from the
sheath gradually.

Accordihg to yet further aspect of the present invention there is provided for said
method as above wherein the drained out and/or sucked out fluid and/or fragments are
collected in the reservoir and then drained out of the reservoir.

DETAILED DESCRIPTION OF THE INVENTION

The details of the invention, its objects and advantages are explained hereunder in
greater detail in relation to the following non-limiting illustrations as per the following

accompanying figures wherein:

10
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Figure 1: is an illustration of a sheath conventionally used in endoscopic surgery;

Figure 2 (a),{(b) and (¢ ) : are illustrations of tubular sheath part of varying sized and
diameter of the sheath assembly for endoscopic surgery in accordance with the present

invention;

Figure 2 (d) : is an illustration of the suction unit used in the sheath assembly in

accordance with the present invention;

Figure 2 (e): is an illustration of the sealing assembly being a reliably connected part of

the suction unit shown in Figure 2 (d) above; and

Figure 2 (f): is an illustration of dilator cum gbturator used in the sheath assembly of

the present invention.

Figure 3(a): is an illustration of an existing renal sheath based operative gadgets and
its assembly with respect to the renal sheath involved in the operative procedure;

Figure 3(b): is another illustration of an existing renal sheath based operative gadgets
and its assembly with respect to the renal sheath involved in the operative procedure;

Figure 4: is an illustration of a sheath assembly sheath based operative gadgets and its
assembly with respect to the sheath assembly in accordance with the present invention
for different fields of endoscopic surgery involving suction, irrigation and material

removal involved in the operative procedure.

Figure 5: illustrates the flow of fluid & pressure kinetics in renal pelvis during normal

circumstances; and

Figure 6: is an illustration of open ended multiple side holes based ureteric catheter in
accordénce with another aspect of the present invention;

Reference is first invited to accorhpanying Figure 1 which illustrates a conventional renal
sheath which is basically a hollow tube of uniform diameter. Usually, the same is made
of plastic or metal. The inner end can be straight or obliquely cut while the outer end is

straight.

Such a conventional renal sheath is known to be used in percutaneous renal surgery
which has a big role to play in upper tract diseases and urolithiasis. Here a ureteric
catheter is placed retrograde in the pelvis. Under image guidance a puncture is made in
pelvicalyceal system (PCS). A guide wire is placed in PCS via puncture needle. Tract from
skin to PCS is dilated on a guide wire by passing serial dilators of graduélly increasing

11



10

15

20

25

30

35

WO 2016/051421 PCT/IN2014/000785

size varying from 2mm (6F, 3F=1mm) to 10mm (30F) diameter. This serial dilatation
has problems of bleeding from the tract, loss of tract, slippage. of the guide wire outside
during dilatation and dilatation of the wrong tract. After dilatation, the renal sheath in
form of hollow tube of uniform diameter as shown in accompanying figures 1a and 1b is

placed extending from skin to PCS.

As would be apparent from said Figures 1a and 1b the renal sheath is a hollow tube of
uniform diameter, made of plastic or metal. The inner end can be straight or obliquely
cut. Outer end is straight. Both ends are open to allow free passage of fluid and

endoscope.

The renal sheath allows repeated entry of operating endoscope from outside body to
PCS. Operating endoscope may have a channel for normal saline irrigation, to pass
different forceps, suction cannula and energy probes, Renal sheath allows fluid to come
out by the side of endoscope.

Thus when sheath size is small, the provision of suction cannula in the endoscope is not
present. Here suction cannula is passed via instrument channel of the operating
endoscope to suck out fluid and fragments. Hence size of suction cannula is small
leading to aspiration of only small fragments. As the outer end of the sheath is open to
air, the sheath cannot be used for suction. If the sheath size is only marginally bigger
than the diameter of the endoscope, all fluid cannot come out easily'and intra renal
pressure can rise and it may lead to different medical complications. In this scenario,
stone fragments may not come out easily especially in dilated flabby pelvicalyceal

system,

In order to use suction cannula via endoscope, diameter of. endoscope has to be bigger.
To usé bigger endoscope, sheath size has to be bigger leading to large size of opening in
the body. To put large sheath, it is importaht to dilate the tract with associated risk of
losing the tract, bleeding and clots in pelvicalyceal system. Large hole in the body leads
to more chances of bleeding, leakage of fluid/urine and more chances of injury to.
surrounding organs. It leads to use of nephrostomy, stents and catheters at the end of
procedure. It increases the postoperative pain and delays recovery. It leads to prolonged
hospital stay and increased medical cost. Moreover, it is not possible to use smaller
keyhole for PCNL and other surgery. In scenario where sheath size is small,; there is no
provision of suction at all, compromising the fluid & pressure dynamics of PCS with its

own problems.

12



10

15

20

25

30

35

WO 2016/051421 PCT/IN2014/000785

Reference is now invited to accompanying Figures 2a, 2b and 2c which illustrate various
sizes of sheaths suitable for use as a part of the sheath assembly in accordance with the
present invention. As shown in said Figures 2a,2b and 2c, the sheath comprises a
tubular sheath of uniform diameter of diffesjent length & width having an inner end and
an outer end and provided with mechanisf’n at the outer end to attach suction unit
shown in Figures 2 (d) and 2 (e).

As shown in Figures 2(d), the suction unit basically compriseé of reservoir (i) with iniet
(2), outlet tube (3), opening in reservoir to control the suction(10) and sealing assembly
(Fig-2e).

The sealing assembly of Figure 2(e) attaches to reservoir (1). It has sealing silicon flap

valve (4) on inner side and sealing cap on outside (5). Its main function is to allow

‘passage of telescope without air or water leak. This makes the sheath assembly water

and air tight for suction to work.

Figure 2 (f) illustrates a dilator cum obturator. It is a hollow tube of suitable diameter to
fit inside sheath (Fig-2a, 2b, 2c). One end is tapered for a short distance of few mm (4
to 8) Inside diameter (11) is enough to aliow passage of 0.038 inch guide wire,

The tubular sheath (Fig-2a, b, c) is attached to suction unit (Fig-2d-2) by screw and
thread with O sealing ring. Suction unit is thus basically made of two parts (Fig¥2d, 2e).
It is attached to each other by thread and screw mechanism (6, 7) and O sealing ring
(8). Reservaoir outlet is connected to suction machine with suction tube (9).

Operating endoscope is passed into sheath (fig-2b) via sealing cap (5) to silicon flap
valve (4) to reservoir (1) to inlet (2). When sheath is placed inside PCS, it is possible to
go in and come out easily without losing tract.

There is a suction controlling opening (10)in the reservoir (Fig 2d) exactly opposite to
o‘utlet tube (3). Silicon suction tube (9) is attached to outlet (3) of reservoir. Other end
of suction tube (9) is attached to suction machine. The suction machine is always on
during the procedure. When the suction controlling opening (10) is open to air, there is
no suction effect inside the sheath but water and dust can come out by overflowing from
PCS but there is continuous suction from reservoir. When the suction controlling opening
(10) is closed by finger, suction pressure is transmitted to PCS via sheath and fragments
come out easily. It is thus possible involving the sheath assembly of the invention which
includes a suction unit to take out endoscope from sheath gradually giving a space in
the sheath for big fragments to come out. Advantageously, it is possible to actually see
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the whole path taken by fragment while coming out. Once it has fallen into reservoir (1),
there is no chance for fragment to go back into PCS due to design of suction unit.

As distinct from the sheath assembly of the present advancement, as shown in fig-1,
sheath of prior art is simply a tube open at both ends with no mechanism to attach
suction device.

In the present invention, the sheath is a tube, which is much smaller in diameter as
compared to conventional sheath and outer end has a mechanism to attach suction unit.
It has multiple advantages.

In prior art, if there is suction tube it passes via instrument channel of operative
endoscope and whole suction mechanism is in the hands of operating surgeon making it
very heavy and cumbersome to use.

In the present invention, suction unit is totally new construction previously not known, It
includes a sealing assembly with silicon flap valve (4) used widely to provide sealing

effect to reservoir.

The silicon suction tube (9) is widely used silicon tube for various purposes.

The tubular sheath (2a, 2b, 2c¢) of the sheath assembly of the invention can be
preferably made of stainless steel. It can also be made of any material which is
biocompatible, can withstand sterilization process, stiff enough and resistant to laser
energy. It can be transparent or opaque. It can be of different in diameter and length.
The mechanism to attach to suction unit is' by screw and thread but it can be in any way

which is user friendly and leak proof.

Suction unit as mentioned hereinbefore and illustrated by way of accompanying Figures
2(d) and 2(e) has two parts. One part includes reservoir (Fig-2d) with inlet, opening to
control suction power, outlet and mechanism to attach to sealing assembly. Inlet has to
be at least equal to or more than the diameter of sheéth. Outiet tube diameter has to be
bigger than the inlet diameter. Mechanism to attach to sealing assembly is by screw and
thread but it can be anything which is simple to operate and disassemble when needed.
The whole piece can be preferably made of brass but it can also be of steel or any other

material which can be used in surgical instrument.

Sealing assembly houses a silicon flap valve which opens up when some instrument
passes without damaging the instrument and prevents leakage of air and fluid with or
without instrument in place. It can be replaced by any other mechanism which is
effective and non-traumatic to optics of endoscope.
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Ureteric catheter with holes at a distance of one cm in first 10cm is very useful when one
injects air/contrast from below via ureteric catheter, contrast/air fill up whole upper
ureter and renal pelvis simultaneously, even in presence of big/stag horn stone.
Contrast/air do not have to overflow from one area to other areas of renal pelvis. This
makes easy to decide which calyx to puncture and puncture the desired calyx. It is
useful to provide retrograde flow of fluid in PCS and stops passage of fragments going
down the ureter. As it provides continuous fluid in PCS, during suction the:system is
never completely collapsed preventing excessive suction on delicate mucosa. It is very

essential in operation of PCNL.

The operation of the sheath assembly in such endoscopic surgery and its advantages are

discussed hereunder:

When an operation of stone removal (PCNL) is to be done, the sheath assembly of the

present advancement can be used as detailed hereunder.

Under anaesthesia, a ureteric catheter with multiple holes in first 10cm is passed in renal
pelvicalyceal system (PCS) from urethra by’ doing cystoscopy. In prone position,
radiographic contrast medium is instilled in PCS to visualize it under fluoroscopy.
Suitable calyx is selected for desired route of entry in PCS and is punctured by initial
puncture needle. Once entry into suitable calyx is confirmed by free flow of fluid, a guide
wire is passed through the needle in the PCS. Retrograde fluid via ureteric catheter is
started. Over a guide wire, dilator cum obturator (Fig-2f) is passed up to PCS. Over
dilator, sheath of 10/12F size (3.66-4 mm diameter) of suitable length (12, 16 or 20 cm)
is passed' up to PCS. This way dilatation becomes a single step procedure. It prevents
bleeding from tract, loss of tract & makes procedure faster and safer. Suction unit (Fig-
2d, 2e) is attached to sheath, Operating endoscope of suitable size is passed via sealing
cap (5) into the suction unit to pass thorough tubular sheath (Fig2b) to reach the PCS.
Entire PCS is visualized. Operating endoscope has channel for flow of normai saline fluid
to continuously enter the PCS. Same channel is used for passage of laser fiber (Holmium
Yag), biprong forceps or triprong forceps or similar rigid instrument for different action
inside PCS. Stone is located and laser energy is applied on stone by touching the stone
by laser fiber (200 to 600 micron size). Laser energy is absorbed by stone and stone is

‘broken into small pieces and dust. These dust and fragments disturbs the vision and

these have to come out of body.
As described hereinbefore the sheath assembly of the present invention has suction

attached to it and it is continuously on. There is small suction controlling opening (10) in
reservoir. If the surgeon closes the opening with a finger, suction is applied to tubular
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sheath and hence inside the PCS. Suction activated during laser lithotripsy sucks all dust
and fragments from PCS to inside of sheath (Fig-2b). Once sucked into tubular sheath
(2a/2b/2c), it enters the reservoir (1) and goes out via suction tube (9) to suction

machine bottle.

Importantly, the mechanism of reservoir (1) is such that once the fragments have
entered the reservoir, they cannot go back in the sheath. Fragments have only one way

to go and that is outlet tube.

The construction of reservoir at inlet in form of perpendicular wall and is such that
anything that has come at the end of sheath will fall in reservoir and has no chance to go
back in the sheath. Outlet tube diameter is more than the inlet diameter. So anything
that has come from inlet/sheath will invariably pass through outer tube in the suction
bottle. There is no chance of blockage anywhere beyond reservoir. As our operating
endoscope is passing via sealing assembly to reservoir to sheath, any blockage in the
inlet/ sheath is endoscopically visible and can be dealt with under vision. Cylindrical
construction of reservoir with outiet tube is preferred such that anything that is present

in reservoir will easily enter the outlet especially when there is suction force to suck it.

The suction controlling opening exactly opposite to outlet tube is open to air. When
suction is on, there is negative suction in outlet tube. It will suck all fluid and fragments
from reservoir preventing spillage outside but will not transmit suction pressure inside
the sheath and PCS/body cavity. If operating surgeon wants to have suction pressure
inside the sheath and hence inside the body, it is possible to iust have to close the
opening by a finger. The opening is placed at an ergonomically convenient position. If on
the other hand the operating surgeon does not want suction inside the body, the finger
is lifted up from the opening allowing it to communicate with air.

Also, whenever there are fragments, the surgeon can take the inner end of sheath near
the fragments and suction can be applied to suck all fragments. This way all the
fragments from the PCS cah be removed under vision. Moreover, in case fragment or
stone moves away from endoscope due to fluid from endoscope, suction is activated to
bring it back towards endoscape. This way migration of stone and fragments in the
distant calyx or ureter is also prevented. Complete inspection of PCS is done. Once it is
confirmed that every possible stone is removed, the sheath is taken out without leaving
any nephrostomy. tube in the tract. As the tract size is very small, there is minimal

chance of bleeding. There is less pain and early recovery.

The above discussed advantages in the sheath assembly of the present invention with

respect to the conventional sheath would be further apparent from the illustrations of
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the assembly of the various operating gadgets in relation to the conventional renal
sheath and the sheath assembly with suction in accordance with the present invention
illustrated by way of accompanying Figures 3(a) and 3 (b) ( the existing renal sheath)
and the accompanying Figure 4( the sheath assembly of the present ‘advancement) used

for the purposes of endoscopic surgery.

Reference is now invited to accompanying Figure 3(a) which illustrates the manner of
instatlation and use of the existing renal sheath in éndoscopic surgery such as when
surgeon wants to remove a stone/stones (3) from upper urinary tract/renal pelvis (22)
by percutaneous surgery (PCNL, perc). As clearly illustrated in said figure, in such
operation the surgeon places an open ended ureteric catheter (1) in renal pelvis region
(22). After putting patient in prone position, he injects contrast/air in renal pelvis via
ureteric catheter from below. A's ureteric catheter has only a terminal open end (2), all
contrast /air has to go in a particular area of renal pelvis, Contrast overflows from that
area to fill other parts of renal pelvis. All parts of renal pelvis are not simultaneously
filled or not filled especially in big/staghorn stone. The surgeon then punctures the
desired calyx via initial puncture needle. He places a guide wire via puncture needle in
the renal pelvis (22). Over a guide wire, serial dilators are passed to dilate the tract to 8
to 10 mm size (24 to 30F). This big tract size is associated with problem of bleeding,
adjacent organ injury, possible loss of tract & others. Over the dilator, the existing renal
sheath (10) in 'form of hollow tube of uniform diameter of 8 to 11 mm size is placed
extending from skin surface (24) to renal pelvis (22). Via renal sheath, a nephroscope
(12) of 6 to 8 mm size is placed in renal pelvis (22) to visualize the stone (3). Fiber optic
cable (16) is attached to light pillar (15) of nephroscope (12) to transmit light inside the
renal pelvis (22). Endo vision camera (18) is attached to eye piece (17) of nephroscope
to transmit images from inside the renal pelvis to outside body on a television monitor.
Surgeon operates by seeing in the monitor. Normal saline/ irrigation tubing (14) is
attached to stop cock (13) of nephroscope to allow normal saliné to enter (6) the renal

pelvis (22) to keep vision clear in the renal pelvis. There is a straight instrument channel

in the nephroscope (12) of 2 to 4 mm size. Various instruments like pneumatic probe,

' laser fiber, forceps & suction cannula (19) are used. Stone is broken into small pieces (4)

by pneumatic probe/laser fiber. Suction cannula (19) is attached to a suction tubing (21)
to connect to suction machine. Suction cannula (19) has a trumpet valve (20). Trumpet
valve (20) controls suction applied .in renal pelvis (22) to suck the fluid & stone
fragments (8). Whatever normal saline is going in it has to come out (7) otherwise intra
renal pressure will rise. Whatever fluid is going in comes out of renal peivis (22) by the
side of nephroscope (12) via renal sheath (11). All fluid drains out by overflowing (11)

as outer end of sheath is open to air alongwith fluid, small stone fragments & dust (4,
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9) also coming out via renal sheath. Once stone is completely removed, nephrostomy (a

tube from renal pelvis to outside body) is usually kept to control bleeding.

Reference is next invited to yet further illustration of an existing renal sheath based
operative gadget and its assembly involved in the operative procedure such as when
surgeon wants to remove a stone/stones (3) from upper urinary tract/renal pelvis (23)

by percutaneous surgery (PCNL, perc).

As shown in said Figure 3b , when surgeon wants to remove a stone/stones (3) from
upper ureter or renal pelvis (21) of kidney (7)by percutaneous surgery (PCNL, perc), he
places an open ended ureteric catheter (1) in renal pelvis (21). After putting patient in
prone position, the surgeon injects contrast/air in renal pelvis via ureteric catheter from
below. As ureteric catheter has only a terminal open end (2), all contrast /air has to go
in a particular area of renal pelvis (21). Contrast overflows from that area to fill other
parts of renal pelvis. All parts of renal pelvis (21) are not simultaneously filled or not
filled especially in big/staghorn stone. He punctures the desired calyx via initial puncture
needle. He then pla;es a guide wire via puncture needle in the renal pelvis (21). Over a
guide wire, serial dilators are passed to dilate the tract to 5 to 7 mm size (15 to 21F).
This big tract size may be associated with problem of bleeding, adjacent organ injury,
possible loss of tract & others. Over the dilator, existing renal sheath (10) in form of
hollow tube of uniform diameter of 6 to 8 mm size (outer diameter) with outer end
bigger in size with stop cock is placed extending from skin surface (9) to renal pelvis
(21). Via renal sheath (10) , a nephroscope (22) of 4'mm size is placed in renal pelvis to
visualize .the stone (3). Fiber optic cable (13) is attached to light pillar (12) of
nephroscope (22) to transmit light inside the renal pelvis (21). Endo vision camera (15)
is attached to eye piece (14) of nephroscope to transmit images from inside the renal
pelvis to outside body on a television monitor. Surgeon operates by seeing in the
monitor. Normal saline/ irrigation tubing (20) is éttached to stop cock (19) of
nephroscope (22) to allow normal saline to enter (4) the renal pelvis to keep vision clear
in the renal pelvis. There is a straight instrument channel (16) of 1.6 mm size (5F) in the
nephroscope. Various instruments like pneumatic probe, laser fiber & forceps are used.
As the channel size is small, suction cannula cannot be used. Stone is broken into small
pieces (5) by pneumatic probe/laser fiber (18). Small fragments and fluid cannot be
sucked out from renal pelvis (21) as there is no provision for suction. Whatever normal
saline is going in (4) has to come out (6) otherwise intra renal pressure will rise.
Whatever fluid is going in comes out (6) of renal pelvis (21) by the side of nephroscope
(22) via renal sheath (10) as shown (11). All fluid drains out by overflowing (11) as
outer end of sheath is open to air. With fluid, small stone fragments & dust (5) also
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comes out (8) via renal sheath (11). Once stone is completely removed, nephrostomy (a

tube from renal pelvis to outside body) may be kept to control bleeding.

In order to explain further the manner of installation for operative purposes and
advantages in the sheath assembly of the present invention in such endoscopic surgery
and the like reference is now invited to accompanying figure 4 which illustrates the
advanced sheath based operative gadgets and its assembly in accordance with the
present invention such as may be applied to remove a stone/stones (4) from upper

urinary tract/renal pelvis (29) by percutaneous surgery (PCNL, perc)..

Thus, in case of the sheath assembly of the present invention, when surgeon wants to
remove a stone/stones (4) from upper ureter or renal pelvis (29) by percutaneous
surgery (PCNL, perc), he places a ureteric catheter (1) with multiple holes in first 10cms
(2) in renal pelvis (29). After putting patient in prone position, he then injects
contrést/air in renal pelvis via ureteric catheter from below. As ureteric catheter has
multiple opening in first 10 cm (2), contrast /air fill up whole upper ureter and entire
renal pelvis (29) simultaneously. Contrast does not overflow from one area to other.
parts' of renal pelvis. All parts of renal pelvis are simultaneously filled even in
big/staghorn stone. The surgeon then punctures the desired calyx via initial puncture
needle. He places a guide wire via puncture needle in the renal pelvis (29). Over a guide
wire, dilator cum obturator, also shown in fig 2f, is passed to dilate the tract as a single
step to 3 to 3.3 mm size .Such small tract size is advantageously very less likely to be-
associated with problem of bleeding, adjacent organ injury, possible loss of tract &
others. Over the dilator (refer also fig 2f), tubuiar sheath (11) in form of hollow tube of
uniform diameter of 4 mm size (outer diameter) is placed extending from skin surface
(10) to renal) pelvis (29). Tubular sheath (also shown in fig 2a, 2b, 2c & 11) is attached
to suction unit (of fig-2d, 2e) at inlet (30) of reservoir (17). A nephroscope (18) of 2.6
mm size is passed into the renal pelvis (29) via sealing cap (16) to silicon flap valve (15)
to reservoir (17) to inlet (30) of reservoir to tubular sheath (11). Suction tube (14) is
attached to outlet (13) of reservoir (17). Suction tube (14) is attached to suction
machine. Suction méchine is always on during the procedure. There is an opening (12)
to control the suction power inside the reservoir (17) and in the tubular sheath (11).
When the suction control opening (12) is open, it sucks air from outside into the
reservoir and whatever fluid and fragments entering into the reservoir (17) is sucked
into the outlet (13) of reservoir (17). Outlet diameter is preferably maintained more than
the inlet diameter so that there is no possibility of blockage of outlet. Thus whatever
enters the reservoir, will always find a way out. There is no suction power in the.tubular
sheath. When the suction control opening (12) is closed by finger, suction power is
present in the renal pelvis (29) and tubular sheath (11). This suction power helps to
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drain fluid and stone fragments from renal pelvis (29). It lowers the intrapelvic pressure
as per wish of surgeon. Fiber optic cable (20) is attached to light pillar (19) of
nephroscope (27) to transmit light inside the renal pelvis (29). Endo vision camera (26)
is attached to eye piece (25) of nephroscope to transmit images from inside the renal
pelvis to outside body on a television monitor. Surgeon operates by seeing in the
monitor. Normal saline/ irrigation tubing (22) is attached to stop cock (21) of
nephroscope (18) to ailow normal saline (28) to enter through (6) the renal pelvis (29)
to keep vision clear in the renal pelvis. There is a straight instrument channel (23) in the
nephroscope of 1 mm size (3F). Various instruments like pneumatic probe, laser fiber &
forceps etc. (24) are used. Stone (4) is broken into small pieces (5) by pneumatic
probe/laser fiber (24). Small fragments and fluid can be sucked out through (7). from
renal pelvis (29) by closing the suction control opening (12) with the finger. Whatever
normal saline is going in (6) has to come out (7) otherwise intra renal pressure will rise.
Whatever fluid is going in comes out (7) of renal pelvis (29) by the side of nephroscope
via tubular sheath (8). All fluid drains out by overflowing in the reservoir (17). With fluid,
small stone fragments & dust (5) also comes out via (8) tubular sheath. The construction
of the reservoir is such that whatever enters in reservoir cannot go back in the tubular
sheath (11) & renal pelvis (29). There is continuous suction in the reservoir to suck out
whatever has come in via outlet 6f reservoir to suction tube to suction machine. If the
fragment is big or surgeon want to have a bigger channel to suck, endoscope is
withdrawn grédually while éuction control openirz/g/) (12) is closed by finger. Suction
channel is now 3.3 mm in size & the surgeon actually can see what is being sucked out.
There is continuous flow of normal saline entering the renal pelvis via ureteric catheter
(1). The flow of saline helps the fragments to move toward the sheath and will not allow
the mucosa to be sucked. Once stone is completely removed, there is no need to keep
the nephrostomy (a tube from rena! pelvis to outside body). The recovery is very good

due to small tract size.

Importantly, it would be clearly apparent from the above illustrations that the
construction of the sheath assembly suitable for endoscopic surgery in accordance with

the present advancement involving the reservoir and the suction control opening located

.at reservoir advantageously divide the sheath assembly /unit into two distinctly

separable communication zones and the opening decides whether suction communication
zones should be limited to the reservoir or extend to the cannula and reservoir both.
This is unique and benefits a lot both for the suction from the cannula and also from the

reservoir alone and has contributes immensely towards providing the operating surgeon

‘with a user friendly and operation friendly system to clear up the particles and fluid from

the operation site as well as from the operating pathway/device.
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Moreover, the construction of the sheath assembly has enabled the following
advantages:

i) Percutaneous nephrolithotripsy (PCNL) is possible with tract size of 10F (3F =
1mm), needing no dilatation of tract.

i) There is complete visualization of system due to muitihole ureteric catheter. It

makes renal puncture easy.

i) It is possible to use operating endoscope with straight working channel.

iv) There is low intra renal pressure leading to enhanced safety in infected and non-
infected cases.

v} There is effective suction on demand similar to ultrasonic lithotripsy, pneumatic
lithotripsy or laserclast. But they are not possibie in this small size tract in prior
art. There is suction available even without |itHotripsy.

vi) It is possible to achieve near complete clearance of stone on operation table.

vii) It is safe and efficacious even in hydronephrotic and infected system.

viii) It is usefu!l in wide varieties of cases of urolithiasis and other upper tract diseases.

ix) It requires minimal armamentarium.

x) Simplicity of procedure.

xi) Minimal intraoperative and post-operative complications.

xii) It leads to early discharge and faster recovery and enhanced saving of human

hours.

Further the advancement in accordance with another aspect of the present invention
residing in the multiple holes based ureteric catheter and its advantageous use in
endoscopic surgery such as PCNL is discussed hereunder in relation to the accompanying

Figures.

For the purpose reference is first invited to accompanying Fig 5 which illustrates what
usually happens normally as far as flow of fluid & pressure kinetics in renal pelvis is

concerned.

As shown in said figure , urine produced by kidney comes in renal pelvis (4) from
multiple calyces (1) like streams of water (2) forming a river (3). Urine enters ureter (6)
via ureteropelvic junction (5) due to rise in pressure in renal pelvis due to continuous
entry of urine from calyces. Urine is carried down by wave of peristalsis from renal pelvis
(4) to ureter (6) to urinary bladder (7). With urine, small stone and crystals also go
down the ureter & then in the urinary bladder in normal individual. If a stone blocks the

lumen of ureter (6), person develops pain of stone disease.
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Turning now again to Fig 3a, the same illustrates what is usually done in conventional
PCNL.

During Operation of PCNL, there is continuous entry of normal saline (6) via nephroscope
but at a very high rate. Presence of renal sheath (10) creates an alternative path (7-9-
11) for flow of fluid to outside of body in addition to path across ureter down as is
naturally happening (shown in fig-5). This path (7-9-11), being very wide, does not
allow the renal pressure to rise and minimal fluid and fragments (4) go down the ureter.
To keep this path as big as possible, tel‘escope (12) has to be smaller or tract has to be
bigger with its own disadvantages. Use of suction helps to suck out (8) all small
fragments (4) from renal pelvis. So during surgery, surgeon has to repeatedly stop the
breaking of stone to suck out fragments or use inbuilt suction with lithotripsy as in
ultrasonic lithotripsy or pneumatic lithotripsy with suction. Such systems need larger
instrument channel with its own problem of increasing the tract size. If the
fragment/fragments (4) going down the ureter with the downward flow(3 of figure 5) are
more, it may block the ureter & person may develop the stone pain after surgery of
PCNL and many time leakage of urine from the tract site (24). Surgeon puts a stent
extending from renal pelvis (22) down the ureter (23) to urinary bladder (7 of fig 5) to
avoid this problem with its own complications. Surgeon may put a nephrostomy tube
extending from renal pelvis (22) to skin surface (24) across the tract with its own
problems. In short there is problem of fragments going down the ureter with possibility

of blockage of ureter. To solve this problem, additional problems are created.

Fig 3b is again an illustration of what happens in smaller tract size.

During operation of PCNL, there is continuous entry of normal saline (4) but at much
higher rate. Presence of sheath (10) creates an alternative path (6-8-11) for flow of fluid
to outside body in addition to path across ureter down as is naturally happening (shown
as 3 in fig-5). This path (6-8-11) does not allow the renal pressure to rise and minimal
fluid and fragments (5) go down the ureter. To keep this path (8) as big as possible,
telescope (22) has to be smaller or tract has to be bigger with its own disadvantages.
Due to small size telescope, suction mechanism alone & ultrasonic lithotripsy &
pneumatic lithotripsy with suction are not possibie. There are high chances of fragments
going down the ureter especially if the stone is near junction of ureter & pelvis (5 of fig
5) or in the ureter (7). If flow of normal saline from nephroscope (4) is towards ureter
due to angulation of nephroscope, it is very easy for stone fragments (5) to go down
ureter and fly away from nephroscope. If the stone fragments have gone the ureter, it
may block the ureter & person may develop stone pain even after surgery of PCNL and
many times leakage of urine from the tract site (9). Pain and leakage subside only after

the fragments have spontaneously passed from ureter (6 of fig 5) to bladder (7 of fig 5).

22



10

15

20

25

30

WO 2016/051421 PCT/IN2014/000785

If they do not pass spontaneously, another operative procadure is required to remove
those fragments with added risk, agony and ioss of money and man power. Alternatively

surgeon puts a stent or nephrostomy with its own disadvantages.

Reference is now invited to accompanying Figure 6 which shows an open ended

multihole ureteric catheter in accordance with the present invention.

As shown in Figure 6, the ureteric catheter has a terminal open end (1) with markers (3)
at equidistance to know how much catheter is inserted. It is radiopaque and other open
end (5) with a uniform inner diameter to allow fluid to go in & come out.

The extra feature added is multiple holes (2) in first few centimetres of ureteric catheter

(4).

Ureteric catheter is"placed in such a way that few holes are in ureter & few are in renal
pelvis. When fluid is allowed to go from outer end (5) of ureteric catheter, this
arrangement of hole ensures free flow of saline from ureter to renal pelvis in all areas of

pelvis where there is hole.

Reference is now again invited to accompanying Fig 4 to demonstrate the advantages
residing in the involvement of the sheath assembly along with the multi hole ureteric

catheter in accordance with the present advancement.

As would be clearly apparent from Figure 4, during operation of PCNL, there is
continuous/intermittent flow (6) from nephroscope regulated by stopcock (21).
Additionally by way of the involvement of the mutihole catheter in accordance with the
present invention it is possible to achieve continuous flow (3) of normal saline from
multihole ureteric catheter (1). Multiple holes, some in ureter &some in renal pelvis
ensures flow from ureter & renal pelvis. towards the inner end of sheath as
demonstrated(7,8)all the time during the operation of PCNL. This feature of the
multihole. catheter in accordance with the present invention has four advantages not

previously available as follows:

(1) As fluid is coming out from multiple holes instead of single terminal hole, whole renal
pelvis and ureter is simultaneously filled. It has advantages when renal pelvis is full of

stone. In prior art, whole system cannot be filled simultaneously.

(2)The possible retrograde flow improves vision in renal pelvis as it provides extra flow
in renal pelvis (not present in prior art). This is very important as the channel (23) size
of nephroscope is small; amount of fluid entering via (6) may be limited especially in

presence of instrument (24) in the channel (23). Retrograde flow of saline also permits
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us to stop the flow (6) if required especially when dealing with stone near ureteropelvic

junction & in ureter without losing the vision.

(3) Such retrograde flow achieved for the first time by way of the muiltihole catheter of
the invention changes the pressure flow kinetics of renal pelvis in the procedure with
advantages. Changed flow &pressure dynamics (flow from ureter to renal pelvis to
outside via sheath) do not allow any fragments & fluid going down the ureter to bladder
& keep vision in renal pelvis clear all the time. When surgeon notices high pressure in
renal pelvis by distended renal pelvis, he starts active suction by closing suction control
opening. This feature augments this unique flow pattern from ureter to renal pelvis to
outside. Two features namely retrograde flow from ureter & active suction have
synergistic effect. When no fragments have gone down the ureter,/there is no need of
putting stent & nephrostomy at the end of procedure. Post-operative period is smooth &

predictable.

(4) When surgeon activates the-suction especially when scope is not in the sheath for
bigger fragments to come out, surgeon is not able to see what is happening at inner end
of sheath. Continuous flow from ureter pushes stone to come out and augments the
suction effect. It also ensures that renal pelvic mucosa is not sucked because there is

always some fluid being sucked. It prevents injury to mucosa by suction.

Multiple holes in ureteric catheter in first few centimetres is all what is needed. The
placement of ureteric catheter should be such that few holes should be in ureter & few in

renal pelvis.

Experimental trials conducted involving the sheath assembly and the multi hole catheter
of the present invention in various endoscopic surgery have shown beneficial results and
easy of operation and comfort for removal of kidney stone, calyceal stone, multiple
stones, upper ureteric stone etc. with excellent result with faster recovery and minimal

complications.

Thus, the advancement of the invention is aimed for redefining the way surgeons treat
kidney stones and carry out other endoscopic surgery where irrigatio'n of fluid is
required, It provides easy removal of return fluid under our control and help to control
the body cavity fluid& pressure dynamics. It shifts the suction mechanism from
operating surgeon holding endoscope to assistant holding the sheath. It immeasurably
improves the comforts of operating surgeon. It allows us to use srﬁaller tract size to
operate in closed body cavity.lt makes procedure of endoscopy much safer, faster and

effective,
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I CLAIM:

1.

A sheath assembly for differenf fields of endoscopic surgery involving suction,

irrigation and material removal comprising:

a tubular sheath having an inner open end adapted for introducing into the body
region requiring surgery and an outer other open end;

a suction unit with controllable suction provision operatively connected to said
outer other open end of said tubular sheath enabling selective suction effect inside
the tubular sheath in said body region requiring surgery and transmitting of
suction pressure to said body region requiring surgery such that during operative
process when there is no suction effect inside the tubular sheath only fluid and
particles can release by overflowing from the body region requiring surgery for
continuous release from said suction unit and when suction pressure is*transmitted
to said body region requiring surgery via sheath operative fragments can be easily

suctioned out from said body region requiring surgery.

A sheath assembly for different fields of endoscopic surgery involving suction,

irrigation and material removal as claimed in claim 1 comprising:

a tubular sheath having an inner open end adapted for introducing into the body

region requiring surgery and an outer accessible other rear open end;

a suction unit with controllable suction provision operatively and releasably
connectable to said outer accessible other open end of said tubular sheath
enabling selective suction effect inside the tubular sheath in said body region
requiring surgery and transmitting of suction pressure to said body region
requiring surgery such that during operative process when there is no suction
effect inside the tubular sheath only fluid and particles can release by overflowing
from the body region requiring surgery for continuous release from said suction
unit and when suction pressure is transmitted to said body region requiring
surgery via sheath operative fragments can be easily suctioned out from said body

region requiring surgery.

The sheath assembly as claimed in anyone of claims 1 or 2 wherein said suction
unit comprises a reservoir which can be of any suitable shape_with a reservoir inlet
which is operatively in line with and relesably connected to said other outer open
end of said tubular sheath and a reservoir outlet facing downwards to facilitate

the gravitational release of contents entering the reservoir through said reservoir
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inlet, said reservoir outlet being connected to a suction machine with a suction
controlling opening in the reservoir which is suitably located including such as
disposed exactly opposite to the said reservoir outlet and an outlet tube
connecting said reservoir outlet to said suction machine.

The sheath assembly as claimed in anyone of claims 1 to 3 wherein said suction
unit comprises a sealing assembly releasably attachable to said suction unit to
make: the assembly water and air tight for desired functioning of the suction unit
and also allow passage of operating endoscope/instruments for surgery there
through to said body region requiring surgery.

The sheath assembly as claimed in claim 4 wherein said sealing assembly
comprises a sealing flap adjacent the front end disposed in line with the inlet
opening of said reservoir which is in turn in line with the tubular sheath passage

and a sealing cap on the outside.

The sheath assembly as claimed in anyone of claims 3 to 5 wherein after
assembling of the tubular sheath for percutaneous surgery said suction controlling
opening enables switching on and off the suction effect from inside the sheath
such that when said suction controlling opening is open to air, there is no suction
effect inside the sheath and only water and dust can overflow from the said body
region requiring surgery but there is no continuous suction from reservoir and

when the said suction controlling opening is closed, suction pressure is transmitted

to said body region requiring surgery via sheath and operative fragments sucked

out easily through said reservoir.

The sheath assembly as claimed in . anyone of claims 1 to 6 wherein said sealing
assembly can be releasably connected ‘to said sheath of various sizes and
dimensions to facilitate the operative process involving any releasable connection
means including thread and screw mechanism with sealing ring and said sealing
assembly is releasably connected to said suction unit involving any releasable

connection means including thread and screw mechanism with sealing ring.

The sheath assembly as claimed in anyone of claims 1 to 7 wherein said suction
unit with said reservoir cooperating with said sheath enable selectively involving
sheath with reduced dimension favouring minimally invasive surgery and also

achieve advantages of big hole surgery.
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10.

11.

12.

13.

14,

The sheath assembly as claimed in anyone of claims 1 to 8 comprising means for
controlling intra renal pressure during surgery with clear vision and selective
length and width of the said working renal sheath depending upon the patient and

purpose of surgery.

‘The sheath assembly as claimed in anyone of claims 1 to 9 wherein the reservoir

enables collection of operative fragments via the suction passage preventing its
going back to said body region requiring surgery free of involvement of any

mechanical vaive.

The sheath assembly as claimed in claim 10 wherein the said sheath and inlet
diameter of suction unit is smaller than the outlet diameter whereby everything
that is sucked into the reservoir can be suctioned out preferably involving gravity
force .as well by positioning the said reservoir outlet at the lower end of said
reservoir facing downwards and preferably disposed substantially perpendicular to

said reservoir inlet,

The sheath assembly as claimed in anyone of claims 1 to 11 which is a renal

sheath assembly for percutaneous renal surgery comprising:

said sheath comprising a tubular renal sheath having an inner open end adapted
for introducing into the pelvicalyceal system and an outer externally accessible

other open end;

said suction unit operatively and releasably connectable to said outer externally
accéssible other open end of said renal sheath enabling selective suction effect
inside the renal sheath and transmitting of suction pressure to said pelvicalyceal
system such that during operative process when there is no suction effect inside
the sheath only water and dust can release by overflowing from the pelvicalyceal
system for continuous release from said suction unit and when suction pressure is
transmitted to said pelvicalyceal system via sheath operative fragments can be

easily suctioned out from said pelvicalyceal system.

The sheath assembly as claimed in anyone of 5 to 12 wherein said sealing flap is a

silicon flap valve,

The sheath assembly as claimed in anyone of claims 1 to 13 wherein said tubular

sheath diameter is adapted to allowing a ditator cum obturator with one end
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15,

16.

17.

18.

19.

20.

tapered for a short distance 4 to 8 mm and inside diameter allowing passage of a

guide wire,

The sheath assembly as claimed in anyone of claims 1 to 14 wherein said sheath
allows entry of the operating endoscope via sealing cap to silicon flap valve to
reservoir to inlet and when the sheath is placed in said body region requiring
surgery /said pelvicalyceal system, the operating endoscope can be introduced and
taken out including for creating space for suction of big fragments easily without

losing tract.

The sheath assembly as claimed in anyone of claims.1 to 15 wherein the sheath is
obtained of any suitable biocompatible transparent or opaque material including
stainless steel and of different diameter and length, said suction unit is obtained of

any suitable surgical instrument making material including such as brass,

The sheath assembly as claimed in anyone of claims 1 to 16 comprising ureteric
catheter with holes at a distance of 1 ¢cm in first 10 cm for retrograde flow of fluid

in said pelvicalyceal system and stop passage of fragments going down the ureter.

The sheath assembly as claimed in anyone of claims 1 to 17 wherein the reservoir
comprise a cylindrical reservoir and at inlet is in form of perpendicular wall such
that anything that comes at the end of the sheath falls.in the reservoir and has no

chance of going back into the sheath.

The sheath assembly as claimed in anyone of claims 1 to 18 comprising reservoir
with inlet operatively connectable to said outer other end of said sheath and a
cooperative sealing unit , a reservoir outlet operatively connected to a suction and
a suction control opening located communicating with said reservoir such as to
divide the sheath assembly /unit into two distinctly separable suction
communication zones with opening and closing of said suction control opening
regulating whether suction communication zone should be limited to the
contents in the reservoir alone or extend to the contents in the sheath cannula
and reservoir both thereby facilitating selectively the suction from the reservoir
alone or both from the sheath cannula and reservoir as per the choice of the
operating surgeon to clear up the particles and fluid generated from the operation

site during surgery.

An ureteric catheter suitable for flow of saline /fluids into the renal pelvis during

surgery such as required in endoscopic surgery involving suction, irrigation and
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material removal comprising an open ended tubular catheter alongwith multiple
side openings/holes spaced atleast towards the front portion thereof adapted for
insertion in the ureter and the renal pelvis region for facilitating controlied flow
through the catheter during surgei'y enabling controlling pressure flow kinetics of

renal pelvis during surgery,

An ureteric catheter as claimed in claim 20 wherein said multiple side openings are
suitably spaced and disposed such that upon insertion in the ureter and the renal
pelvis region the side openings /holes are disposed such that some are in the
region of .the ureter and some in the renal pelvis to ensure controlled and selective
retrograde flow of fluid/contrast/air introduced the ureteic catheter uniformly

and/or selectively towards a direction renal pelvis to suit the surgery.

An ureteric catheter as claimed in anyone of claims 20 or 21 comprising a terminal
open end with markers at equidistance to facilitate catheter insertion and other

end and having of uniform diameter to facilitate saline/fluid flow there through.

23. A kit for carrying our endoscopic surgery involving suction, irrigation and material

removal comprising:
a sheath assembly ; and
ureteric catheter open ends and with plurality of side holes suitable for flow of

saline /fluids into the renal pelvis during surgery.

24. A kit for carrying our endoscopic surgery involving suction, irrigation and material

25.

removal comprising:

a sheath assembly ;

a Ureteric Catheter having open ends and with plurality of side holes suitable for
flow of saline /fluids into the renal pelvis during surgery;

guide wire;

dilator cum obturator; and

nephroscope.

A method for carrying out endoscopic surgery involving suction, irrigation and
material removal involving the sheath assembly as claimed in anyone of claims 1

to 19 comprising:
() assembling the sheath assembly by connecting the tubular sheath to suction

unit having said sealing assembly;

(ii)  connecting the reservoir outlet to suction machine;
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26.

(iii)

(iv)

placing the tubular sheath in said body region requiring surgery / said
pelvicalyceal system and passing operating endoscope into said tubular
sheath via said sealing cap through silicon flap through reservoir through
inlet and placing in said body region requiring surgery / said pelvicalyceal
system such that thé said endoscope can be taken out and reintroduced
without losing tract;

carrying out the endoscopic surgery involving said sheath assembly
maintaining the suction machine on during the process and selectively
keeping the suction controlling opening (a) open to air when no suction
effect inside the sheath is desired and allowing only fluid and particles to
drain out by overflowing from said body region requiring surgery / said
pelvicalyceal system which is continuously sucked from the reservoir
through said suction and (b) closed to air when the suction pressure is
required to be transmitted to said body region requiring surgery / said
pelvicalyceal system via tubular sheath and the operative fragments are

sucked out easily.

A method for carrying out endoscopic surgery involving suction, irrigation and

material removal involving the kit as claimed in anyone of claims 22 to 23

comprising:

(i) . assembling the sheath assembly by connecting the tubular sheath to suction
unit having said sealing assembly;’

(i) connecting the reservoir outlet to suction machine;

(iii) placing the tubular sheath in said body region requiring surgery / said

pelvicalyceal system and passing operating endoscope into said ,tubular
sheath via said sealing cap through silicon flap through ' reservoir through
inlet and placing in said body région requiring surgery / said pelvicalyceal
system such that the said endoscope can be taken out and reintroduced

without losing tract;

(iv) inserting a multiple side hole ureteric catheter in the renal pelvis such that

some side holes are in the ureter and some are in the renal pelvis to
facilitate retrograde flow of fluids/normal saline from ureter and renela
pelvis towards inner end of tubular sheath and controlling pressure flow
kinetics of renal pelvis during surgery and/or facilitating discharge of
operative fluid and fragments through .alternative pathway to outside the
body throuvgh"the sheath and avoiding problems of fragments going down

the ureter and blocking of ureter;
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‘(v) carrying out the endoscopic surgery involving said sheath assembly

maintaining the suction machine on during the process and selectively
keeping the suction controlling opening (a) open to air when no suction
effect inside the sheath is desired and allowing only fluid and barticles to
drain out by overflowing from said body region requiring surgery / said
pelvicalyceal system which "is continuously sucked from the reservoir
through said suction and (b) closed to air when the suction pressure is
required to be transmitted to said body region requiring surgery / said
pelvicalyceal system via tubular sheath and the operative fragments are

sucked out easily.

A method as claimed in claim 25 wherein by involving éaid muiti hole ureteric
catheter fluid is allowed to flow-into the ureteric catheter from open outer end of
ureteric catheter, and the arrangement of muitiple holes is involved to ensure free
flow of fluid/saline from ureter to renal pelvis in all areas of pelvis where there is

hole and towards the iner end of the sheath assembly in the body.

A method as claimed in anyone of claims 25 or 26 wherein during operation
including of PCNL, there is continuous/intermittent flow from nephroscope
regulated by stopcock and there is continuous flow of normal saline from multihole
ureteric catheter, said muitiple holes, some in ureter &some in renal pelvis ensures
flow from ureter & renal pelvis towards the inner end of sheath all the time during

the operation.

A method as claimed in anyone of claims 25 to 27 wherein for giving space in the
sheath for big fragments to come out, the endoscope is taken out from the sheath

gradually.
A method as claimed in anyone of claims 25 to 28 wherein the drained out and/or

sucked out fluid and/or fragments are collected in the reservoir and then drained

out of the reservoir.
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AMENDED CLAIMS
received by the International Bureau on 28 January 2016 (28.01.2016)

I CLAIM:

1.

A sheath assembly for different fields of endoscopic surgery involving suction,

irrigation and material removal comprising:

a tubular sheath having an inner open end adapted for introducing into the body
region requiring surgery and an outer other open end;

a suction unit with controllable suction provision operatively connected to said
outer other open end of said tubular sheath, said controllable suction provision
including a suction control opening cooperating with suction means such that
selective opening and closing of the said suction control opening with respect to
said suction means, enabling selective suction effect inside the tubular sheath in
said body region requiring surgery and transmitting of suction pressure to said
body region requiring surgery such that during operative process when there is no
suction effect inside the tubular sheath only fluid and particles can release by
overflowing from the body region requiring surgery for continuous release from
said suction unit and when suction pressure is transmitted to said body region
requiring surgery via sheath operative fragments can be easily suctioned out from
said body region requiring surgery.

A sheath assembly for different fields of endoscopic surgery involving suction,

irrigation and material removal as claimed in claim 1 comprising:

a tubular sheath having an inner open end adapted for introducing into the body
region requiring surgery and an outer accessible other rear open end;

a suction unit with controllable suction provision operatively and releasably
connectable to said outer other open end of said tubular sheath;

said controllable suction provision includes a suction control opening cooperating
with suction means such that selective opening and closing of the said suction
control opening with respect to said suction means enabling selective suction effect
inside the tubular sheath in said body region requiring surgery and transmitting of
suction pressure to said body region requiring surgery such that during operative
process when there is no suction effect inside the tubular sheath only fluid and
particles can release by overflowing from the body region requiring surgery for
continuous release from said suction unit and when suction pressure is transmitted
to said body region requiring surgery via sheath operative fragments can be easily
suctioned out from said body region requiring surgery.
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The sheath assembly as claimed in claim 1, wherein said suction unit comprises a
reservoir which can be of any suitable shape with a reservoir inlet which is operatively
in line with and relesably connected to said other outer open end of said tubular
sheath and a reservoir outlet facing downwards to facilitate the gravitational
release of contents entering the reservoir through said reservoir inlet, said
reservoir outlet being connected to a suction machine with a suction controlling
opening in the reservoir which is suitably located including such as disposed
exactly opposite to the said reservoir outlet and an outlet tube connecting said

reservoir outlet to said suction machine.

The sheath assembly as claimed in claim 1, wherein said suction unit comprises a
sealing assembly releasably attachable to said suction unit to make the assembly
water and air tight for desired functioning of the suction unit and also allow
passage of operating endoscope/instruments for surgery there through to said
body region requiring surgery.

The sheath assembly as claimed in claim 4, wherein said sealing assembly
comprises a sealing flap adjacent the front end disposed in line with the inlet
opening of said reservoir which is in turn in line with the tubular sheath passage
and a sealing cap on the outside.

The sheath assembly as claimed in claim 1, wherein after assembling of the
tubular sheath for percutaneous surgery, said suction controlling opening enables
switching on and off the suction effect from inside the sheath such that when said
suction controlling opening is open to air, there is no suction effect inside the
sheath and only water and dust can overflow from the said body region requiring
surgery but there is no continuous suction from reservoir and when the said
suction controlling opening is closed, suction pressure is transmitted to said body
region requiring surgery via sheath and operative fragments sucked out easily
through said reservoir.

The sheath assembly as claimed in claim 5, wherein said sealing assembly can be
releasably connected to said sheath of various sizes and dimensions to facilitate
the operative process involving any releasable connection means including thread

and screw mechanism with sealing ring and said sealing assembly is releasably
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connected to said suction unit involving any releasable connection means including

thread and screw mechanism with sealing ring.

The sheath assembly as claimed in claim 1 wherein said suction unit with said
reservoir cooperating with said sheath enable selectively involving sheath with
reduced dimension favouring minimally invasive surgery and also achieve
advantages of big hole surgery.

The sheath assembly as claimed in claim 1 comprising means for controlling intra
renal pressure during surgery with clear vision and selective length and width of
the said working renal sheath depending upon the patient and purpose of surgery.

The sheath assembly as claimed in claim 3 wherein the reservoir enables collection
of operative fragments via the suction passage preventing its going back to said

body region requiring surgery free of involvement of any mechanical valve.

The sheath assembly as claimed in claim 3, wherein the said sheath and inlet
diameter of the suction unit is smaller than the outlet diameter whereby
everything that is sucked into the reservoir can be suctioned out preferably
involving gravity force as well by positioning the said reservoir outlet at the lower
end of said reservoir facing downwards and preferably disposed substantially

perpendicular to said reservoir inlet.

The sheath assembly as claimed in claim 1 which is a renal sheath assembly for

percutaneous renal surgery comprising:

said sheath comprising a tubular renal sheath having an inner open end adapted
for introducing into the pelvicalyceal system and an outer externally accessible
other open end;

said suction unit operatively and releasably connectable to said outer externally
accessible other open end of said renal sheath enabling selective suction effect
inside the renal sheath and transmitting of suction pressure to said pelvicalyceal
system such that during operative process when there is no suction effect inside
the sheath only water and dust can release by overflowing from the pelvicalyceal
system for continuous release from said suction unit and when suction pressure is
transmitted to said pelvicalyceal system via sheath operative fragments can be
easily suctioned out from said pelvicalyceal system.
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The sheath assembly as claimed in claim 5, wherein said sealing flap is a silicon
flap valve.

The sheath assembly as claimed in claim 1, wherein said tubular sheath diameter
is adapted to allowing a dilator cum obturator with one end tapered for a short
distance 4 to 8 mm and inside diameter allowing passage of a guide wire.

The sheath assembly as claimed in claim 1, wherein said sheath allows entry of the
operating endoscope via sealing cap to silicon flap valve to reservoir to inlet and
when the sheath is placed in said body region requiring surgery /said pelvicalyceal
system, the operating endoscope can be introduced and taken out including for
creating space for suction of big fragments easily without losing tract.

The sheath assembly as claimed in claim 1, wherein the sheath is obtained of any
suitable biocompatible transparent or opaque material including stainless steel and
of different diameter and length, said suction unit is obtained of any suitable

surgical instrument making material including such as brass.

The sheath assembly as claimed in claim 1 comprising ureteric catheter with holes
at a distance of 1 cm in first 10 cm for retrograde flow of fluid in said pelvicalyceal
system and stop passage of fragments going down the ureter.

The sheath assembly as claimed in claim 1, wherein the reservoir comprise a
cylindrical reservoir and at inlet is in form of perpendicular wall such that anything
that comes at the end of the sheath falls in the reservoir and has no chance of
going back into the sheath.

The sheath assembly as claimed in claim 1 comprising reservoir with inlet
operatively connectable to said outer other end of said sheath and a cooperative
sealing unit, a reservoir outlet operatively connected to a suction and a suction
control opening located communicating with said reservoir such as to divide the
sheath assembly /unit into two distinctly separable suction communication zones
with opening and closing of said suction control opening regulating whether
suction communication zone should be limited to the contents in the reservoir
alone or extend to the contents in the sheath cannula and reservoir both thereby
facilitating selectively the suction from the reservoir alone or both from the sheath
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cannula and reservoir as per the choice of the operating surgeon to clear up the
particles and fluid generated from the operation site during surgery.

The ureteric catheter as claimed in claim 17, is suitable for flow of saline /fluids
into the renal pelvis during surgery such as required in endoscopic surgery
involving suction, irrigation and material removal comprising an open ended
tubular catheter alongwith multiple side openings/holes spaced atleast towards
the front portion thereof adapted for insertion in the ureter and the renal pelvis
region for facilitating controlled flow through the catheter during surgery enabling
controlling pressure flow kinetics of renal pelvis during surgery.

The ureteric catheter as claimed in claim 20, wherein said multiple side openings
are suitably spaced and disposed such that upon insertion in the ureter and the
renal pelvis region the side openings /holes are disposed such that some are in the
region of the ureter and some in the renal pelvis to ensure controlled and selective
retrograde flow of fluid/contrast/air introduced the ureteic catheter uniformly
and/or selectively towards a direction renal pelvis to suit the surgery.

The ureteric catheter as claimed in claim 20 comprising a terminal open end with
markers at equidistance to facilitate catheter insertion and other end and having of
uniform diameter to facilitate saline/fluid flow there through.

23. A kit for carrying our endoscopic surgery involving suction, irrigation and material

removal comprising:

a sheath assembly ; and

ureteric catheter open ends and with plurality of side holes suitable for flow of
saline /fluids into the renal pelvis during surgery.

24. A kit for carrying our endoscopic surgery involving suction, irrigation and material

removal comprising:

a sheath assembly ;

a Ureteric Catheter having open ends and with plurality of side holes suitable for
flow of saline /fluids into the renal pelvis during surgery;

guide wire;

dilator cum obturator; and

nephroscope.
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A method for carrying out endoscopic surgery involving suction, irrigation and

material removal involving the sheath assembly as claimed claim 1 comprising:

(i)

(ii)
(iii)

(iv)

assembling the sheath assembly by connecting the tubular sheath to suction
unit having said sealing assembly;

connecting the reservoir outlet to suction machine;

placing the tubular sheath in said body region requiring surgery / said
pelvicalyceal system and passing operating endoscope into said tubular
sheath via said sealing cap through silicon flap through reservoir through
inlet and placing in said body region requiring surgery / said pelvicalyceal
system such that the said endoscope can be taken out and reintroduced
without losing tract;

carrying out the endoscopic surgery involving said sheath assembly
maintaining the suction machine on during the process and selectively
keeping the suction controlling opening (a) open to air when no suction
effect inside the sheath is desired and allowing only fluid and particles to
drain out by overflowing from said body region requiring surgery / said
pelvicalyceal system which is continuously sucked from the reservoir
through said suction and (b) closed to air when the suction pressure is
required to be transmitted to said body region requiring surgery / said
pelvicalyceal system via tubular sheath and the operative fragments are
sucked out easily.

A method for carrying out endoscopic surgery involving suction, irrigation and

material removal involving the kit as claimed in claim 24 comprising:

(i)

(ii)
(iii)

assembling the sheath assembly by connecting the tubular sheath to suction
unit having said sealing assembly;

connecting the reservoir outlet to suction machine;

placing the tubular sheath in said body region requiring surgery / said
pelvicalyceal system and passing operating endoscope into said tubular
sheath via said sealing cap through silicon flap through reservoir through
inlet and placing in said body region requiring surgery / said pelvicalyceal
system such that the said endoscope can be taken out and reintroduced
without losing tract;

(iv) inserting a multiple side hole ureteric catheter in the renal pelvis such that

some side holes are in the ureter and some are in the renal pelvis to

facilitate retrograde flow of fluids/normal saline from ureter and renela
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pelvis towards inner end of tubular sheath and controlling pressure flow
kinetics of renal pelvis during surgery and/or facilitating discharge of
operative fluid and fragments through alternative pathway to outside the
body through the sheath and avoiding problems of fragments going down
the ureter and blocking of ureter;

(v) carrying out the endoscopic surgery involving said sheath assembly
maintaining the suction machine on during the process and selectively
keeping the suction controlling opening (a) open to air when no suction
effect inside the sheath is desired and allowing only fluid and particles to
drain out by overflowing from said body region requiring surgery / said
pelvicalyceal system which is continuously sucked from the reservoir
through said suction and (b) closed to air when the suction pressure is
required to be transmitted to said body region requiring surgery / said
pelvicalyceal system via tubular sheath and the operative fragments are
sucked out easily.

A method as claimed in claim 25 wherein by involving said multi hole ureteric
catheter fluid is allowed to flow into the ureteric catheter from open outer end of
ureteric catheter, and the arrangement of multiple holes is involved to ensure free
flow of fluid/saline from ureter to renal pelvis in all areas of pelvis where there is
hole and towards the iner end of the sheath assembly in the body.

A method as claimed in claim 25, wherein during operation including of PCNL,
there is continuous/intermittent flow from nephroscope regulated by stopcock and
there is continuous flow of normal saline from multihole ureteric catheter, said
multiple holes, some in ureter &ome in renal pelvis ensures flow from ureter &

renal pelvis towards the inner end of sheath all the time during the operation.

A method as claimed in claim 25, wherein for giving space in the sheath for big
fragments to come out, the endoscope is taken out from the sheath gradually.

A method as claimed in claim 25, wherein the drained out and/or sucked out fluid
and/or fragments are collected in the reservoir and then drained out of the

reservoir.
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STATEMENT UNDER ARTICLE 19 OF PCT

Amended claims are directed to further clarify and qualify such inventive aspects of the
present invention residing in the development of a sheath assembly suitable for
endoscopic surgery comprising a tubular sheath and a suction unit operatively connected
to said tubular sheath with controllable suction provision for dividing the sheath assembly
into two distinctly separable suction zones and facilitating selection of any suction zones

by operating surgeon during surgery.
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the intermational apphcauon that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. Claims Nos.: 4-19, 25-30
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No.1II  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I: Claims 1-3 are directed toward a sheath assembly for different fields of endoscopic surgery involving suction, irrigation and
material removal comprising: a suctlon unit with controllable suction provision operatively connected to said outer other open end of said
tubular sheath.

. Group lI: Claims 20-22 and 26/22 are directed toward an ureteric catheter bompn'sing an open ended tubular catheter along with multiple
side openings/holes spaced at least towards the front portion thereof adapted for insertion in the ureter and the renal pelvis region for
facilitating controlled flow through the catheter during surgery enabling controlling pressure flow kinetics of renal pelvis during surgery.

-***.Continued Within the Next Supplemental Box-"*"-

1. D As all required additional search fees were timely paid by the applicant, this intemnational search report covers all searchable
claimsA
2. I:I As all searchable claims could be searched without effort justifying addmona] fees, this Authonty did not invite payment of
’ additional fees.

3. D _ As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.: '

4. ﬁ No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-3

Remark on Protest I:] The additional search fees were accompanied by the a;;plicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest.
fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.

._ Form PCT/ISA/210 (continuation of first sheet (2)) (Januar); 2015)
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“**Continuation of Box No. Ill - Observatiéns where unity of invention is lacking:

Grodp 11); Claims 23-24 and 26/23 are directed toward a kit for carrying our endoscopic surgery involving suction, irrigation and material
removal comprising: guide wire; dilator cum obturator; and nephroscope.

The inventions listed as Groups i-lll do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: the special technical features of Group |
include a suction unit with controllable suction provision operatively connected to said outer other open end of said tubular sheath
enabling selective suction effect inside the tubular sheath in said body region requiring surgery and transmitting of suction pressure to
said body region requiring surgery such that during operative process when there is no suction effect inside the tubular sheath only fluid
and particles can release by overflowing from the body region requiring surgery for continuous release from said suction unit and when
suction pressure is transmitted to said body region requiring surgery via sheath operative fragments can be easily suctioned out from
said body region requiring surgery, which are not present in Groups Il-lll; the special technical features of Group |l include multiple side
openings/holes spaced at least towards the front portion thereof adapted for insertion in the ureter and the renal pelvis region for
facilitating controlled flow through the catheter during surgery enabling controlling pressure flow kinetics of renal pelvis during surgery,
which are not present in Groups | and llI; the special technical features of Group |lI include a kit for carrying our endoscopic surgery
involving suction, irrigation and material removal comprising: guide wire; dilator cum obturator; and nephroscope, which are not present
in Groups I-1l.

The common technical features of Groups |, Il and Ill are a sheath/catheter assembly for different fields of endoscopic surgery involving
suction, irrigation and material removal comprising: a tubular sheath/catheter having open ends.

These common technical features are disclosed by US 2012/0215067 A1 to Kucklick et al. (hereinafter ‘Kucklick'). Kucklick discloses a
sheath/catheter assembly for different fields of endoscopic surgery involving suction, irrigation and material removal (atraumatic sheath
for endoscopic surgery can be used for suction and irrigation; paragraphs [0032), [0034]) comprising: a tubutar sheath/catheter having
open ends (sheath 3 has opposing open ends; figure 2).

Since the common technical features are previously disciosed by the Kucklick reference, the common features are not special and so
Groups |, Il and Il lack unity.

.

The additional common technical features of Groups Il and IIl are the tubular catheter having a plurality of side holes.

These common technical features are disclosed by the Kucklick reference. Kucklick discloses the tubular catheter having plurality of side
holes (sheath 3 has side holes 25; figure 2; paragraph [0034]).

Since the common technical features are previously disclosed by the Kucklick reference, the common features are not special and so
Groups Il and Ill lack unity. :

Form PCT/ISA/210 (patent family annex) (January 2015)
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