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LAPAROSCOPIC SURGERY SOLUTION AND
METHOD OF USING THE SAME

TECHNICAL FIELD

[0001] The present invention relates to a liquid solution for
a laparoscopic surgery and a laparoscopic surgery method
using such a liquid solution.

BACKGROUND ART

[0002] Endometriosis, a disease affecting approximately
10% of the female population, requires laparoscopy and his-
tologic confirmation for diagnosis. Laparoscopic recognition
of endometriosis lesions can be extremely challenging even
for the experienced surgeon due to the protean appearances of
endometriosis. Visual appearance of what is classically
described as pigmented, dark lesions are easily spotted while
the non-pigmented, more prevalent white lesions, also known
as “subtle” lesions, pose difficulty for recognition. This is due
to a wide unrestricted light spectrum, light reflection, and gas
pressure used in laparoscopic surgery. An endometriosis sur-
geon should be familiar with all appearances of endometrio-
sis. The classical or typical lesions are quickly visualized with
varying colors from red to black, but they are always outnum-
bered by atypical and microscopic endometriosis, which is
not easily recognized. The inexperienced surgeons who do
not practice excision technique may miss these occult and
deep lesions. A wide variety of angiogenesis and inflamma-
tory process is taking place in the peritoneum and must be
recognized in addition to the typical and atypical lesions of
endometriosis. Laparoscopy may be performed via the
abdominal wall and the peritoneal cavity or via the vagina and
the pouch of Douglas. The benefit of this second route of entry
for the patients is that the intervention is minimally invasive,
with no scar and performed typically under local anaesthesia.
This procedure is deemed to be safe because it is carried out
entirely below the peritoneum, eliminating the risk of perito-
nitis if the bowel is inadvertently punctured. In addition the
procedure is carried out without disturbing the position of the
internal organs, thus allowing the detection of abnormalities
normally not seen during conventional laparoscopy.

[0003] Ingynecology, diagnostic laparoscopy may be used
to inspect the outside of the uterus, ovaries and fallopian
tubes, for example in the diagnosis of female infertility or
endometriosis. Usually, there is one incision near the navel
and a second near to the pubic hairline. During laparoscopy,
the abdominal cavity is pressurized using a gas, typically
carbon dioxide, for providing a better view to the surgeon.
US20130131457 Al, which is incorporated here by refer-
ence, describes a procedure via the vagina and the pouch of
Douglas and an instrument thereof for eliminating the risk of
a puncture or injury e.g. to major blood vessels.

[0004] US20130131457 A1, which is incorporated here by
reference, describes a further instrument for introduction
through trans-vaginal route and the use of a liquid for pres-
surizing the pelvic cavity instead of a gas. Such a liquid may
typically be a saline solution such as normal saline (0.90%
w/v of NaCl, about 300 mOsm/L or 9.0 g per liter).

[0005] There is still a need for enhancing the view of the
surgeon during a laparoscopy, especially for inspection for
superficial collateral pathology, Leopard Spots; inspection
for retroperitoneal fibrosis and inspection for micro
endometriosis implants.
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Disclosure of the Current Invention

[0006] The present invention provides a laparoscopic sur-
gery method comprising inspection of peritoneal surfaces
under a colored solution comprising a contrast enhancing
agent, typically using near contact scanning by a laparoscope.
Distinct morphological features detected with the technique
of the current invention are eventually confirmed as inflam-
mation and endometriosis with pathological samples stained
with Hemotoxylin and eosin (HE) and by using immunohis-
tochemical staining of CD-10, for which it is often positive
for both, with stromal cells alone more commonly found than
glands/stroma. The technique of the current invention easily
identifies normal peritoneum and its texture is easily identi-
fied. This method assists the surgeon to target the lesion by
clear recognition of subtle peritoneal changes in endometrio-
sis. Assisted by enhancing contrast and eliminating the yel-
low and red spectrums, the surgeon is now more easily able to
perform tedious and precisely accurate excision surgery with-
out unnecessary removal of normal peritoneum. This tech-
nique not only will improve results for excision surgery, but
also opens a future window of understanding and likely will
bring a new definition to the aged concepts about endometrio-
sis. Changing the color spectrum and using hydrofloatation
with contrastcolor and retroperitoneal distention helps to
visualize endometriosis otherwise undetectable by standard
laparoscopic inspection. Accordingly, the method according
to the current invention comprises introducing the colored
solution and the contrast enhancing agent into the abdominal
cavity, preferably into the retroperitoneal space, preferably
through a catheter or a channel of a laparoscope, preferably
using an irrigation pump. Preferably 100 mL to 2 L, more
preferably 100 mL or 1 L, of colored solution may be intro-
duced for hydro-floatation in the retroperitoneal space and
hydro-distention of peritoneum to create contrast under peri-
toneal membrane. Accordingly, the method according to the
current invention comprises distending the peritoneum and
trapping the colored solution comprising the contrast enhanc-
ing agent in the fibrillary collagen based aerolar tissue among
blood vessels, nerves and organs.

[0007] According to the invention, the contrast enhancing
agent may be dissolved in the solution before introduction of
the solution into the abdominal cavity; alternatively, first, the
solution may be introduced into the abdominal cavity and
then the contrast enhancing agent be introduced into the
abdominal cavity to calibrate the contrast rate in the abdomi-
nal space. The amount of the contrast enhancing agent in the
solution may be increased stepwise, preferably automatically
by an appropriate means for administering the contrast
enhancing agent, and the view of the laparoscope may be
checked in each step to stop introducing the contrast erthanc-
ing agent.

[0008] According to the invention, colored solution and the
contrast enhancing agent may be transmitted into the abdomi-
nal cavity via the abdominal wall and the peritoneal cavity or
via the vagina and the pouch of Douglas. Accordingly, the
method according to the current invention comprises distend-
ing the peritoneum such that the pressure in the abdominal
space or in the retroperitoneal space is arranged as less than
the venous pressure of the patient, specifically up to 80
mmHg or calibrated according to the venous pressure of the
patient.

[0009] According to the invention, the contrast enhancing
agent may be Methylene Blue (designated as CI 52015;
C,¢H,N5SCl); 3,7-bis(dimethylamino)-phenothiazin-5-ium
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chloride). The contrast enhancing agent may be alternatively
Indigo Carmine or Indocyanine Green. The contrast enhanc-
ing agent may be alternatively any combination of Methylene
Blue, Indigo Carmine or Indocyanine Green.

[0010] The method according to the current invention pro-
vides elimination of light reflection, elimination of red and
yellow colors in the abdominal cavity due to contrast enhanc-
ing agent, and elimination of direct gas pressure on the peri-
toneal surfaces so that projectile surface vegetative lesions
start to hydro float. Further, retroperitoneum hydro-distention
and creation of blue color contrast in the background makes it
possible to identify peritoneal micro defects to determine
excision boundaries and inspection of retroperitoneal space
under blue colored solution for micro invasion and fibrosis.
[0011] According to the invention, in order to provide the
colored solution, 1 to 250 mg, preferably 10 to 50 mg, more
preferably 30 mg contrast enhancing agent may be dissolved
in 1 L sterile water or preferably in Normal Saline, more
preferably in an isotonic solution containing 6.5 g NaCl, 0.42
g KCl, 0.25 g CaCl, and 0.2 g of sodium bicarbonate dis-
solved in one litre of distilled water, more preferably contain-
ing per 1000 mL:

[0012] 130to 131 mEq of sodium ion=130-131 mmol/L
[0013] 109to 111 mEqofchloride ion=109-111 mmol/L,
[0014] 28 to 29 mEq of lactate=28-29 mmol/L,

[0015] 4 to 5 mEq of potassium ion=4-5 mmol/L,
[0016] 3 to 4 mEq of calcium ion=1.5-2 mmol/L,

more preferably containing per 1000 mL:

[0017] 130 mEq of sodium ion=130 mmol/L,
[0018] 109 mEq of chloride ion=109 mmol/L.
[0019] 28 mEq of lactate=28 mmol/L
[0020] 4 mEq of potassium ion=4 mmol/L,
[0021] 3 mEq of calcium ion=1.5 mmol/L
or:
[0022] 131 mEq of sodium ion=131 mmol/L,
[0023] 111 mEq of chloride ion=111 mmol/L,
[0024] 29 mEq of lactate=29 mmol/L
[0025] 5 mEq of potassium ion=5 mmol/L,
[0026] 4 mEq of calcium ion=2 mmol/L.
[0027] Each 100 mL of such an isotonic solution may con-

tain: Sodium chloride 600 mg; sodium lactate, anhydrous 310
mg; potassium chloride 30 mg; calcium chloride, dihydrate
20 mg. Such an isotonic solution may further contain sodium
hydroxide and may further contain hydrochloric acid for pH
adjustment. Heparin may be added to such a solution (5 IU
per L).

[0028] Calcium Chloride, USP is chemically designated
calcium chloride, dihydrate (CaCl,.,H,0), white fragments
or granules freely soluble in water. Potassium Chloride, USP
is chemically designated KCl, a white granular powder freely
soluble in water. Sodium Chloride, USP is chemically desig-
nated NaCl, a white crystalline powder freely soluble in
water. Sodium Lactate, USP is chemically designated
NaC,H,0,, a 60% aqueous solution miscible in water.
[0029] During electro-surgical procedures, instead of an
electrolyte solution, % 1.5 Glycine (NH2CH2COOH) solu-
tion 1.5 g glycine per 100 mL water solution may be used in
a method according to the invention. Alternatively, a 5%
Mannitol solution (5 g Mannitol per 100 mL) or a solution
containing Sorbitol 2.70 g and Mannitol 0.54 g in 100 mL
sterile water. Mannitol, USP is chemically designated
D-mannitol (C6H1406), white crystalline powder or free-
flowing granules, freely soluble in water. Sorbitol, NF is
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chemically designated D-glucitol (C6H1406), white powder,
granules or flakes very soluble in water.

[0030] Alternatively, 4% icodextrin solution may be used
as a solution during the method according to the invention.
[0031] Hence, using a colored laparoscopy solution during
a laparoscopy, current invention provides contrast in the
abdominal cavity while keeping the peritoneum distended
due to applied pressure.

[0032] These and other objects of the present invention will
be apparent from the drawings, claims and detailed descrip-
tions herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The accompanying drawings, referred to herein and
constituting a part hereof, illustrate preferred embodiments of
the present invention and together with the description, serve
to explain the principles of the present invention, wherein:
[0034] FIG. 1 is a partial cross-sectional side view of a
female body comprising an embodiment of the present inven-
tion;

[0035] FIG. 2 is a view of peritoneum without using a
colored solution according to the invention; and

[0036] FIG. 3 is a view of peritoneum under a colored
solution according to the invention.

DESCRIPTION OF THE EMBODIMENTS

[0037] Referring to FIG. 1, there is illustrated in cross-
sectional view of a partial female body showing the abdomi-
nal cavity (14), laparoscopes (10) placed through the abdomi-
nal wall and the transvaginal-transdouglas route, the uterus
(16), the bladder (12), the rectum (18) and the small intestine
(20).

[0038] According to the embodiment shown in FIG. 1, the
abdominal cavity (14) is filled with 1 L of a solution contain-
ing sodium chloride 6000 mg; sodium lactate, anhydrous
3100 mg; potassium chloride 300 mg; calcium chloride, dihy-
drate 200 mg, further comprising 30 mg Methylene Blue.
However other solutions and other contrast enhancing agents
may be used as described above. The blue colored solution
distends the peritoneum, makes the tissues in the retroperito-
neum hydrofloat and provides contrast in the background of
the distended peritoneum and in the retroperitoneum during
near contact scanning with the laparoscope (10). The amount
of the Methylene Blue in the solution may be increased step-
wise, e.g. with 10 mg increments per L of the solution begin-
ning with 10 mg/L, and the view of the laparoscope may be
checked in each step to stop introducing the contrast enthanc-
ing agent. This may be performed automatically by an appro-
priate means for administering the contrast enhancing agent.
Any other appropriate increments may be chosen for obtain-
ing the best contrast calibration.

[0039] FIG. 2 is a view of peritoneum through a laparo-
scope without using a colored solution, therefore light from
the laparoscope is reflected and the picture has limited con-
trast. On the other hand, FIG. 3 shows a view of peritoneum
through a laparoscope (10) under a blue colored solution
according to the embodiment shown in FIG. 1, hence the
picture has more contrast such that the tissues and blood
vessels in the background and in the peritoneum are visible.
[0040] While the above description contains many specif-
ics, these specifics should not be construed as limitations on
the scope of the invention, but merely as exemplifications of
preferred embodiments thereof. Those skilled in the art will
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envision many other possible variations that are within the
scope and spirit of the invention as defined by the claims
appended hereto.

1. A laparoscopy solution for administering into an
abdominal cavity during laparoscopy containing;

130 to 131 mmol/L sodium ion,

109 to 111 mmol/L chloride ion,

28 to 29 mmol/L lactate,

4 to 5 mmol/L potassium ion,

1.5 to 2 mmol/L calcium ion;

and

further containing per 1000 mL, 1 to 250 mg of at least one

of Methylene Blue, Indigo Carmine or Indocyanine
Green.

2. A laparoscopy solution according to claim 1, wherein
said solution contains:

130 mmol/L sodium ion,

109 mmol/L chloride ion,

28 mmol/L lactate,

4 mmol/L, potassium ion,

1.5 mmol/L calcium ion,

or:

131 mmol/L of sodium ion,

111 mmol/L chloride ion,

29 mmol/L lactate,

5 mmol/LL potassium ion,

2 mmol/LL calcium ion.

3. A laparoscopy solution according to claim 1, wherein
said solution contains 10 to 50 mg Methylene Blue, more
preferably 30 mg Methylene Blue per 1000 mL.

4. A laparoscopy solution for administering into the
abdominal cavity of a patient during laparoscopy containing
per 100 mL: 600 mg sodium chloride; 310 mg anhydrous
sodium lactate; 30 mg potassium chloride; and 20 mg dihy-
drated calcium chloride; further containing per 100mlL, 0.1 to
25 mg of at least one of Methylene Blue, Indigo Carmine or
Indocyanine Green.

5. A laparoscopy solution according to claim 4, wherein
said solution contains 1 to 5 mg Methylene Blue, more pref-
erably 3 mg Methylene Blue per 100 mL.

6. A laparoscopic surgery method comprising:

introducing a laparoscope into an abdominal cavity;

introducing a contrast enhancing agent into the abdominal
cavity for calibrating the contrast of the view of said
laparoscope;

introducing a liquid solution into the abdominal cavity

such that the liquid solution and the contrast enhancing
agent get trapped in the retroperitoneum and the perito-
neum of the patient gets distended; and

scanning the peritoneum and/or the tissues in the retroperi-

toneum using said laparoscope.

7. A laparoscopic surgery method according to claim 6,
wherein said laparoscope or a catheter is introduced via the
abdominal wall and the peritoneal cavity or via the vagina and
the pouch of Douglas.

8. A laparoscopic surgery method according to claim 6,
wherein said liquid solution and said contrast enhancing
agent is introduced via the abdominal wall and the peritoneal
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cavity or via the vagina and the pouch of Douglas, preferably
through said catheter or said laparoscope.

9. A laparoscopic surgery method according to claim 6,
wherein 100 mL to 2 L, preferably 100 mL or 1 L of said
solution is filled into the retroperitoneum.

10. A laparoscopic surgery method according to claim 6,
wherein said contrast enhancing agentis first dissolved in said
solution before introduction of said solution into the abdomi-
nal cavity.

11. A laparoscopic surgery method according to claim 6,
wherein said solution is first introduced into the abdominal
cavity and then said contrast enhancing agent is introduced
into the abdominal cavity to calibrate the contrast rate in the
abdominal space.

12. A laparoscopic surgery method according to claim 6,
wherein the amount of said contrast enhancing agent in said
solution is increased stepwise, preferably with 10 mg incre-
ments per L of said solution, preferably automatically, and the
view of the laparoscope is checked in each step to stop mixing
said contrast enhancing agent to said solution.

13. A laparoscopic surgery method according to claim 6,
wherein said contrast enhancing agent is one of Methylene
Blue, Indigo Carmine or Indocyanine Green, or a mixture of
at least two thereof.

14. A laparoscopic surgery method according to claim 6,
wherein 1 to 250 mg, preferably 10to 50 mg, more preferably
30 mg of said contrast enhancing agent is dissolved per 1 L
sterile water or preferably in Normal Saline, more preferably
in an isotonic solution containing 6.5 g NaCl, 0.42 g KCl,
0.25 g CaCl, and 0.2 g of sodium bicarbonate dissolved in one
litre of distilled water, more preferably containing per 1000
mL:

130 to 131 mmol/L sodium ion,

109 to 111 mmol/L chloride ion,

28 to 29 mmol/L lactate,

4 to 5 mmol/L potassium ion,

1.5 to 2 mmol/L calcium ion;
more preferably containing per 1000 mL:

130 mmol/L sodium ion,

109 mmol/L chloride ion,

28 mmol/L lactate,

4 mmol/L. potassium ion,

1.5 mmol/L calcium ion,
or:

131 mmol/L of sodium ion,

111 mmol/L chloride ion,

29 mmol/L lactate,

5 mmol/L potassium ion,

2 mmol/L calcium ion.

15. A laparoscopic surgery method according to claim 6,
wherein said solution is a % 1.5 Glycine solution or a 5%
Mannitol solution or a solution containing Sorbitol 2.70 g and
Mannitol 0.54 g per 100 mL sterile water or a 4% icodextrin
solution.
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