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Lrive the inner cannula o reciprocale within the outer cannula while the

hand-supporiaiis liposuction instrument of the present invention is being

used dunng a laparoscopically-guided mesenteric liposuction operation f A

on an obese patient, whersin visceral fatty tissue is aspirated through s
maving aspiration aperiure

!

When the inner cannula ts displaced al iis maximal stroke position within
the outer cannula, automatically pulse Irigation fluig through the irigation
nhannelfiumen infegrated within the outer cannula, so that irigation fiuld | &
is exprassed out of the yrigation aperature, proximaie io the outer
aspiration aperturs, and inlo the regior where visceral tissue i being
aspyated within the mesentery of the palient

)

Cease puising kvgation fluld through the ivigation aperture when tha
nrier aperture moves away rom its maximal stroke position and fowards G
1o it minimal strake postiion

|

Repeal staps B and © while driving the inner cannula to reciprocate "

5 e 13

within the ouler cannula

FIG, 2C
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Diagnuses a patient with WHR and metabolic syndrome by physical A
measuremeants and lab tesis.

Perform a brief abdominal exploration 1o sliminate the presence of
inflammalory bowel disgase and other contraindications o surgery such 8
as inflammalony bowel disease, diverlicuiills and a Mackel's divariiouium

¥

Periorm & partial omentectomy e £

¥
i the procedure 18 performed as an open direct-viewing procacurs,
expose e Jejunum, and place i under traction, and consider infusing e U3

timeseant solution (Ringer's laclate with or dilute without spinephrine,
and xylocaine} in the region

:

i the procedure is performed laparoscopically, expose the Jejunum, and _,
siane i under traction and infuse & dilute tumascent solution into the areg b
of surgery along with a penioneal lavage cannula

¥
fnsert either a single cannula and reciprocate manually {or dual cannuia
assernbly) info fhe region, and apply 30-40 om of vacuum to the inngr b B
cannuie, and conzervatively aspirats mesergeric fat

-

Optienally, apply monopoiar or bipolar cautery, with or without . . F
synchronized lumescence
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Cautivusly defal the mesentery, lsaving skip areas of untreated
masentery every 8-8" of bowel fengih io mivumize chances of vasoular
COMDromise

;

During one session or at smaller, serial sessions, defat the mesentery
from jejunum to distal teum, avoiding termainal leum

-

%\\7

Repeat the procadure on large bowel, from ascending, transverse, el

and sigmoid onlon, avoiding distal sigrmoid as it enters into the pelvis until

the desired matabolic effect has been achieved

L

k)

Parform subseguent subauilaneocus senal, iposuckon, abdominal
hpactomy, dermatclipeciomies, and vandentral heminrraphies, as
indicated for both funclional and cosmelic indications

i.

Prasenbe a diel and exercise program to oplimize therapeuiic resuils,
and montior laboratory paramaters and adjust any pharmacologic
regimien that had been previously prescribed

K
e

FIG. 38
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1
METHOD OF PERFORMING
INTRA-ABDOMINAL TISSUE ASPIRATION
TO AMELIORATE THE METABOLIC
SYNDROME, OR ABDOMINAL OBESITY

RELATED CASES

This Application is a Continuation of application Ser. No.
12/462,596 filed Aug. 5, 2009, now U.S. Pat. No. 8,348,929
said Application is owned by Rocin Laboratories, Inc., and
incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a novel way of and means
for treating abdominal obesity and metabolic syndrome in
human patients.

Brief Description of the State of Knowledge in the Art

In general, there are three kinds of fat in the human body:
subcutaneous fat, intramuscular fat, and visceral fat.

Subcutaneous fat is found underneath the skin, and intra-
muscular fat is found interspersed in skeletal muscle. Fat in
the lower body, e.g. in thighs and buttocks, is subcutaneous.
Visceral fat, also known as organ fat or intra-abdominal fat,
is located inside the peritoneal cavity, packed in between the
internal organs and torso of the abdomen. There are several
adipose tissue deposits of visceral fat in the human body,
namely: mesenteric, epididymal white adipose tissue, and
perirenal deposits. [Adipose tissue as an endocrine organ
Kershaw E E, Flier I S. I. Clin. Endocrinol. Metab. 89 (6):
2548-56 (2004).] An excess of visceral fat is known as
central obesity, “belly fat,” the “pot belly” or “beer belly,”
where the abdomen protrudes excessively.

Over 250 years ago, Johannes Baptista Morgagni
described android obesity as increased intra-abdominal and
mediastinal fat accumulation. Back then, he recognized the
association between visceral obesity, hypertension, hyperu-
ricemia, atherosclerosis, and obstructive sleep apnea syn-
drome. [Historical perspective: visceral obesity and its rela-
tion to morbidity in Johannes Baptista Morgagni’s ‘De
sedibus et causis morborum per anatomen indagata’ Enzi G,
Busetto L, Inelmen E M, Coin A, Sergi G Int. J. Obes Relat
Metab Disord 27: 534-535 (2003)]

Today, Morgagni’s android obesity condition is now
described as metabolic syndrome, and is associated with
insulin resistance and increased risk of Coronary Heart
Disease. The Metabolic syndrome is a condition defined by
any three of five risk factors, one of which is waist circum-
ference (female waist>88 cm (>35"), male waist>102 cm.
(>40"). The others are triglycerides: (men<40 mg/dl;
women<50 mg/dl), HDL cholesterol (=110 mg/dl), blood
pressure (=130/=85 mm Hg), and FBS (>150 mVl/dl). [Dys-
lipidemia of central obesity and insulin resistance. Brunzell,
I D, Hokanson, I E Diabetes Care: 22(3); Mediastinal fat,
insulin resistance and hypertension. Sharma A M Hyperten-
sion: 44:117 (2004)].

Over the past 40 years, the prevalence of obesity in the US
increased from 13% to 32%. In 2003-2004, 66% of U.S.
adults were overweight or obese.

Abdominal obesity as measured by waist circumference
and waist hip ratio (WHR) is an independent predictor of
mortality. Marginally increased waist circumference is
strongly associated with prevalent hypertension in normal-
weight and overweight adults. Also, there is a strong corre-
lation between central (i.e. abdominal) obesity and cardio-
vascular disease. [Effect of potentially modifiable risk
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factors associated with myocardial infarction in 52 coun-
tries. Yusuf S, Hawken S, Ounpu S, Dans T, Avezum A,
Lanas F, McQueen M, Budaj A, Pais P, Varigos J, Lisheng
L, Lancet 364: 937-52 (2004).] Because of this, the WHR
ratio has been used as a measure of obesity and is an
indicator or measure of the health of a person, and the risk
of developing serious health conditions. Research shows
that people with “apple-shaped” bodies (with more weight
around the waist) face more health risks than those with
“pear-shaped” bodies who carry more weight around the
hips. [Waist-hip ratio should replace Body Mass Index as an
indicator of mortality risk in older people. Am. J. Clin.
Nutrition (Aug. 12, 2006).]

A WHR of 0.7 for women and 0.9 for men have been
shown to correlate strongly with general health and fertility.
Women within the 0.7 range have optimal levels of estrogen
and are less susceptible to major diseases such as diabetes,
cardiovascular disorders and ovarian cancers. Men with
WHR’s around 0.9, similarly, have been shown to be more
healthy and fertile with less prostate cancer and testicular
cancer. Studies show that 80 percent of women over the age
of 18 have a WHR of at least 0.9. This is a 40 percent
increase since 2002, and it keeps increasing.

Although maintaining a healthy weight is a cornerstone in
the prevention of chronic diseases and premature death,
maintaining a healthy waist size should also be an important
goal.

Markedly obese patients are typically directed towards
diet and exercise programs, and failing that, presented with
the option of bariatric surgery or living with and dying from
the increased morbidity of obesity. After bariatric surgery,
plastic surgeons perform skin excisions of the redundant
folds of tissue remaining on patients who had lost 50-200
Ibs. These post-bariatric surgery patients are frequently
nutritional cripples with hypoalbuminemia, cirrhosis, and
renal stones and suffer increased complications reflecting
their impaired nutritional status.

Traditional plastic surgical approaches have been cos-
metic, targeted only at removing (i) localized subcutaneous
fat deposits in non-obese or modestly obese patients, and (ii)
the redundant folds of abdominal wall or pannus that remain
after massive weight loss from gastric banding or intestinal
bypass procedures.

Before subcutaneous liposuction, combined hemostasis
and analgesia is achieved in the patient by infusing tumes-
cent solutions of lactated Ringer’s solution, containing
dilute amounts of xylocaine and epinephrine. Performing
tumescent liposuction in this manner allows increased vol-
umes of fat to be removed and obviates the need for general
anaesthesia which, in turn, facilitates outpatient surgery in
office-based facilities. [Tumescent Technique Klein, I.
Mosby (2000).]

Studies have now shown large volume (subcutaneous)
liposuction and abdominoplasty as feasible alternatives for
improving body shape. [Large-volume liposuction and
extensive abdominoplasty: a feasible alternative for improv-
ing body shape. Cardenas-Camarena [, Gonzalez L, E Plast
Reconstr Surg. 102: 1698-707 (1998).] Clinical studies have
shown large volumes of fat can be safely removed in serial
liposuction procedures performed at safe intervals. Pilot
studies have also shown improvement in the cardiovascular
risk profile with large volume subcutaneous liposuction.
[Improvements in cardiovascular risk profile with large-
volume liposuction: a pilot study. Giese S 'Y, Bulan E I,
Commons G W, Spear S [, Yanovski ] A. Plastic Reconstr
Surg. 108 510-21 (2001).] However, it should be noted that
such large volume subcutaneous liposuction approaches are
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still mainly cosmetic, as only the less metabolically active,
subcutaneous fat is addressed and removed during such
procedures.

Recently, animal research has discovered that only the
removal of visceral fat in mice has been shown to stop
insulin resistance. [Visceral fat removal stops insulin resis-
tance. Barzilai N. Diabetes 51: 2951-2958 (2002).]
Increased visceral fat shortens mammalian longevity and its
removal lengthens it. [Visceral adipose tissue modulates
mammalian longevity. Muzumdar R., Allison D B, Huffman,
D M, Xiaohui M, Einstein, F H, Fishman S, Poduval A D,
McVei T, Keith, S W, Barzilai, N. Aging Cell 7(3) 438-440
(2008).] [The effect of fat removal on glucose tolerance is
depot specific in male and female mice. Haifei S, Strader A
D, Woods, S C, Seeley, R ] Am. J. Physiol Endocrinol Metab
293: E1012-1020 (2007).]

Also, in Brazil, clinical trials are being carried out with
partial omentectomy to determine the effect on insulin
sensitivity. However, such studies have used direct surgical
excision, posing high risk of vascular injury, with concomi-
tant bleeding and vascular compromise of the intestine.
[Surgical removal of visceral fat tissue (omentectomy) asso-
ciated to bariatric surgery: effect on insulin sensitivity.
Clinical Trials NCT00545805 University of Campinas, Bra-
zil.]

Thus, while there is great promise that the removal of
visceral fat in the mesenteric region of human patients
stands to ameliorate the metabolic syndrome and abdominal
obesity, and reduce morbidity due to obesity. there is a great
need in the art for a new and improved method of and
apparatus for safely removing visceral fat in human patients,
without employing direct surgical excision and posing high
risk of vascular injury with concomitant bleeding and vas-
cular compromise of the intestine, associated with conven-
tional surgical procedures and apparatus.

OBJECTS OF THE PRESENT INVENTION

Accordingly, it is a primary object of the present invention
to provide a new and improved method of and apparatus for
safely removing mesenteric fat in human patients to ame-
liorate the metabolic syndrome, or abdominal obesity, while
avoiding the shortcomings and drawbacks of conventional
surgical procedures and apparatus.

Another object of the present invention is to provide such
an apparatus in the form of a laparoscopically-guided intra-
abdominal liposuction system including a powered hand-
supportable instrument held by a surgeon and having an
electro-cauterizing cannula assembly for the safe removal of
visceral fat from the mesenteric region of a patient, through
a small incision in the patient’s body.

Another object of the present invention is to provide such
a laparoscopically-guided intra-abdominal liposuction sys-
tem, designed for safely removing visceral fat from the
mesenteric region of a patient.

Another object of the present invention is to provide such
a laparoscopically-guided intra-abdominal liposuction sys-
tem, wherein the powered hand-supportable instrument has
a bipolar electro-cauterizing cannula assembly, provided
with a moving inner cannula, supported in a stationary outer
cannula connected to the hand-supportable housing of the
instrument.

Another object of the present invention is to provide a
novel method of and apparatus for performing laparoscopic
mesenteric liposuction for ameliorating the metabolic syn-
drome, or abdominal obesity of the patient.
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Another object of the present invention is to provide such
a method comprising the steps of inserting a laparoscopic
instrument and an electro-cauterizing liposuction instrument
into the mesenteric region of a patient, for the purpose of
safely removing visceral fat to ameliorate the metabolic
syndrome, or abdominal obesity of the patient.

Another object of the present invention is to provide a
novel method of laparoscopically-guided intra-abdominal
liposuction, involving the simultaneously infusion of a
tumescent solution into the mesenteric region of treatment,
while synchronizing that infusion with the forward or return
(“action”) stroke of the inner cannula of the twin (dual)
cannula assembly of the instrument.

A further object of the present invention is to provide a
novel system for removing both subcutaneous and visceral
fat deposits in a minimally invasive manner.

Yet a further object of the present invention is to provide
a novel method of minimally invasive liposuction which is
equally applicable to both subcutaneous and visceral fat
deposits.

These and other objects of the present invention will be
described in greater detail hereinafter in the claims to
invention appended hereto.

BRIEF DESCRIPTION OF THE DRAWINGS

The above Objects of the Present Invention will be more
fully understood when taken in conjunction with the fol-
lowing FIGure Drawings, wherein like elements are indi-
cated by like reference numbers, wherein:

FIG. 1 is a system block diagram of the laparoscopically-
guided bipolar power-assisted twin-cannula liposuction sys-
tem of the present invention, showing an obese patient in an
operating room undergoing a mesenteric liposuction proce-
dure carried out using the same;

FIG. 2A is a perspective view of the bipolar electro-
cauterizing irrigating twin-cannula liposuction instrumenta-
tion system of the present invention, shown in the system of
FIG. 1, wherein an inner cannula is mechanically recipro-
cated within a stationary outer cannula of the hand-support-
able instrument, while the inner cannula is operably affixed
to a vacuum source and the hand piece is attached to a quick
connect cable assembly that connects it to the (digital signal
processor) DSP controller, providing a closed feedback loop
for safe control of reciprocation rate and stroke, control of
bipolar electro-cautery, and synchronized pulsed tumescent
infusion during system operation;

FIG. 2B is a perspective view of a bipolar electro-
cauterizing twin-cannula assembly shown in FIG. 2, having
bipolar electro-cauterizing electrodes formed about the aspi-
ration aperture of the twin cannula assembly, and an inte-
grated irrigation channel (lumen) formed in the outer wall
portion of its outer cannula, and irrigation aperture formed
at the distal tip portion thereof, for expressing irrigation fluid
supplied to the irrigation channel from an irrigation fluid
supply system;

FIG. 2B1 is a first cross-sectional view of the bipolar
twin-cannula assembly shown in FIG. 2B;

FIG. 2B2 is a second cross-sectional view of the twin-
cannula assembly shown in FIG. 2B;

FIG. 2B3 is an enlarged cross-sectional view of the distal
portion of the twin-cannula assembly shown in FIG. 2B,
showing its integrated irrigation channel, and irrigation
aperture formed in the outer cannula of the twin-cannula
assembly;

FIG. 2C is a flow chart describing the operation of the
infusion pump of FIG. 1 in cooperation with irrigating



US 9,925,314 B2

5
electro-cauterizing visceral liposuction instrument illus-
trated in FIGS. 2A through 2B3;

FIGS. 3A and 3B is a flow chart illustrating the primary
steps carried out during the illustrative embodiment of the
method of mesenteric liposuction according to the present
invention, comprising diagnosis, exploration, partial omen-
tectomy, small bowel mesenteric liposuction, large bowel
mesenteric liposuction, followed by subcutaneous liposuc-
tion, abdominal and dermatolipectomies as indicated,

FIG. 4 is a perspective view of the patient’s abdominal
region during the first phase of a mesenteric liposuction
procedure of the present invention, showing the inspection
of the small bowel and placing a region of proximal jejunum
under tension between two graspers for treatment, following
creation of routine laparoscopy portals and customary CO,
infusion for abdominal distension;

FIG. 5 is perspective view of the patient’s abdominal
region during a second phase of the mesenteric liposuction
procedure of the present invention, showing the insertion of
a cannula into the mesentery for infusion of tumescent
solution;

FIG. 6 is perspective view of the patient’s abdominal
region during a third phase of the mesenteric liposuction
procedure of the present invention, showing the insertion of
the bipolar electro-cauterizing twin-cannula liposuction
instrument shown in FIG. 1, into the mesentery of the patient
and fat removal by way of liposuction under laparoscopy
guidance with the laparoscope shown; and

FIG. 7 is a cross-section partially cut away view of the
patient’s abdominal region during a later phase of the
mesenteric liposuction procedure of the present invention,
showing the aspiration and electro-cauterization of visceral
fatty tissue in the mesentery, using the laparoscopically-
guided irrigating bipolar electro-cauterizing twin-cannula
liposuction instrumentation of the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATIVE EMBODIMENTS OF THE
PRESENT INVENTION

In general, the method of treatment according to the
present invention involves performing vacuum-assisted
aspiration of mesenteric fat from a patient, using either an
“open direct-viewing” based laparotomy procedure, or mini-
mally-invasive, “laparoscopic” based procedure.

The open direct-viewing based procedure involves a
surgical team making a direct laparotomy incision into the
abdomen of the patient using their own direct human vision
to guide their surgical instruments, while performing a
visceral liposuction procedure/method in accordance with
the principles of the present invention.

The laparoscopic-based procedure involves a surgical
team making one or more limited access portals into the
patient’s abdomen and using laparoscopic and/or camera
monitor assistance for their human vision, while performing
the visceral liposuction procedure/method in a minimally
invasive fashion according to the principles of the present
invention.

Using either method, visceral fat is safely removed from
the mesenteric region of a patient to help to ameliorate the
metabolic syndrome, and/or abdominal obesity.

In FIGS. 1 and 4, there is shown a preferred apparatus for
performing either versions of the mesenteric liposuction
method of the present invention, typically in an operating
room environment.

As shown in FIGS. 1 and 2, the apparatus of the present
invention 1 comprises: an endoscopy (e.g. laparoscopy)
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system, or laparoscope 2 having (i) video probe 2A for
insertion into the patient 3, (i) one or more video monitors
(e.g. LCD displays and controller) 2B for displaying to
surgeons and assistants, real-time digital color video images
of the patient’s abdominal region captured along the field of
view (FOV) of the video probe 2A, and (iii) digital recording
equipment 2C for recording captured digital video during
the operation and marking the same by the surgeons, as
required; a bipolar electro-cauterizing twin-cannula pow-
ered liposuction system 4 having (i) an air-powered hand-
supportable instrument 4A provided with a self-irrigating
bipolar electro-cauterizing twin-cannula assembly 5, (ii) a
system controller 4B connected to the hand-supportable
instrument 4A by way of a flexible multi-lumen cable
assembly 4C, for supplying (i) pressurized air streams 6 to
drive the inner cannula of the hand-supportable instrument
4A, and (ii) RF-power signals 7 generated by an RF signal
generating module 4D for powering the self-irrigating bipo-
lar electro-cauterizing twin cannula assembly 5, as taught in
U.S. Pat. No. 7,384,417 B2; a vacuum line 4E connected to
the base portion of the inner cannula via a flexible tubing, for
aspirating visceral fat through the aspiration aperture 9 of
the twin cannula assembly 5 during system operation; and an
infusion pump 4F controlled by the system controller 4B, for
periodically or continuously infusing solution near the distal
portion of the cannula assembly 5 during system operation;
an operating table 11 for supporting a patient; and other
operating room equipment including high intensity lighting
apparatus, refraction clips, stitches etc.

In FIG. 2A, the hand-supportable electro-cautery liposuc-
tion instrument 4A of FIG. 1 is shown in greater detail. As
shown, the instrument has a hand-supportable housing 12
into which the self-irrigating bipolar electro-cauterizing
cannula assembly 5 is removably inserted by the surgeon. In
the illustrative embodiment, the housing has a side panel
which opens 12A for servicing. The rear portion of the
housing has a connector 13A into which one end of the
flexible cable assembly 4C snap-fits as taught in U.S. Pat.
No. 7,384,417 B2. Within the housing, a motor 10 (i.e. iner
cannula driving mechanism) is provided for reciprocating
the inner cannula within the outer cannula during instrument
operation. The “motor” 10, as defined herein and in the
Claims to Invention, can be realized using any or more
available motion-drive technologies such as, for example: a
pressurized-air cylinder driven by source of pressurized gas
(e.g. CO,); an electromagnetic motor driven by electrical
current delivered at a given voltage; or other powered-type
device capable of reciprocating the inner cannula within the
outer cannula assembly.

As shown in FIGS. 2B, 2B1 and 2B2, the bipolar electro-
cauterizing cannula assembly 5 has a distal portion and an
proximate portion, and includes an outer cannula 5A having
a base portion that inserts within said hand-supportable
housing and has an elongated aperture 56 formed at the
distal portion of the outer cannula. The cannula assembly 5
also includes an inner cannula 5B supported within the outer
cannula SA, and having an aspiration aperture 55, and a base
portion which is operably connected to vacuum pump 4E, by
way of a flexible tubing 8, for aspirating visceral fat tissue
from the mesentery of the patient. As shown in FIG. 2B,
electrically-conductive electrodes 60A and 60B are formed
along the elongated aperture 56 and aspiration aperture 55 of
the outer and inner cannulas, respectively. The purpose of
electrodes 60A and 60B is to electro-cauterize visceral fat
tissue as the fat tissue is being aspiration through the
aspiration aperture, with or without irrigation.
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As shown in the illustrative embodiment of FIG. 2B3, a
fluid or irrigation channel 69 is formed in the outer cannula
5A and terminates at the distal portion of the outer cannula
lumen. However, in other embodiments of the present inven-
tion, the irrigation channel 69 can be formed externally to
the outer cannula SA, and terminate at the distal portion
thereof, to deliver irrigation fluid in the region where the
aspiration aperture 56 reciprocates during instrument opera-
tion. As shown in FIG. 2B, the base portion of the outer
cannula 5A has a small irrigation connector 50 for receiving
the open end portion of a length of flexible tubing 9
supplying the irrigation fluid to the outer cannula 5A, as part
of the infusion pump system 4F.

During system operation, the infusion pump 4F delivers
controlled amounts of fluid to the irrigation channel 69, over
short periods of time, in synchronization with either the
forward or return stroke of the inner cannula 5B within the
outer cannula 5A, so that fluid flows out of the irrigation
aperture 70 and proximate to the elongated aperture 56,
while visceral fat is being electro-cauterized by electrodes
60A and 60B and aspirated through the reciprocating aspi-
ration aperture 55 of the hand-supportable liposuction
instrument 5.

FIG. 2C describes the primary control operations pet-
formed by system controller 4B during fluid irrigation
delivery operations using the surgical system of FIG. 1.
Specifically, as indicated at Step A in FIG. 2C, the inner
cannula is driven to reciprocate within the outer cannula
while the hand-supportable liposuction instrument is being
used during a laparoscopically-guided mesenteric liposuc-
tion operation on an obese patient, wherein visceral fatty
tissue is aspirated through its moving aspiration aperture. As
indicated at Step B, when the inner cannula is displaced at
its maximal stroke position within the outer cannula, irriga-
tion fluid is automatically pulsed through the irrigation
channel/lumen integrated within the outer cannula, so that
irrigation fluid is expressed out of the irrigation aperture,
proximate to the outer aspiration aperture, and into the
region where visceral tissue is being aspirated within the
mesentery of the patient. As indicated at Step C, the auto-
matic pulsing of irrigation fluid through the irrigation aper-
ture is ceased when the inner aperture moves away from its
maximal stroke position and towards its minimal stroke
position. As indicated at Step D, the operations of Steps B
and C are repeated while driving the inner cannula to
reciprocate within the outer cannula. The control routine of
FIG. 2C will be realized using computer programming
techniques well known in the art.

As shown in FIG. 2F, the laparoscopic instrumentation 2
will typically further include a laparoscope with a viewing
portal and camera 2A, trochars for penetrating the abdomen,
laparoscopic graspers, laparoscopic scissors, a laparoscopic
bipolar cautery device, a CO2 infusion tube, as described in
detail in U.S. Pat. No. 7,384,417 B2, incorporated herein by
reference.

As shown in FIG. 2G, the infusion pump 4F will typically
include a roller pump which compresses the tubing to create
forward flow, as disclosed in U.S. Pat. No. 7,384,417 B2
incorporated herein by reference. More ideally the infusion
pump 4F will be designed for a pulsatile flow of irrigation
fluid through cannula 20 so that controlled amounts of fluid
are delivered under short periods of time to facilitate syn-
chronization with either the forward or return stroke of the
inner cannula 5B.

Having described the preferred apparatus of the present
invention, it is appropriate at this juncture to describe the
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preferred method of treating patients according to the pres-
ent invention, with reference to the method flow chart set
forth in FIG. 3.

As indicated in Step A in FIG. 3A, the surgeon diagnoses
a patient with metabolic syndrome and/or obesity, using the
waist-to-hip ratio (WHR), by physical measurements and
lab tests.

As indicated in Step B in FIG. 3A, the surgeon performs
a brief abdominal exploration or inspection to eliminate the
presence of inflammatory bowel disease and other contrain-
dications to surgery, such as, diverticulitis and a Meckel’s
diverticulum, or any other pathology. At her option, the
surgeon may infuse a tumescent solution (Ringer’s lactate
with or without dilute epinephrine, and with or without
xylocaine) as described above to prepare the area for treat-
ment.

As indicated in Step C in FIG. 3A, the surgeon performs
a partial omentectomy by removing the redundant omental
apron.

As indicated in Step D in FIG. 3A, when performed as an
open direct-viewing procedure, the omentum is retracted
and the jejunum is exposed. Either by the hands of an
assistant in an open procedure or with aid of atraumatic
laparoscopic graspers [Endo Babcock or Dolphin Nose
Grasper], the proximal jejunum is isolated and placed under
gentle tension. One atraumatic grasper is inserted in the right
upper quadrant for retraction of the jejunum towards the
liver, and a second atraumatic grasper is inserted in the left
lower quadrant, placed on a section of jejunum approxi-
mately 6 to 8 inches distal to the previously placed grasper,
and retracted caudally towards the left lower quadrant. The
jejunum is placed under tension and the mesentery exposed
and straightened.

As indicated at Step D in FIG. 3A, when performed as a
laparoscopic procedure, a pneumoperitoneum is created in
the usual fashion and the trochars are inserted so the
procedure may be performed under laparoscopic guidance
with multiple monitors. A partial omentectomy may be
carried out by removing the caudal portions of the omentum.
When performed laparoscopically, omentum is removed in
strips to facilitate removal through laparoscopic portals.
Care is taken to obtain strict hemostasis and to preserve an
apron of protective omentum while it is substantially short-
ened and defatted.

FIG. 4 depicts the bowel grasped between two clamps to
tent up the mesentery.

FIG. 5 depicts a cannula inserted into the tented mesen-
tery to infuse tumescent solution.

As indicated in Step E in FIG. 3A, a retractor is inserted
through the right lower quadrant and placed posteriorly
beneath the tented mesentery. An incision is made anteriorly
in the mesentery, approximately %3 of the distance between
its base and the bowel. The surgeon then inserts either a
single cannula through the right lower quadrant and into an
anterior incision in the jejunal mesentery, and reciprocates it
manually, or preferably inserts the power-assisted twin can-
nula assembly 5 into the region, and applies 30-40 cm Hg of
vacuum to the inner cannula, and conservatively aspirates
mesenteric fat. FIG. 6 depicts insertion of the twin cannula
device 5 into the previously tumesced and tented mesentery.

When using a laparoscopically-guided electro-cauterizing
twin-cannula liposuction instrument system shown in FIGS.
1 and 2, there is much less risk of vascular disruption or
visceral injury than when using single cannula instrument,
because the twin cannula instrument protects the adventitia
of the arboreal blood vessels from injury, and allows treat-
ment of larger areas more rapidly and effectively.



US 9,925,314 B2

9

As indicated in Step F in FIG. 3A, the surgeon optionally,
applies monopolar or bipolar cautery, with or without syn-
chronized tumescence. By including a separate fluidic chan-
nel in the outer cannula, extending from its base to its tip, it
is possible to synchronize a pulsed infusion of tumescent
solutions or irrigation (e.g. lactated Ringer’s solution with or
without small amounts of epinephrine (e.g. 1:100,000-1:
400,000) through this additional channel in the tip of the
twin cannula assembly with the advancement of the inner
cannula, to facilitate fat aspiration with a sump effect.
Alternatively, a totally separate cannula may be placed with
the mesentery and used for pulsatile or non-pulsatile, syn-
chronized or unsynchronized infusion near the tip of the
twin cannula assembly 5.

By eliminating the battering ram effect of a reciprocating
cannula and the need for tumescent solution for hemostasis,
twin cannula liposuction allows the minimally invasive
removal of soft tissue in any location, including the intes-
tinal mesentery by either open or laparoscopic approaches.
Unlike single cannula liposuction cannulas, the tube-within-
a-tube construction of the twin cannula assembly, taught in
U.S. Pat. No. 7,384,417 B2 is particularly suited to a
laparoscopic approach as all viscera are spared disruption
from the moving member except the limited area of fat being
aspirated in the mesentery adjacent to the outer cannula slot.
The relatively stationary outer cannula reduces friction
caused by the continually reciprocating inner cannula and
the laparoscopy portal. Placement of the outer cannula 5A is
positional, rather than actively reciprocating, to avulse par-
ticles of fat.

Twin cannula mesenteric liposuction (TCML) according
to the principles of the present invention described above,
thus allows direct correction of abdominal obesity, and in a
less invasive and dramatically immediate fashion without
the untoward nutritional consequences, hepatic, or renal
complications of gastric bypass or banding procedures.

The use of twin cannula liposuction, with or without
bipolar cautery hemostasis and with or without a synchro-
nized pulsed infusion of tumescent or irrigation solution
through the cannula, offers a controlled, rapid, and safer way
of treating a length of intestine with much less risk of
bleeding or vascular injury.

Although bipolar hemostasis obviates the need for tumes-
cence with epinephrine containing solutions, small amounts
of epinephrine could be added to small pulses of lactated
Ringer’s solution, with or without small quantities of local
anaesthetic, which are synchronized with the advancement
of the inner cannula within the outer cannula.

Since the irrigation solution is immediately aspirated
through the aspiration aperture 55 of the twin (twin) cannula
assembly 5 of FIG. 2A, the systemic effects of vasopressor
and local anesthetics during twin cannula synchronized
tumescence (TCST) would be more limited than an alter-
native means, such as infusion of a similarly dilute epineph-
rine and xylocaine in lactated Ringer’s solution with a
Tenckof catheter via peritoneal lavage.

Epidural or general anaesthesia could replace or augment
synchronized infusion or peritoneal lavage. Although TCST
is the preferred embodiment of the described method, the
present invention contemplates choosing modalities that are
optimized for each individual patient’s physiologic and
cardiovascular status, and concentrations of xylocaine and
epinephrine in the employed solutions from zero to thera-
peutic, as the situation dictates.

As indicated in Step G in FIG. 3B, the surgeon cautiously
defats the mesentery, leaving skip areas of untreated mes-
entery every 6-8" of bowel length to minimize chances of
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vascular compromise. This step can be achieved by applying
a vacuum of 30-40 cm Hg, and defatting the mesentery by
reciprocating a single cannula manually, or in the preferred
embodiment, initiating mechanical reciprocation of the inner
cannula 5B within the outer cannula 5A of the transiently
stationary twin cannula assembly 5. Care is taken to retain
some fat and avoid creating defects that might allow intes-
tine to herniate through, and any perforations in the mesen-
tery are closed to eliminate this hazard. The area of treatment
is inspected for hemostasis and any defects in the mesentery
repaired. The jejunum between clamps is inspected for good
vascular supply.

As indicated in Step H IN FIG. 3B, during a single session
or during smaller, serial sessions, the surgeon defats the
mesentery from jejunum to distal ileum, avoiding terminal
ileum. Then, as with the open approach, a small area is
skipped much like a radiating spokes on a wheel to assure
continuity of blood supply, and the next 8" area of jejunum
is tented and the procedure repeated until the terminal ileum
is reached and left untreated. Any difficulties with hemos-
tasis or questionable vascular viability of the bowel indicate
the necessity of a resection and possible conversion to an
open procedure.

As indicated in Step I in FIG. 3B, the surgeon repeats the
procedure on the large bowel and/or the small bowel for
greatest effect. The mesentery of the large bowel would be
approached from the ascending colon to the sigmoid colon,
avoiding the area surrounding the ileocecal valve, and the
distal sigmoid colon as it descends into the pelvis, and the
mesentery to any areas of large bowel which appear grossly
involved with diverticulitis.

As indicated in Step J in FIG. 3B, the surgeon performs
subsequent subcutaneous serial, liposuction, abdominal
lipectomy, dermatolipectomies, and ventral herniorraphies,
as indicated for both functional and cosmetic indications.
Large volume subcutaneous liposuction, panniculectomy,
abdominoplasty, repair of any ventral hernias or diastasis
recti could be carried out in serial sessions to obtain a much
tightened abdominal corset for both functional and cosmetic
improvement. The majority of these procedures can be
performed under conscious sedation and on an ambulatory
basis on these patients with minimal complications because
of their improved metabolic profiles.

As indicated in Step K in FIG. 3B, the surgeon prescribes
a diet and exercise program to optimize therapeutic results,
and monitors laboratory parameters and adjust any pharma-
cologic regimen that had been previously prescribed.

Several modifications to the illustrative embodiments
have been described above. It is understood, however, that
various other modifications to the illustrative embodiment of
the present invention will readily occur to persons with
ordinary skill in the art. All such modifications and varia-
tions are deemed to be within the scope and spirit of the
present invention as defined by the accompanying Claims to
Invention.

What is claimed is:

1. A method of ameliorating metabolic syndrome and/or
abdominal obesity in a patient by performing intra-abdomi-
nal visceral fat tissue aspiration, wherein the patient has an
abdominal region and a mesenteric region, said method
comprising the steps of:

(a)creating laparoscopy portals in a patient, and infusing
an inert gas into the abdominal region of the patient to
cause abdominal distension;

(b) inserting a laparoscope into the abdominal region of
the patient so that a surgeon can capture video images



US 9,925,314 B2
11

of the abdominal region of the patient, and display the
captured video images within the view of the surgeon;

(¢) inserting a bipolar electro-cauterizing twin-cannula

tissue aspiration instrument, into the mesenteric region
of the patient, 5
wherein said bipolar electro-cauterizing twin-cannula tis-
sue aspiration instrument has an instrument housing
and a twin cannula assembly including an inner cannula
reciprocating within an outer cannula mounted station-
ary with respect to said instrument housing; and 10
(d) using laparoscopic guidance obtained from the video
images of the mesenteric region of the patient, captured
by said laparoscope, (i) aspirating visceral fat tissue
from the mesenteric region of the patient, using said
bipolar electro-cauterizing twin-cannula tissue aspira- 15
tion instrument, while (ii) simultaneously infusing a
tumescent solution into the mesenteric region of said
patient, through said twin cannula assembly, while
synchronizing said infusion of tumescent solution with
the forward or return stroke of the inner cannula within 20
said outer cannula, during operation of bipolar electro-
cauterizing twin-cannula aspiration instrument.

2. The method of claim 1, wherein said step (b) further
comprises displaying said video images of the abdominal
region of the patient on a display screen within the view of 25
the surgeon.

3. The method of claim 1, wherein during step (d), said
instrument housing comprises a hand-held housing adapted
to fit within a hand of said surgeon.

4. The method of claim 1, wherein during step (a), said 30
inert gas is CO, gas.
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