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images to provide laparoscopic guidance to the surgeon
while safely aspirating visceral fat tissue from the mesen-
teric region of the human patient to ameliorate the metabolic
syndrome of the human patient on an ambulatory basis.
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Drive the inner cannula to reciprocate within the outer cannula while the
| hand-supportable liposuction instrument of the present invention is being
used during a laparoscopically-guided mesenteric liposuction operation | A
| on an obese patient, wherein visceral fatty tissue is aspirated through its |
moving aspiration aperture

When the inner cannula is displaced at its maximal stroke position within
the outer cannula, automatically pulse irrigation fluid through the irrigation
channel/lumen integrated within the outer cannula, so that irrigation fluid | __ g
is expressed out of the irrigation aperature, proximate to the outer
aspiration aperture, and into the region where visceral tissue is being
aspirated within the mesentery of the patient

inner aperture moves away from its maximal stroke position and towards }— C
to its minimal stroke position '

Repeat steps B and C while driving the inner cannula to reciprocate |
within the outer cannula

FIG. 2G
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'enable cautery if appropriate on forward stroke
IF VR(14)=1 THEN
IF VR({11)=1 THEN
WDOG=0N ‘close cautery relay
ELSE
WDOG=0FF 'open cautery relay
ENDIF
ENDIF

VR(14) Doc enabled cautery by
pushing console button

VR(11) Cannula is not in the same
position on this loop (2ms later) as
last time

G, 2H
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‘enable cautery if appropriate on forward stroke
IF VR(14)=1 THEN
IF VR(11)=1 THEN
WDOG=0N 'close cautery relay
ELSE
WDOG=0FF 'open cautery relay
ENDIF
ENDIF

e Npleginier il

VR(14) Doc enabled cautery by
pushing console button

VR(11) Cannula is not in the same
position on this loop (2ms later) as
last time

F1G. 3l
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- Diagne;se;a% patin with ozbsity using Basal Metabolic Index (BMI) ' A

- P:rf'o'rm a brief -abdminal epl_oratio to _.limate' the presence 0 :
| inflammatory bowel disease and other contraindications to surgery such - B
| as inflammatory bowel disease, diverticulitis and a Meckel’s diverticulum

FPerform a partial omentectomy

if the procedure is performed as an open direct-viewing procedure,
expose the Jejunum, and place it under traction, and consider infusing |
tumescent solution (Ringer’s lactate with or dilute without epinephrine,
and xylocaine} in the region

It the precedur. S prfrm'e'dﬁ laparoscopically, expose the J_'eju_nu_: ' |
place it under traction and infuse a dilute tumescent solution into the area pb—D
" of surgery along with a peritoneal lavage cannula -

Insert either a s-i’n.gl cannuia and eipocateﬂ anually {or dual cannula
assembly) into the region, and apply 30-40 cm of vacuum to the inner —FE

Optionally, apply monopolar orbipolar cautery, with or without _F
synchronized tumescence.

FIG. BA
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Cautiously df te meen'-_; leaving ski:pareas of untreated _ _
mesentery every 6-8" of bowel length to minimize chances of vascular G
compromise

During one session or at smaller, serial sessions, defat the mesentery | H

' Repeat h'e proce.due on large bowel, from as‘hding,_'rsej Ieﬁz,_ )
and sigmoid colon, avoiding distal sigmoid as it enters into the pelvis until — l
the desired metabolic effect has been achieved

Perform subsequent subcutaneous serial, liposuction, abdominal
lipectomy, dermatolipectomies, and vandentral herniorraphies, as | J

Prescribe a diet and exercise pmg to ptmiz te:ra'p;eu’tic resuits, | |
and monitor laboratory parameters and adjust any pharmacologic | K
regimen that had been previously prescribed '

FIG. 6B
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' Dignose a p;tie'n‘t Wth‘ WHR and metabolic -syndrome b'yphsii )

Perform a brief abdominal e)(p'ioratian to eliminate the presene of
inflammatory bowel disease and other contraindications to surgery such p— B
as inflammatory bowel disease, diverticulitis and a Meckel's diverticulum |

Perform a partial omentectomy

if the procedure is performed as an open direct-viewing procedure,
expose the Jejunum, and place it under fraction, and consider infusing D
tumescent solution (Ringer's lactate with or dilute without epinephrine,
and xylocaine) in the region

if t_h _D_rm'GEre S erformed Iapafrscopicjally-, expose the J_ej'un'u_, and | |
place it under traction and infuse a dilute tumescent solution into the area b— B
of surgery along with a peritoneal lavage cannula

insert i'th_er a si_ng_le cannula and reciprocate manually ('o&r dual cannula |
assembly) info the region, and apply 30-40 cm of vacuum to the inner E
cannula, and conservatively aspirats mesenteric fat

Optionally, apply manopolarorb-i;:)oiar cautery, with or without ' _F
synchronized tumescence

FIG. 7A
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Cautiously defat the mehtery, l'eavin. skip re'a 0 ntreated

mesentery every 6-8" of bowel length to minimize chances of vascular G
compromise
During one session or at smaller, serial sessions, defat the mesentery | H

from jejunum to distal ileum, avoiding terminal ileum

and sigmoid colon, avoiding distal sigmoid as it enters into the pelvis until |
the desired metabolic effect has been achieved |

lipectomy, d-ermato_lipe-ctomies, and vandentral herniorraphies, as e J
indicated for both functional and cosmetic indications

Prescribe a diet and .ex-ris progrm to optimize -therapeuic results, _
and monitor Iaboratory_ parameters and adjust any pharmacologic L K
regimen that had been previously prescribed '

FIG. 7B
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Diagnose a patient with Typ. ! Di'bete usin.Fsting Bl-od ugar_,_
Glucose Tolerance, and/or Insulin Resistance Tests

Perform a brief abdominal exploration to eliminate the presence of |
- inflammatory bowel disease and other contraindications to surgery such B
as inflammatory bowel disease, diverticulitis and a Meckel's diverticulum |

Perform a partial omentectomy .C

If the procedure is performed as an open direct-viewing procedure,
expose the Jejunum, and place it under traction, and consider infusing | _ D
tumescent solution (Ringer’s lactate with or dilute without epinephrine, |
and xylocaine) in the region

 If the procedure is performed laparoscopically, expose the Jejunum, and | |
 place it under traction and infuse a dilute tumescent solution into the area p— D
~ of surgery along with a peritoneal lavage cannula

| Insert either a single cannula and reciprocate manually (or dual cannula
assembly) into the region, and apply 30-40 cm of vacuum to the inner E
cannula, and conservatively aspirats mesenteric fat

Optinally, aply mnopal;ar or bipolar cautery, with r -ithou __F
synchronized tumescence '

FIG. 8A



U.S. Patent Dec. 31, 2024 Sheet 59 of 62 US 12,178,494 B2

Cautiously defat the eSete Ieaving sKip -areas of untreated

mesentery every 6-8" of bowel! length to minimize chances of vascular G
compromise
During one session or at smaller, serial sessions, defat the mesentery |  n

from jejunum to distal ileum, avoiding terminal ileum

Rep the proure- on ige bowel, from ascending, tansvers, left, :
and sigmoid colon, avoiding distal sigmoid as it enters into the pelvis until }— 1
the desired metabolic effect has been achieved :

Perform subsequent subcutneus serial, liposuction, abdominal _
lipectomy, de.rma'tolj_ip.ectomies, and vandentral herniorraphies, as - J
indicated for both functional and cosmetic indications

Acertain' the degre of metao-lic‘ i'p're-thaths ben_ attained by
measuring blood pressure, lipid profile, adipocytokine and inflammatory - K
markers, fasting blood sugar, or insulin resistance

FIG. 8B
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(Mesentary)
FIG. 10

Patient’'s
Body ~
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LAPAROSCOPIC-BASED METHOD OF
SAFELY REMOVING VISCERAL FAT TISSUE
DEPOSITS FROM WITHIN THE
MESENTERIC REGION OF A HUMAN

PATIENT SUFFERING FROM METABOLIC
SYNDROME

RELATED CASES

This Patent Application 1s a Continuation of co-pending
application Ser. No. 15/700,090 filed Sep. 9, 2017, which 1s
a Continuation of application Ser. No. 13/315,230 filed Dec.
8, 2011, now U.S. Pat. No. 9,833,279 granted Dec. 5, 2017;
which 1s a Continuation of application Ser. No. 12/850,786
filed Aug. 35, 2010, now U.S. Pat. No. 8,465,471 granted Jun.
18, 2013; which 1s a Continuation-in-Part (CIP) of copend-
ing application Ser. No. 12/462,596 filed Aug. 5, 2009, and
copending application Ser. No. 12/813,067 filed Jun. 10,
2010; wherein each said Application 1s owned by Rocin
Laboratories, Inc., and incorporated herein by reference 1n
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, metabolic syndrome and
Type II diabetes mellitus 1n human patients.

Brief Description of the State of Knowledge 1n the
Art

In general, there are three kinds of fat 1n the human body:
subcutaneous fat, intramuscular fat, and visceral {fat.

Subcutaneous fat 1s found underneath the skin, and intra-
muscular fat 1s found interspersed in skeletal muscle. Fat in
the lower body, e.g. 1n thighs and buttocks, 1s subcutaneous.
Visceral fat, also known as organ fat or intra-abdomainal {fat,
1s located 1nside the peritoneal cavity, packed 1n 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. J. Clin. Endocrinol. Metab. 89 (6):

2548-56 (2004).] An excess of visceral fat 1s known as
central obesity, “belly fat,” the “pot belly” or “beer belly,”
where the abdomen protrudes excessively.

Over 250 vears 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 1ndagata’ Enzi G,

Busetto L, Inelmen E M, Coin A, Serg1 G Int. J. Obes Relat
Metab Disord 27: 534-335 (2003)]

Today, Morgagni’s android obesity condition 1s now
described as metabolic syndrome, and 1s associated with
isulin resistance and increased risk of Coronary Heart
Disease. The Metabolic syndrome 1s a condition defined by
any three of five risk factors, one of which 1s 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 (2110 mg/dl), blood
pressure (=130/=85 mm Hg), and FBS (>150 ml/dl). [Dys-
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lipidemia of central obesity and insulin resistance. Brunzell,
I D, Hokanson, J E Diabetes Care: 22(3); Mediastinal {at,
insulin resistance and hypertension. Sharma A M Hyperten-
sion: 44:117 (2004)].

Over the past 40 years, the prevalence of obesity 1n 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 circumierence
and waist hip ratio (WHR) 1s an independent predictor of
mortality. Marginally 1ncreased waist circumierence 1s
strongly associated with prevalent hypertension 1in normal-
weight and overweight adults. Also, there 1s a strong corre-
lation between central (1.e. abdominal) obesity and cardio-

N

vascular disease. [Effect of potentially modifiable risk
factors associated with myocardial infarction i 52 coun-
tries. Yusul S, Hawken S, Ounpu S, Dans T, Avezum A,
Lanas F, McQueen M, Buday A, Pais P, Varigos I, Lisheng
L, Lancet 364: 937-52 (2004).] Because of this, the WHR

ratio has been used as a measure of obesity and 1s 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
healthier and more 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 1s a 40
percent increase since 2002, and 1t keeps increasing.

Although maintaining a healthy weight 1s a cornerstone 1n
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 banatric 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 sufler increased complications reflecting,
their impaired nutritional status.

Traditional plastic surgical approaches have been cos-
metic, targeted only at removing (1) localized subcutaneous
fat deposits in non-obese or modestly obese patients, and (11)
the redundant folds of abdomainal wall or pannus that remain
alter massive weight loss from gastric banding or intestinal
bypass procedures.

Before subcutancous visceral fat aspiration, combined
hemostasis and analgesia 1s achieved in the patient by
infusing tumescent solutions of lactated Ringer’s solution,
containing dilute amounts of xylocaine and epinephrine.
Performing tumescent visceral fat aspiration in this manner
allows 1ncreased volumes of fat to be removed and obviates
the need for general anesthesia which, 1n turn, facilitates
outpatient surgery in office-based facilities. [Tumescent

Technique Klein, J. Mosby (2000).]
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Studies have now shown large volume subcutaneous fat
aspiration and abdominoplasty as feasible alternatives for
improving body shape. [Large-volume visceral fat aspiration
and extensive abdominoplasty: a feasible alternative for
improving body shape. Cardenas-Camarena L, Gonzalez L
E Plast Reconstr Surg. 102: 1698-707 (1998).]

Clinical studies have shown large volumes of fat can be
sately removed 1n serial visceral fat aspiration procedures
performed at safe intervals. Pilot studies have also shown
improvement in the cardiovascular risk profile with large
volume subcutaneous visceral fat aspiration. [Improvements
in cardiovascular risk profile with large-volume visceral fat

aspiration: a pilot study. Giese S Y, Bulan E J, Commons G
W, Spear S L, Yanovski J A. Plastic Reconstr Surg. 108

510-21(2001).]

However, 1t should be noted that such large volume
subcutaneous fat aspiration approaches are still mainly cos-
metic, as only the less metabolically active, subcutaneous fat
1s addressed and removed during such procedures.

Recently, animal research has discovered that only the
removal of visceral fat 1n mice has been shown to stop
insulin resistance. [Visceral fat removal stops nsulin resis-
tance. Barzilai N. Diabetes 51: 2951-2958 (2002).]
Increased visceral fat shortens mammalian longevity and 1ts
removal lengthens 1t. [Visceral adipose tissue modulates
mammalian longevity. Muzumdar R., Allison D B, Huflman,
D M, Xiaohui M, Einstein, F H, Flshman S, Poduval A D,
McVer T, Keith, S W, Barzilai, N. Aging Cell 7(3) 438-440
(2008).] [The eflect of fat removal on glucose tolerance 1s
depot specific 1n male and female mice. Haife1 S, Strader A
D, Woods, S C, Seeley, R ] Am. J. Physiol Endocrinol Metab
293: E1012-1020 (2007).

Adipose tissue 1s a metabolically active tissue and serves
as an important endocrine organ. The hypertrophic fat cells
ol adipose tissue in obese patients produce increased quan-
tities of leptin and tumor necrosis factor-a (INF-a) and are
less sensitive to insulin. Studies have revealed eflect of
visceral fat aspiration on insulin resistance and vascular
inflammatory markers 1 obese women. Giugliano G, Nico-
leti G, Grella E, Giuglhiano F, Esposito K, Scuderi N,
D’ Andrea F. Br J Plast Surg. 2004 April; 57(3): 190-4.) The
most 1mportant secreted products of fat cells are leptin,
resistin, tumornecrosisiactor-a (INF-a), and adiponectin.
The first three products are increased in obese patients as a
result of increased production by enlarged fat cells. In
contrast, adiponectin, which improves glucose handling by
peripheral tissues, 1s present at lower levels 1n obese patients
[Bastard J P, MaachiM, van Nhieu J T, Jardel C, Bruckert E.
Grimaldi A, Robert J I, Capeau J, Hainque B: Adipose tissue
content correlates with resistance to insulin activation of
glucose uptake both mvivo and invitro. J Clin Endocrinol
Metab 87:2084-2089, 2002: Borst S E: The role of TNF-
alpha 1n isulin resistance. Endocrine 23: 177, 2004; Fer-
nandez-Real J M, Lopez-Bermejo A, Casamitjana R, et al.:
Novel interactions of adiponectin with the endocrine system
and intflammatory parameters. J Clin Endocrinol Metab
88:2714-2718, 2003; Rashid M N, Fuentes F, Touchon R C,
Wehner P S: Obesity and the risk for cardiovascular disease.
Prev Cardiol 6: 42-477, 2003].

Hypertrophic fat cells present in the subcutaneous tissue
ol obese patients generally produce increased quantities of

secreted products such as leptin [Friedman J M: Obesity 1n
the new millennium. Nature 404: 632, 2000] and TNF-a

|[Hotamusligil G S, Shargill N S, Spiegelman B M: Adi-pose
expression ol tumor necrosis factor-alpha: Direct role 1n
obesity-linked msulin resistance. Science 259:87, 1993], but
are less sensitive to 1msulin 1n vivo and 1n vitro [Chlouve-
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rakis C, Hojnmicki D: Effect of fat cell size on 1ts sensitivity
to insulin measured by a new method. Steroids Lipids Res
5:331, 1974; Oletsky J M: Mechanism of decreased respon-
stveness of large adipocytes. Endocrinology 100:1169,

1977].
Many studies assert that excising a large amount of

subcutaneous fat by large-volume visceral fat aspiration

(LVL) 1s metabolically safe [Giese S Y, Bulan E J, Commons

G W, et al.: Improvements 1n cardiovascular risk profile with

large-volume visceral fat aspiration: A pilot study. Plast
Reconstr Surg 108:510, discussion 520, 2001; Gonzalez-

Ortiz M, Robles-Cervantes J A, Cardenas-Camarena L, et
al.: The eflects of surgically removing subcutaneous fat on
the metabolic profile and 1nsulin sensitivity 1n obese women
alter large-volume liposuction treatment. Horm Metab Res
34:446, 2002; Robles-Cervantes J A, Yanez-Diaz S, Carde-
nas-Camarena L: Modification of insulin, glucose, and cho-

lesterol levels 1n nonobese women undergoing visceral fat
aspiration. Ann Plast Surg 52:64, 2004] and associated with
improvement 1n inflammatory markers and insulin sensitiv-
ity 1n obese women [Giugliano G, Nicolett1 G, Grella E, et
al.: Effect of visceral fat asplratlon on 1nsulin resistance and
vascular inflammatory markers in obese women. Br J Plast
Surg 57:190, 2004; Gonzalez-Ortiz M, Robles-Cervantes J
A, Cardenas-Camarena L, et al.: The effects of surgically
removing subcutaneous fat on the metabolic profile and
insulin sensitivity in obese women after large-volume vis-
ceral fat aspiration treatment. Horm Metab Res 34:446,
2002] and nonobese women [Robles-Cervantes J A, Yanez-
Diaz S, Cardenas-Camarena [.: Modification of insulin,
glucose, and cholesterol levels 1n nonobese women under-
going visceral fat aspiration. Ann Plast Surg 5 2:64, 2004]

Also, 1t 1s known that visceral fat cells within the abdo-
men have their secretions poured directly in to the portal
blood circulation with a much more profound eflect on
metabolism. Human mesenteric adipose tissue in obese
diabetic subjects has high basal glycerol release and
impaired 1soproterenol stimulated glycerol release. The obe-
sity-related gene expressions 1n the mesenteric adipose
tissue are up regulated, suggesting that the alterations of
these genes 1n mesentery adipose depot may play a critical

role 1n 1nsulin resistance of type 2 diabetes and metabolic
syndrome. [Cell Physiol Biochem. 2008; 22(5-6):531-8.
Epub 2008 Dec. 9. Human mesenteric adipose tissue plays

unique role versus subcutancous and omental fat 1n obesity
related diabetes. Yang Y K, Chen M, Clements R H, Abrams

G A, Aprahamian C J, Harmon C M.]

In Brazil, clinical tnials are being carried out with partial
omentectomy to determine the effect on mnsulin sensitivity.
However, such studies have used direct surgical excision,
posing high risk of vascular injury, with concomitant bleed-
ing and vascular compromise of the intestine. [Surgical
removal of visceral fat tissue (omentectomy) associated to
bariatric surgery: eflect on isulin sensitivity. Clinical Trials
NCT00543805 University of Campinas, Brazil].

Thus, while there 1s great promise that the removal of
visceral fat in the mesenteric region of human patients
stands to ameliorate the metabolic syndrome and abdomainal
obesity, and reduce morbidity due to obesity, there 1s a great
need 1 the art for a new and improved method of and
apparatus for safely removing visceral fat in human patients,
without employing conventional direct surgical excision
techniques, and posing high risk of vascular mjury with
concomitant bleeding and vascular compromise of the intes-
tine, associated with conventional surgical procedures and
apparatus.
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OBJECTS OF THE PRESENT INVENTION

Accordingly, 1t 1s a primary object of the present invention
to provide a new and improved method of and apparatus for
sately removing mesenteric fat 1n 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 1n the form of a laparoscopically-guided 1ntra-
abdominal visceral fat aspiration system including a pow-
ered hand-supportable fat aspiration instrument held by a
surgeon and having an electro-cauterizing, irrigating and
fiber-illuminating twin-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 visceral fat aspi-
ration system, 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 visceral fat aspi-
ration system, wherein twin-cannula assembly support bipo-
lar electro-cauterization about the aspiration aperture of a
moving nner cannula, supported 1n a stationary outer can-
nula connected to the hand-supportable housing of the
instrument.

Another object of the present invention 1s to provide a
novel method of and apparatus for performing laparoscopic
mesenteric visceral fat aspiration for ameliorating the meta-
bolic syndrome, or abdominal obesity of the patient.

Another object of the present invention is to provide such
a method comprising the steps of mserting a laparoscopic
istrument and an electro-cauterizing visceral fat aspiration
instrument into the mesenteric region of a patient, for the
purpose ol safely removing visceral fat to ameliorate the
metabolic syndrome, or abdominal obesity of the patient.

Another object of the present imnvention 1s to provide a
novel method of laparoscopically-guided intra-abdominal
visceral fat aspiration, involving the simultaneously infusion
ol a tumescent solution into the mesenteric region of treat-
ment, while synchronizing that infusion with the forward or
return (“action”) stroke of the mner cannula of the twin
(dual) cannula assembly of the instrument.

Another object of the present imnvention 1s to provide a
novel system for removing both subcutaneous and visceral
fat deposits 1n a minimally 1nvasive manner.

A further object of the present invention 1s to provide a
novel method of minimally mvasive visceral fat aspiration
which 1s equally applicable to both subcutaneous and vis-
ceral fat deposits.

Yet a further object of the present invention is to provide
a novel method of a lowering of the waist-to-hips circum-
ference ratio, a treatment for and amelioration of type II
diabetes mellitus, effect a favorable eflect on metabolism as
may be comprised of an increased insulin sensitivity, low-
ered fasting blood sugar, a lowering of blood pressure
(particularly diastolic), an improvement 1n the lipid profile
(lowered cholesterol, raising HDL, lowered triglycerides,
lowered serum adipocytokine (Leptin) and inflammatory
markers (ITNF-o=tumor necrosis factor, resistin, I1L-6 and
IL.-9), and by doing so eflect a decrease 1n msulin resistance
and reduce the risk of coronary artery disease associated
with metabolic syndrome.

Another object of the present imnvention 1s to provide a
method of treating type II diabetes by way of selected
removal of visceral fat cells and components contained
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therein (e.g. fat, adipocytokine (Leptin) and iflammatory
markers (ITNF-c=tumor necrosis factor, resistin, IL-6 and
IL.-9), to improve the sensitivity of tissue cells to msulin.

Another object of the present invention 1s to provide a
powered visceral fat aspiration mstrument employing a twin
(dual) cannula assembly, having a moving aspiration aper-
ture that reciprocates over a range ol about /4" to about 1"
which 1s appropriate to the thickness of mesenteries and
omental fat deposits.

Another object of the present mnvention 1s to provide a
powered visceral fat aspiration instrument employing a
twin-cannula assembly supporting bipolar electro-cauteriza-
tion of targeted visceral fat target being aspirated through the
reciprocating mner aspiration aperture, in a sate and etlec-
tive mannet.

Another object of the present invention i1s to provide a
powered visceral fat aspiration instrument employing a
twin-cannula assembly which 1s driven 1s such as manner to
substantially reduce vibration or disturbances which might
be caused by the positioning of the mnstrument and thus its
associated vacuum tubing, when repositioning of the aspi-
rating cannula within visceral fat tissue.

Another object of the present mvention 1s to provide a
powered visceral fat aspiration nstrument having a small
s1ize and footprint thereby facilitating its use in a laparo-
scopic procedure where multiple viewing and retracting
instruments are inserted into key hole icisions 1n the patient
abdomen and the added bulk would be detrimental and
impede adoption.

Another object of the present mvention 1s to provide a
powered visceral fat aspiration instrument employing a
twin-cannula assembly which supports simultaneous fluid
irrigation and visceral fat aspiration about the moving aspi-
ration aperture, 1n order to achieve a sump aflect facilitating,
aspiration through the twin-cannula assembly.

Another object of the present mvention 1s to provide a
powered visceral fat aspiration instrument employing a
twin-cannula assembly during a laparoscopic visceral fat
aspiration procedure, which prevents the escape of com-
pressed carbon dioxide (used to distend the patient’s abdo-
men during the procedure) through the nstrument, or its
cannula assembly, or through the incision through which 1t
1s placed, other than through the inner cannula itself as a
result of fat aspiration through the inner cannula aperture(s).

Another object of the present mvention 1s to provide a
coaxially-driven visceral fat aspiration instrument employ-
ing a twin-cannula assembly that performs wvisceral fat
aspiration operations 1n a mechamcally assisted manner.

Another object of the present invention to provide a
visceral fat aspiration nstrument system which comprises a
hand-supportable fat aspiration instrument having a hand-
supportable housing with a stationary tubing connector
provided at the rear of the housing and receiving a length of
flexible tubing connected to a vacuum source, and including
a twin-cannula assembly coupled to a cannula drive mecha-
nism disposed within the hand-supportable housing and
powered by an external power source (e.g. electrical power
signals, pressurized air-streams, €tc.) so as to periodically
exert forces on the cannula base portion along the longitu-
dinal axis of the the cannula assembly (i.e. coaxially exerted
on the cannula base portion) and cause the hollow 1nner
cannula base portion to reciprocate within the cylindrical
(1nner cannula base portion) guide tube, while tissue 1s being
aspirated along the cannula lumen, through the lumen
formed in the cannula base portion, through the cylindrical
guide tube and through the stationary tubing connector,
along the tlexible tubing towards the vacuum source.
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Another object of the present invention 1s to provide a
visceral fat aspiration instrument system which comprises a
hand-supportable fat aspiration instrument and a single-type
cannula assembly, wherein the hand-supportable fat aspira-
tion instrument includes (1) a hand-supportable housing
having (1) a front portion and a rear portion aligned along a
longitudinal axis, (11) an interior volume and a cylindrical
guide tube mounted within the interior volume, (111) a
cannula drive mechanism disposed adjacent the cylindrical
guide tube, and (1v) a stationary tubing connector coaxially
mounted to the rear portion of the hand-supportable housing,
along the longitudinal axis, connected to the cylindrical
guide tube, and having an exterior connector portion per-
mitting a section of flexible aspiration tubing to be con-
nected at its first end to the exterior connector portion, and
where the second end of the section of flexible tubing 1s
connected to a vacuum source.

Another object of the present imnvention 1s to provide a
visceral fat aspiration instrument system which comprises a
hand-supportable fat aspiration mstrument and a twin-type
cannula assembly.

An even lurther object of the present invention 1s to
provide such a fat aspiration instrument which can be driven
by pressurized air or electricity.

A turther object of the present invention 1s to provide such
a visceral fat aspiration instrument, 1n which the cannula
assembly 1s disposable.

An even further object of the present invention 1s to
provide an mmproved method of performing visceral fat
aspiration, 1n which one of the cannulas of the cannula
assembly 1s automatically reciprocated back and forth rela-
tive to the hand-holdable housing, to permit increased con-
trol over the area of subcutaneous tissue where fatty and
other soit tissue 1s to be aspirated.

Another object of the present imnvention 1s to provide a
power-assisted visceral fat aspiration istrument, with a
means along the cannula assembly to eflect hemostasis
during visceral fat aspiration procedures and the like, using
RF-based electro cauterization.

Another object of the present invention 1s to provide an
air-powered tissue-aspiration (e.g., visceral fat aspiration)
instrument system, wherein the powered visceral fat aspi-
ration instrument has an mner cannula that 1s automatically
reciprocated within a stationary outer cannula by electroni-
cally controlling the flow of pressurized air streams within
a dual-port pressurized air cylinder supported within the
hand-supportable housing of the instrument.

Another object of the present invention is to provide such
an air-powered visceral fat aspiration instrument system,
wherein digital electronic control signals are generated
within an mstrument controller unit and these control signals
are used to generate a pair of pressurized air streams within
the mstrument controller which are then supplied to opposite
ends of the dual-port pressurized air cylinder within the
powered visceral fat aspiration instrument.

Another object of the present invention 1s to provide such
an air-powered visceral fat aspiration instrument system,
wherein the rear end of the powered visceral fat aspiration
instrument has a pressurized air-power supply-line connec-
tor, and an electrical control signal connector.

Another object of the present invention is to provide such
an air-powered visceral fat aspiration instrument system,
wherein the hollow inner cannula base portion of cannula
assembly 1nserts into a front accessible port in the hand-
supportable housing, while the aspiration tubing 1s con-
nected to the stationary tube connector provided at the rear
portion of the hand-supportable housing.
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Another object of the present invention 1s to provide such
an air-powered tissue-aspiration mstrument system, wherein
an intelligent mstrument controller 1s used to supply air-
power to the inner cannula reciprocation mechanism within
the hand-supportable instrument, while communicating con-
trol signals between the instrument and 1ts ntelligent con-
troller.

Another object of the present invention 1s to provide such
an tissue-aspiration instrument system with an alternative
clectro-cauterizing dual cannula assembly, wherein a stream
of 1rnigation fluid 1s automatically pumped from the base
portion of the outer cannula to the distal portion thereof,
along a micro-sized fluid conduit formed along the surface
walls of the outer cannula, and released into the interior
distal portion of the outer cannula through a small opening
formed therein, for infiltration and irrigation of tissue during
aspiration i order to facilitate pump action.

These and other objects of the present mnvention will be
described 1n greater detail hereinafter 1n the claims to
invention appended hereto.

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 1 1s a system block diagram of the laparoscopically-
guided bipolar power-assisted twin-cannula visceral fat aspi-
ration system of the present invention, showing an obese
patient 1n an operating room undergoing a mesenteric vis-
ceral fat aspiration procedure carried out using the same 1n
accordance with the principles of the present invention;

FIG. 2 15 a perspective view of a first illustrative embodi-
ment of the bipolar electro-cauterizing twin-cannula visceral
fat aspiration instrumentation system of the present inven-
tion, depicted in the system of FIG. 1, and shown comprising
(1) a hand-supportable fat aspiration mstrument having (1) a
hand-supportable housing with a stationary tubing connector
provided at the rear of the housing and receiving a length of
flexible tubing connected to a vacuum source and connect-
ing to the cylindrical cannula base portion guide tube, and a
twin tumescent-type cannula assembly having an inner
cannula coupled to an pneumatically-powered cannula drive
mechanism disposed within the hand-supportable housing
and powered by a source of pressurized air or other gas,
while 1ts stationary outer cannula 1s releasably connected to
the front portion of the hand-supportable housing, and (11) a
system controller for controlling the electro-cautery, irriga-
tion and 1llumination functions supported by the fat aspira-
tion 1nstrument;

FIG. 2A1 1s a perspective view of the air-powered fat
aspiration instrument shown in FIG. 2, having a twin-
cannula assembly supporting three-functions (1.e. tumescent
infusion, electro-cautery and variable-spectrum 1llumina-
tion) about the aspiration aperture during visceral fat aspi-
ration operations;

FIG. 2A2 1s a partially exploded diagram of the {fat
aspiration mstrument shown in FIG. 2A1, showing its hand-
supporting housing, in which 1ts cylindrical (cannula base
portion) guide tube and air-powered driven mechanism are
installed, while its cannula base portion, cannula and can-
nula lock nut are shown disassembled outside of the hand-
supportable housing;

FIG. 2B 1s a cross-sectional view of the hand-supportable
fat aspiration mnstrument shown in FIG. 2A1;
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FIG. 2C 1s a perspective view ol the multi-function
twin-cannula assembly of the present invention employed on
the 1instrument shown 1n FIGS. 2A and 2A1;

FIG. 2D1 1s a perspective view of the outer cannula
component of the twin-cannula assembly of FIG. 2C, con-
structed of stainless steel tubing coated with a white-colored
PFA (Dupont Tetlon®) coating, and showing 1ts integrated
irrigation port and irrigation channel, and its integrated
fiber-optic port and fiber-optic channel;

FIG. 2D2 1s an elevated side view of the outer cannula
component of the twin-cannula assembly of FIG. 2D1,
showing electro-cautery contacts on the base portion of the
outer cannula to which RF signal cables are connected;

FIG. 2D3 1s a first partially cut-away perspective view of
the distal (tip) portion of the outer cannula component of the
twin-cannula assembly of FIGS. 2D1 and 2D2, illustrating
that the fiber carrying the i1llumination source terminates at
the outer aspiration aperture to the field of aspiration about
the aspiration aperture, and 1rrigation enters mto the bullet
tip area of the outer cannula;

FI1G. 2D4 1s a second partially cut-away perspective view
of the distal (tip) portion of the outer cannula component of
the twin-cannula assembly of FIGS. 2D1 and 2D2, 1llustrat-
ing that the fiber carrying the illumination source terminates
at the outer aspiration aperture to the field of aspiration about
the aspiration aperture, and 1rrigation enters into the bullet
tip area of the outer cannula;

FIG. 2E1 1s a first perspective view of the base portion of
the outer cannula component of the bipolar electro-cauter-
1zing cannula assembly shown 1n FIG. 2C;

FIG. 2E2 1s a second perspective view of the inner
cannula base portion of the outer cannula component
employed in the bipolar electro-cauterizing cannula assem-
bly shown i FIG. 2C;

FIG. 2E3 1s a plan view of the base portion of the
clectrically-conductive outer cannula component of the
bipolar electro-cauterizing cannula assembly shown 1n FIG.
2C, revealing its set of radially arranged electrical contacts
disposed about the central axis of the outer cannula base
portion, while the 1nner cannula base portion 1s slidably
received within the cylindrical guide structure within the
housing, so as to enable electrical contact between the
clectrically-conductive inner cannula and radially-arranged
electrical contacts;

FIG. 2E4 15 a perspective view of the outer cannula base
portion shown i FIG. 2E3;

FIG. 2E5 1s an exploded view of the outer cannula base
portion shown in FIGS. 2E1 through 2E4;

FIG. 2F 1s a schematic diagram for the system controller
employed by the first illustrative embodiment of the fat
aspiration instrumentation system of FIG. 2A, supporting
clectro-cauterizing, 1rrigation and illuminating functions
about the outer aspiration aperture of the fat aspiration
imnstrument;

FIG. 2G 1s a flow chart describing the operation of the
infusion pump of FIG. 2A 1n cooperation with 1rrigating
clectro-cauterizing visceral fat aspiration nstrument illus-
trated mn FIGS. 2A through 2F;

FIG. 2H shows a cautery control program written in
programming language, describing when to open and close
the cautery relay switch employed within the electro-cautery
RF power signal generation module of the system controller;

FIG. 3 1s a perspective view ol a second illustrative
embodiment of the bipolar electro-cauterizing twin-cannula
visceral fat aspiration instrumentation system of the present
invention, depicted in the system of FIG. 1, and shown
comprising (1) a hand-supportable fat aspiration instrument

10

15

20

25

30

35

40

45

50

55

60

65

10

having (1) a hand-supportable housing with a stationary
tubing connector provided at the rear of the housing and
receiving a length of flexible tubing connected to a vacuum
source and connecting to the cylindrical cannula base por-
tion guide tube, and a twin tumescent-type cannula assembly
having an inner cannula coupled to an electrically-powered
cannula drive mechanism disposed within the hand-support-
able housing and powered by a source of electrical power,
while 1ts stationary outer cannula 1s releasably connected to
the front portion of the hand-supportable housing, and (11) a
system controller for controlling the electro-cautery, irriga-
tion and 1llumination functions supported by the fat aspira-
tion 1nstrument;

FIG. 3A 15 a perspective view of the electromagnetically-
powered fat aspiration instrument shown in FIG. 3, having
a twin-cannula assembly supporting three-functions (i.e.
tumescent infusion, electro-cautery and variable-spectrum
illumination) about the aspiration aperture during visceral
fat aspiration operations;

FIG. 3B 1s a perspective view of the multi-function
twin-cannula assembly of the present invention employed on
the instrument shown 1n FIGS. 2A and 3 A, showing electro-
cautery contacts on the base portion of the outer cannula to
which RF signal cables are connected;

FIG. 3C 1s a first partially cut-away perspective view of
the distal (tip) portion of the outer cannula component of the
twin-cannula assembly of the present invention, illustrating
its fiber carrying the illumination source to the field about
the outer aspiration aperture, and 1rrigation channel conduct-
ing irrigation fluid to the bullet tip area of the outer cannula;

FIGS. 3D1 through 3D8 show a series of exploded views
of the bipolar electro-cauterizing fat aspiration istrument of
the present invention, showing i1ts components disas-
sembled;

FIG. 3E 1s a partially-cutaway cross-sectional view of the
bipolar electro-cauterizing fat aspiration instrument taken
along line 3F-3F 1n FIG. 3A;

FIG. 3F1 1s a perspective view of the back housing plate
employed 1n the hand-supportable mstrument;

FIG. 3F2 15 a perspective view of the cylindrical gmide
tube supporting its first and second electromagnetic coils;

FIG. 3F3 1s an elevated side view of the cylindrical guide
tube supporting 1ts first and second electromagnetic coils;

FIG. 3F4 15 a perspective partially-cutaway view showing
the connection of the two electromagnetic coils to the
contact plug employed in the hand-supportable fat aspiration
instrument of the present invention illustrated in FIG. 3A;

FIG. 3FS 1s schematic diagram of a two coil push-pull
type of circuit for enabling the cannula drive mechanism
employed in the hand-supportable fat aspiration instrument
of the present invention illustrated 1n FIG. 3A;

FIG. 3G1 1s a sectional-view of a second embodiment of
the hand-supportable fat aspiration istrument of FIG. 3A,
showing a cylindrical (cannula base portion) gude tube
supporting three electromagnetic coils used to realize the
cannula drive mechamism employed 1n the fat aspiration
instrument;

FIG. 3G2 1s schematic diagram of a three coil push-pull
type of circuit for enabling the cannula drive mechanism

employed 1n the second embodiment of the hand-support-
able fat aspiration mstrument of the present invention 1llus-
trated in FIG. 3A;

FIG. 3H 1s a schematic diagram for the system controller
employed by the second illustrative embodiment of the fat
aspiration instrumentation system of FIG. 3A, supporting
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clectro-cauterizing, irrigation and illuminating functions
about the outer aspiration aperture of the fat aspiration
instrument;

FIG. 31 shows a cautery control program written in
programming language, describing when to open and close
the cautery relay switch employed within the electro-cautery
RF power signal generation module;

FIG. 4 1s a perspective view of the in-line fat sampling
device of the present invention connected between the
vacuum source and the twin-cannula visceral fat aspiration
instrument of the present invention, shown i FIGS. 2A and
3A;

FIG. 4A 1s a first perspective view of the in-line fat
sampling device of the present invention;

FIG. 4B 1s a second perspective view of the in-line fat
sampling device of the present invention;

FI1G. 4C 1s a first exploded view of the in-line fat sampling
device of the present invention, shown comprising a collec-
tion chamber, a lid with barbed connector for connection to
the suction tubing, a suction plate having six projections for
supporting six sample syringes, a selector with a passage
from center to periphery to control flow of aspirated fat
sample into the selected syringe, and a barbed connector for
connecting to tubing extending to the hand-supportable fat
aspiration mnstrument, and a spring pushing up the turning
knob and keeping the selector at the bottom of the collection
chamber;

FIG. 4D 1s a second exploded view of the in-line fat
sampling device of the present invention,

FIG. 4E 1s a third exploded view of the in-line fat
sampling device of the present invention;

FIG. 4F1 1s a cross-sectional view of the in-line fat
sampling device of the present invention shown 1in FIGS. 4A
through 4E, illustrating the passage within the selector
component, extending from the center of the device to the
periphery thereotf to control the flow of aspirated fat samples
into the selected syringe;

FIG. 4F2 1s a cross-sectional view of the in-line fat
sampling device shown 1n 4F1, 1llustrating the flow of an
aspirated fat sample from the patient, through the fat aspi-
ration mstrument of the present invention, to the selector
component of the fat sampling device, through the passage-
way/flow director, into the selected syringe, whereupon fat
cells are collected within the selected syringe while excess
fluid 1s expressed through holes 1n the selected syringe, and
passed out through the barded connector towards to vacuum
SOUrce;

FIG. 4G 1s a graphical representation illustrating the
process ol removing collected visceral fat samples contained
in syringes irom the collection container of the in-line fat
sampling device of the present invention;

FIG. 4H 1s a perspective view of a syringe removed from
the collection container of the 1n-line fat sampling device of
the present invention, and arranged 1n proximity with a hole
excluder and syringe plunger, for use together when desiring
to eject a visceral fat sample collected 1n a selected syringe
within collection container of the 1n-line fat sampling device
of the present invention;

FIGS. 411 and 412 set forth a graphical representation
illustrating the process of using the hole exclude and syringe
plunger to eject a visceral fat sample that has been collected
in a syringe removed from the collection container of the
in-line fat sampling device of the present invention;

FIG. 5A 1s a schematic diagram of the process 1llustrating,
the increased negative feedback eflect (i1.e. decrease 1n fat
burn) which an increase in hypertropic visceral fat cells have
upon the basal metabolic rate (BMR) within a human
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being’s metabolism, by the increased secretion of Leptin,
Resistin and TNF-o—prior to treatment according to the
principles of the present invention;

FIG. 5B 1s a schematic diagram of the process 1llustrating,
a decreased secretion of Cytokines (i.e. Adipopectin) 1n
response to an increase in hypertropic visceral fat cells,
favoring a decrease in sensitivity of peripheral tissues to
insulin and thus a decrease 1n glucose utilization thereby—
prior to treatment according to the principles of the present
imnvention;

FIG. 5C 1s a schematic diagram of a process illustrating
a reduction 1n the number of hypertropic fat cells and their
harmiul secretions (1.e. Leptin, Resistin and TNF-a) by the
method of treatment according to the present mnvention, and
the favorable impact on the patient’s metabolism by increas-
ing fat burn and the basal metabolic rate (BMR);

FIG. 3D 1s a schematic diagram of the process illustrating,
an increased circulation of secretion of Cytokines (i.e.
Adipopectin) 1 response to a decrease in hypertropic vis-
ceral fat cells by practicing the method of treatment accord-
ing to the present mnvention, and the favorable increase 1n
sensitivity ol peripheral tissues to insulin and thus an
increase 1n glucose utilization thereby;

FIGS. 6A and 6B a flow chart illustrating the primary
steps carried out during the illustrative embodiment of the
method of treating obesity by mesenteric visceral fat aspi-
ration according to the present invention, comprising diag-
nosis, exploration, partial omentectomy, small bowel mes-
enteric visceral fat aspiration, large bowel mesenteric
visceral fat aspiration, followed by subcutaneous visceral fat
aspiration, abdominal and dermatolipectomies as indicated;

FIGS. 7A and 7B a flow chart illustrating the primary
steps carried out during the illustrative embodiment of the
method of treating WHR and metabolic syndrome by mes-
enteric visceral fat aspiration according to the present inven-
tion, comprising diagnosis, exploration, partial omentec-
tomy, small bowel mesenteric visceral fat aspiration, large
bowel mesenteric visceral fat aspiration, followed by sub-
cutaneous visceral fat aspiration, abdominal and dermato-
lipectomies as idicated;

FIGS. 8A and 8B a flow chart illustrating the primary
steps carried out during the illustrative embodiment of the
method of treating type II diabetes by mesenteric visceral fat
aspiration according to the present invention, comprising
diagnosis, exploration, partial omentectomy, small bowel
mesenteric visceral fat aspiration, large bowel mesenteric
visceral fat aspiration, followed by subcutaneous visceral fat
aspiration, abdominal and dermatolipectomies as indicated;

FIG. 9A 15 a perspective view of the patient’s abdominal
region during the first phase of a mesenteric visceral fat
aspiration 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. 9B 1s perspective view of the patient’s abdominal
region during a second phase of the mesenteric visceral fat
aspiration procedure of the present invention, showing the
isertion of a cannula into the mesentery for infusion of

tumescent solution;

FIG. 9C 1s perspective view of the patient’s abdominal
region during a third phase of the mesenteric visceral fat
aspiration procedure of the present invention, showing the
isertion of the bipolar electro-cauterizing twin-cannula
visceral fat aspiration mstrument shown in FIG. 1, into the
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mesentery of the patient and fat removal by way of visceral
fat aspiration under laparoscopy guidance with the laparo-
scope shown;

FIG. 10 1s a graphical illustration of the cross-section
partially cut away view of the patient’s abdominal region
during a later phase of the mesenteric visceral fat aspiration
procedure of the present invention, showing the aspiration
and electro-cauterization of visceral fatty tissue in the mes-
entery, using the laparoscopically-guided 1rrigating bipolar
clectro-cauterizing twin-cannula wvisceral fat aspiration
istrumentation of the present invention; and

FI1G. 11 1s a graphical illustration of the abdominal region
of a patient, showing areas where visceral fat 1s to be
removed 1n the middle Y5 of the mesentery, while avoiding
the major vessels at the root of the mesentery near the aorta
and the smaller direct supply vessels (vasa rect1) near the
bowel 1tsell (1.e. where a great amount of visceral fat 1s
located—in the fan-folded condensation of mesentery thick-
ened with visceral fat).

DETAILED DESCRIPTION OF THE
ILLUSTRATIVE EMBODIMENTS OF TH.
PRESENT INVENTION

L1

Referring to the figures 1n the accompanying Drawings,
the various 1llustrative embodiments of the present invention
will be described in great detail, wherein like elements waill
be indicated using like reference numerals.

Overview on Methods of Treatment According to
Principles of the Present Invention

In general, the method of treatment according to the
present 1nvention involves performing vacuum-assisted
aspiration of mesenteric fat from a patient in the intra-
abdominal region, using either an “open direct-viewing”
based laparotomy procedure, or preferably, a minimally-
invasive, “laparoscopic” based procedure using the new and
improved fat aspiration instruments of the present invention.

The open direct-viewing based procedure nvolves 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 fat aspiration procedure/method 1n accordance with
the principles of the present invention.

The laparoscopic-based procedure mmvolves a surgical
team making one or more limited access portals nto the
patient’s abdomen and using laparoscopic and/or camera
monitor assistance for their human vision, while performing,
the visceral fat aspiration procedure/method 1n a minimally
invasive fashion according to the principles of the present
invention.

Using either method, visceral fat 1s safely removed from
the mesenteric region of a patient to help to ameliorate the
metabolic syndrome, abdominal obesity and/or type 11 dia-
betes.

Specification of the Laparoscopically-Guided
Intra-Abdominal Visceral Fat Aspiration Instrument
System of the Present Invention, Designed for
Sately Removing Visceral Fat From the Mesenteric
Region of a Patient

In FIG. 1A, there 1s shown a preferred laparoscopically-
guided intra-abdominal visceral fat aspiration instrument
system 1 for performing the mesenteric visceral fat aspira-
tion methods of the present invention, typically 1n an oper-
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ating room environment. The system 1 comprises: an endos-
copy (e.g. laparoscopy) subsystem, or laparoscope 2 having
(1) a video probe 2A provided with an embedded 2D
high-resolution digital color 1image sensor with a field of
view (FOV) for 1nsertion 1nto the abdomen of the patient 3,
(11) one or more video monitors (e.g. LCD displays and
controller) 2B for displaying to surgeons and assistants,
real-time digital color video 1images of the patient’s abdomi-
nal region captured along the field of view (FOV) of the
video probe 2A, and (111) digital recording equipment 2C for
recording captured digital video during the operation and
marking the same by the surgeons, as required; a bipolar
clectro-cauterizing twin-cannula powered visceral fat aspi-
ration system 4 having (1) a powered hand-supportable fat
aspiration instrument 4A provided with a self-irrigating,
bipolar electro-cauterizing and fiber-1lluminating twin-can-
nula assembly 5, (1) a system controller 4B connected to the
hand-supportable instrument 4A by way of a flexible multi-
lumen cable assembly 4C, for supplying (1) pressurized air
streams 6 from pressurized gas source 6A to drive the inner
cannula of the hand-supportable instrument 4A (shown 1n
FIGS. 2A through 2H), or (11) electrical power signals 6
from electrical power source 6B to drive hand-supportable
instrument 4A' (shown 1 FIGS. 3 through 31), and option-
ally (11) RF-power signals 7 generated by an RF signal
generating module 4D for powering the self-irrigating bipo-
lar electro-cauterizing and 1lluminating twin cannula assem-
bly 5, as taught in U.S. Pat. No. 7,384,417 B2; a vacuum
pump 4E operably connected to the inner cannula via a
flexible tubing and other components, for aspirating visceral
fat through the aspiration aperture 9 of the twin cannula
assembly 5 during system operation; an infusion pump 4F
controlled by the system controller 4B, for periodically or
continuously pumping wrrigation fluid through irrigation
tube 12 and into an rrigation port on the cannula assembly
for infusing solution near the distal portion of the cannula
assembly 5 during system operation; an operating table 11
for supporting a patient; a multi-spectral 1llumination source
4G providing the surgeon with selectable spectrum control,
to deliver a desired spectrum of 1llumination along an optical
fiber 12 to the outer cannula and produce a field of 1llumi-
nation spatially-overlapping the field of aspiration about the
reciprocating inner aspiration aperture 9 at the distal portion
of the twin-cannula assembly 9; in-line fat sampling device
14 1installed in-line along the flexible tubing 9A, 9B, for
collecting and indexing samples of visceral fat while the
surgeon samples the abdominal region of the patient, for
subsequent analysis and testing/measurement for com-
pounds indicative ol obesity, metabolic syndrome and/or
type 11 diabetes; and other operating room equipment 1nclud-
ing high intensity lighting apparatus, retraction clips,
stitches etc.

In addition, the laparoscopically-guided visceral fat aspi-
ration system 1 of the present invention further includes
istruments such as trocars for penetrating the abdomen,
laparoscopic graspers, laparoscopic scissors, and a CO2
infusion tube (supplied from CO2 gas source 6A), as
described 1n detail 1n U.S. Pat. No. 7,384,417 B2, incorpo-
rated herein by reference.

Typically, infusion pump 4F will include a roller pump
which compresses the tubing to create forward flow, as
disclosed 1n U.S. Pat. No. 7,384,417 B2 incorporated herein
by reference. The infusion pump 4F supplies a pulsatile flow
of irrigation fluid through the distal tip portion of the
twin-cannula assembly of the present invention, as shown in
FIGS. 2D 3 and 2D4, so that controlled amounts of fluid are

delivered under short periods of time to facilitate synchro-
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nization with either the forward or return stroke of the inner
cannula 5B. This feature will be described in great detail
hereinafter.

In the illustrative embodiment of the present invention,
the multi-spectral 1llumination source 4G can be constructed
from a white light source producing a white light beam that
1s {iltered by a selectable color filter wheel, with associated
optics, 1nterfaced with a fiber-optic delivery cable, to pro-
vide the surgeon with selectable spectrum control, to deliver
a desired spectrum of illumination (e.g. red, blue and/or
yellow) at and about the aspiration aperture of the fat
aspiration mstrument 4A. Alternatively, the i1llumination
source 4G can be realized using a multi-spectral LED array
with associated optics, interfaced with a fiber-optic delivery
cable, to provide the surgeon with selectable spectrum
control, to deliver a desired spectrum of i1llumination (e.g.
red, blue and/or yellow) at and about the aspiration aperture
of the fat aspiration istrument 4A. The multi-spectral
illumination source 4G can also be adapted to generate and
deliver a bright red light beam at the time of, and at the
location of visceral fat aspiration about the distal portion of
the twin-cannula assembly 5. Also, 1n addition to white-type
light being supplied by the laparoscopic light source during
operations, the multi-spectral 1llumination source 4G can
supply red/blue/yellow light (1.e. 1llumination) through the
fiber-optic channel along the twin-cannula assembly, to
illuminate tissue about the aspiration aperture, to help visu-
ally distinguish and accentuate arterial vessels, veins and fat
itself, and facilitate vesiculation of arterial blood vessels,
portal and systemic veins, and fat. In yet alternative embodi-
ments, the color wheel may be rotated continuously, offering,
a 3-D emphasis of the treatment area.

In FIGS. 2A through 2G, a hand-supportable multi-
function visceral fat aspiration instrument 4A 1s shown for
use with system 1 depicted in FIG. 1A. This embodiment of
the instrument of the present invention i1s powered by a
source of pressured air or gas (e.g. a pressurized-air cylinder
driven by source of pressurized gas (e.g. CO,)). In FIGS. 3A
through 3J, an alternative embodiment of the hand-support-
able multi-function visceral fat aspiration mstrument 4A' 1s
shown for use with system 1 depicted in FIG. 1A. This
alternative embodiment of the instrument 1s powered by an
clectromagnetic motor driven by electrical current delivered
through coil windings at a given voltage. Both instruments
4A and 4A' employ the multi-function twin-cannula assem-
bly 5 of the present invention shown in FIGS. 2C through
2D4, and supporting 1ts multiple functions, namely: bipolar
clectro-cauterization, fluid 1rrigation, and spectrum-con-
trolled 1llumination at and about the reciprocating aspiration
aperture 9 of the twin-cannula assembly.

In FIGS. 4 through 412, an in-line visceral fat sampling
device 14 for use with the fat aspiration nstruments of the
present invention, 1s described in techmical detail. This
in-line fat sampling device allows the surgeon to easily
collect and index samples of visceral fat aspirated in par-
ticular regions of the patient’s abdominal cavity, for subse-
quent analysis that may be mformative during subsequent
serial fat aspiration procedures during a particular course of
treatment.

It 1s approprate at this junction, to now describe in greater
detail the coaxially-driven multi-function visceral fat aspi-
ration instruments 4A and 4B of the present invention.

Specification of the First Illustrative Embodiment

of the Twin-Cannula Multi-Function Co-Axially

Driven Visceral Fat Aspiration Instrument of the
Present Invention

In FIG. 2A, the first illustrative embodiment of the
twin-cannula visceral fat aspiration mstrumentation system
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1 1s shown comprising: a hand-supportable fat aspiration
instrument 4A having (1) a hand-supportable housing 15
with a stationary tubing connector 16 provided at the rear of
the housing and receiving a length of flexible tubing 9A
connected to a vacuum source 4E and connecting to the
cylindrical cannula base portion guide tube 20, and (11) a
multi-function twin-cannula assembly 5 having an inner
cannula 5B with an inner cannula base portion 20 disposed
within the cylindrical cannula base portion guide tube 21,
and coupled to an pneumatically-powered cannula drive
mechanism (as illustrated 1n FIG. 2A2) housed within the
hand-supportable housing and powered by a source of
pressurized air or other gas, while 1ts stationary outer
cannula 5A 1s releasably connected to the front portion of the
hand-supportable housing 14; system controller 4B for con-
trolling the electro-cautery, 1rrigation and 1llumination func-
tions supported by the fat aspiration instrument; an aspira-
tion source 4E; a pneumatic power source 6 A; and a flexible
multi-core cable assembly 20 connecting the system con-
troller 4B and the hand-supportable mnstrument 4A; and an
infusion pump 4F for supplying irrigation fluid to an infu-
sion port 35 on the outer cannula via flexible tubing, and
connected to the system controller 4B for synchronized
pulse control, and operational to synchronize the release of
irrigation fluid (1.e. infusion) with mmner cannula motion.

As shown in FIG. 2A, the air-powered fat aspiration
istrument 4A comprises a single-button quick connect plug
22 provided on the rear portion of the hand-supportable
housing, for connecting the multi-core cable assembly 23
and supporting two gas lines and three electric wires
between the mstrument and the system controller 1n a single
bundle, as taught in U.S. Pat. No. 7,381,206 to Cucin,
incorporated herein by reference, with appropriate modifi-
cations for the application at hand. While RF power signals
can also be supplied through the multi-core cable assembly,
and routed as necessary to the cautery leads 30A and 30B
provided on the outer cannula base portion, as shown in
FIGS. 2A and 2A1, RF power signals can be supplied
through power cables 31 that are separate from the multi-
core cable assembly 23.

As shown 1n FIGS. 2B and 2C, the twin-cannula assembly
5 comprises an mner cannula component 5B that 1s slidably
received within an outer cannula component SA. The inner
cannula component 3B has a distal end and a proximal end
and an inner aspiration aperture 8, and 1s provided with a
Leur-lock fitting 235 at its proximal end so as to be able to
connect to a matched fitting provided on the inner cannula
base portion 20 which reciprocates within the cylindrical
cannula base portion guide tube 21, mounted within the
hand-supportable housing 15. The outer cannula component
5A also has a distal end and a proximal end and an elongated
outer aspiration aperture 9, and 1s provided with a Leur-lock
fitting 26 at its proximal end so as to be able to connect to
a matched fitting provided on the outer cannula base portion
5C which connects to the front portion of the housing 15 by
way of a threaded hole formed therein as shown in FIG.
2A2. The inner and outer cannulas are keyed to ensure that
the 1inner aspiration aperture 8 1s always 1n registration (1.¢.
cannot rotate within the outer cannula, and remains in
constant alignment) with the elongated aspiration aperture
(1.e. slot) during instrument operation.

The outer cannula component 5A 1s shown detailed 1n
FIGS. 2D1 through 2D4, the outer cannula base portion 5C

1s detailed 1n FIGS. 2E1 through 2ES, and the inner cannula
component 5B 1s detailed in FIGS. 2A2 and 2B. When fully
assembled, and configured with 1ts hand-supportable 1nstru-
ment housing, and the other components of the system 1, the
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twin-cannula assembly 5 of the present invention simulta-
neously performs a number of important functions during
visceral fat aspiration operations, namely: tumescent nfu-
sion of an wrrigation fluid, electro-cauterization of aspirated
fat passing through the mnner aspiration aperture 9, and
variable-spectrum fiber-1llumination delivered across the
field of wrnigation, about the outer aspiration aperture 9.
These functions will be described 1n greater detail herein-
aiter.

As shown 1n FIGS. 2D1 and 2D2, the outer cannula
component 5A 1s realized as a thin tube made from stainless
steel tubing (No. 304) and then coated with a white-colored
PFA (Dupont Teflon®) coating. Also, the inner cannula
component 3B 1s realized as a thin tube (of slightly smaller
outer diameter dimensions than the outer cannula) made
from stainless steel tubing (No. 304) and then coated with a
black-colored PFA (Dupont Tetlon®) coating. These high
contrast coatings will serve to render the moving “white”
(reflective and bright) mner cannula aspiration aperture 9
highly visible against the “black™ (absorptive and dark)
outer cannula, in digital video 1mages captured, buflered and
displayed (in real-time) during video-guided fat aspiration
operations carried out 1n accordance with the principles of
the present invention. While PFA coatings are applied over
the outer surfaces of the inner and outer cannulas, PFA
coating material should be removed from the peripheral
edges of the outer cannula aspiration aperture 8 and the inner
cannula aspiration aperture 9 where electrical field potentials
are to be generated during bipolar electro-cauterization
operations about the relatively moving outer aspiration
apertures. Also, PFA coating material should be removed
from the outer surface of the proximal portion of the mner
cannula so that electrical contact can be established between
the radially extending contacts (brushes) 30 supported
within the non-conducting outer cannula base portion 5C,
shown 1 FIGS. 2E2 and 2E3, and electrically connected to
the bipolar RF signal supply port 30A provided on the
exterior of the outer cannula base portion 5C.

As shown in FIGS. 2D1 through 2D4, an 1rrigation supply
port 31 1s provided on the proximal end of the outer cannula
before 1ts Leur-lock fitting, and an irrigation channel 32 1s
formed along the wall of the outer cannula component (via
longitudinal brazing) and terminates at an irrigation release
port 33 located at the distal tip portion of the cannula, for
suppling 1rrigation fluid on the nside of the bullet-shaped
distal portion of the outer cannula, adjacent its outer aspi-
ration aperture/slot 8, as clearly shown i FIGS. 2D3 and
2D4, to provide continuity with the interior of the outer
cannula at the tip to maximize sump eflects and directed
irrigation.

By delivering the irrigation fluid into the very tip of the
inside region of outer cannula the following benefits are
achieved: (1) maximal sump eflect to help aspiration of fat;
and (2) hydrostatic dissection every time the inner cannula
advances and push the irrigation solution that has collected
inside the outer cannula between the back-stroked inner
cannula and the dome of the outer cannula into the tissues
(mesentery) to facilitate dissection. Tumescent solution may
be employed, e¢.g. lactated Ringers and a very dilute solution
of epiephrine may be employed to mimmize bleeding.

On the opposite side of the outer cannula component, a
fiber optic supply port 35 1s an 1ntegrated fiber-optic port 1s
provided on the proximal end of the outer cannula before its
Leur-lock fitting 30B, and a fiber optic channel 36 1s formed
along the wall of the outer cannula component (via longi-
tudinal brazing) and terminates at an 1llumination port 37
located at the distal tip portion of the cannula. An optical
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fiber 38 1s 1nstalled through the fiber optic supply port 35 and
along the fiber channel 36, and provided with a conventional
fiber optic cable connector at the fiber optic supply port 35,
so as to supply an 1llumination signal that 1s delivered to the
1llumination port 37 to i1lluminate tissue 1n the region outer
aspiration aperture 8 of the outer cannula SA during fat
imaging and aspiration operations. Notably, the end of the
optical fiber will be shaped appropriately at the 1llumination
port 37 to provide a field of illumination that spatially
overlaps the field of aspiration about the outer aspiration
aperture, to ensure that tissue within and about the field of
aspiration 1s optimally illuminated while digital video
images ol the distal portion of the twin-cannula assembly 5
are being captured, buflered and display on video display
units mounted in the operating room, for the surgeon to view
and use while manually gumiding the distal portion of the
cannula within the patient’s abdominal region during sur-
gery, to remove visceral fat in the patient’s mesentery
region.

In order to supply bipolar RF signals to the electrically
conductive mner and outer cannula component of the twin-
cannula assembly of FIG. 2D1, the non-conductive outer
cannula base portion 5C 1s provided with first RF power
signal port 30A to which a first RF signal cable 1s connected
in a conventional manner, whereas the electrically conduc-
tive outer cannula 1s provided with second RF power signal
port 30B to which a second RF signal cable 1s connected in
a conventional manner. A first electrical connection 1s estab-
lished between the RF power signal port 30B and the
clectrically-conductive outer cannula tubing SB, which may
be realize using electrical wiring and soldering in a manner
known 1n the art, or other techniques known 1n the art. Also,
a second electrical connection 1s established between the RF
power signal port 30A and the array of radially-projecting
clectrical contacts (1.e. brushes) 30 mounted within the
inside bore of the outer cannula base portion 5C, as shown
in FIGS. 2E4 and 2ES. The second electrical connection may
also be realized using electrical wiring and soldering 1n a
manner known 1n the art, but other techniques may be used
as well.

During twin-cannula operation, the set of radially
arranged electrical contacts 30 establish low-1Iriction elec-
trical contact with the exposed non-coated portion of the
outer surface of the electrically conductive inner cannula 5B.
With this arrangement, a first polarity of the supplied RF
power signal 1s conducted to the electrode region 32B
formed about the peripheral edge of the inner cannula
aspiration aperture 8, while the second polarity of the RF
power signal 1s conducted to the electrode region 32A
formed about the peripheral edge of the outer cannula
aspiration aperture SA, to thereby provide bipolar electro-
cauterization about the moving inner aspiration aperture,
within the fields of aspiration, irrigation and 1llumination.

As shown in FIG. 2A2, the reciprocating inner cannula 5B
has luer lock fitting 25 to mate to luer lock fitting 25' on the
inner cannula base portion 20; magnet 48 1s aflixed to inner
cannula base portion 20 using a screw-on nut 45; front and
rear gas tubes 57 and 58 run to from the front of the housing
to the rear multi-core quick connect plug 22; the quick
connect multi-core plug 22 connects to multi-core cable
containing two fluidic (gas) channels and at least three low
voltage electrical circuits; the cable 23 runs to controller 4B
within which the gas channels directly attached to the
compressed gas source (not shown); the front and rear Hall
sensors 22 and 23 are provided within the hand-supportable
housing, for detecting the excursion of the cannula base
portion 20 within the cylindrical guide tube 1; front and rear
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flat sealing washers 46 and 47 are provided for slidably
supporting the inner cannula base portion 20 along the
cylindrical guide tube 21; threaded chamber cover 10 1is
provided with a hole, through which the inner cannula 5B
protrudes; sufliciently large through-and-through vents are
formed in the threaded chamber cover 10 to allow any gas
that leaks past the front washer 46, to exit the chamber. Such
air venting to the ambient 1s less critical because the con-
centric tube-with-a-tube structure, and the sliding of the
cannula base portion 20 inside the rear tubing connector
assembly, provides eflective seals in and of themselves.
Also, 1 this embodiment, the walls of at least the front
(pneumatic) chamber portion of housing should be made
from a non-magnetizable metal (e.g. SS 304) or other
material that will support the necessary gas pressure of
actuation (e.g. ~100 PSI).

During instrument operation, the Hall effect sensors 52
and 53 sense the position of the mner cannula base portion
20 within cylindrical guide tube 21 by sensing the magnetic
field of 1its magnetic ring 8. As the inner cannula base portion
20 reciprocates within the cylindrical guide tube 21, the
aspiration/vacuum tubing 9A connected to the barb connec-
tor 16 on the stationary tubing connector, remains stationary
and thereby preventing any jerking action on the surgeon’s
hands and reducing image jitter during video 1mage capture
and display operations. Also, the mner and outer cannulas
5A, 5B are provided with luer-lock fittings 25, 26 respec-
tively, while the inner cannula base portion 20 1s typically
realized or provided as a sterile single-use disposable 1tem,
made from plastic or metal, and having a low cost magnet
and silicone washers to provide fluid seals between the inner
cannula base portion 20 and the cylindrical guide tube 21
within the hand-supportable housing 15.

In FIG. 2F, the system controller 4B 1s shown comprising
a number of components, namely: an analog-to-digital con-
verter (ADC) receiving signals generated by the front and
rear Hall-eflect cannula base position sensors installed
within the hand-supportable housing of the instrument; a
LCD panel; communication ports; LED indicators; and
panel membrane switches supported on the controller con-
sole housing; digital signal processor (DSP); and a digital-
to-analog converter (DAC) and proportional valve contained
within the controller console housing, and supplying gas
tubes (via the multi-core cable assembly); and ports for
receiving a supply of pressurized gas, for controlled supply
to the inner cannula drive mechanism of this embodiment of
the present mvention. For further details on constructing a
system controller, such as system controller 4B, reference
should be made to U.S. Pat. No. 7,381,206 to Cucin,
incorporated herein by reference.

The flow chart of FIG. 2G describes the operation of the
infusion pump 4F in cooperation with irrigating electro-
cauterizing visceral fat aspiration mnstrument illustrated 1n
FIGS. 2A through 2E. The cautery control program written
set forth 1n FIG. 2H describes when to open and close the
cautery relay switch employed within the electro-cautery RF
power signal generation module of the system controller.
Such control operations are carried out by the DSP 1n the
system controller. A control program 1s also provided within
the DSP for activating the illumination source when the
twin-cannula assembly i1s being driven by its integrated
pneumatic motor.

During system operation, the mner cannula base portion
20 reciprocates within the cylindrical gmide tube 21, while
the aspiration/vacuum tubing 9A connected to the barb
connector 16 on the stationary tubing connector, remains
stationary and thereby preventing jerking action on the
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surgeon’s hands and reducing image jitter and blurring
during video capture and display operations during surgery.
Also, the miusion pump 4F delivers controlled amounts of
fluid through the 1rrigation channel 32 and out the irrigation
port 33, over short periods of time, in synchronization with
either the forward or return stroke of the mner cannula 5B
within the outer cannula SA. Such irnigation facilitates fluid
flows out of the 1rrigation aperture 33 and proximate to the
clongated aperture 8, while visceral fat 1s being electro-
cauterized by electrodes 32A, 32B and aspirated through the
reciprocating aspiration aperture 9 of the hand-supportable
visceral fat aspiration instrument. At the same time, the fiber
optic supply port 35 and fiber delivery channel 36 illumi-
nates tissue within the field of aspiration, while a high
resolution digital imager 2A with a field of view (FOV) on
the distal portion of the twin-cannula assembly captures high
contrast images of the white (reflective) and black (absorp-
tive) colored PFA-coatings on the outer and mnner cannulas
5A and 3B respectively, to assist the surgeon 1n practicing
the method of the present invention.

FIG. 2C describes the primary control operations per-
formed by system controller 4B during fluid 1rrigation
delivery operations using the surgical system of FIG. 1.
Specifically, as indicated at Step A 1n FIG. 2C, the inner
cannula 5B 1s driven to reciprocate within the outer cannula
5A while the hand-supportable visceral fat aspiration instru-
ment 1s being used during a laparoscopically-guided mes-
enteric visceral fat aspiration operation on an obese patient,
wherein visceral fatty tissue 1s aspirated through 1ts moving
aspiration aperture. As indicated at Step B, when the 1nner
cannula 1s displaced at 1ts maximal stroke position within the
outer cannula, 1rrigation fluid 1s automatically pulsed
through the wrrigation channel/lumen integrated within the
outer cannula, so that irrigation flud 1s expressed out of the
irrigation aperture, proximate to the outer aspiration aper-
ture, and into the region where visceral tissue 1s being
aspirated within the mesentery of the patient. As indicated at
Step C, the automatic pulsing of 1rrigation fluid through the
irrigation aperture 1s ceased when the mner aperture moves
away from its maximal stroke position and towards its
minimal stroke position. As mdicated at Step D, the opera-
tions of Steps B and C are repeated while driving the inner
cannula to reciprocate within the outer cannula. The control
routine of FIG. 2F will be realized using computer program-
ming techniques well known 1n the art.

Specification of the Second Illustrative
Embodiment of the Twin-Cannula Multi-Function
Co-Axially Driven Visceral Fat Aspiration
Instrument of the Present Invention

In FIG. 3, the second illustrative embodiment of the
multi-function twin-cannula visceral fat aspiration instru-
ment 4A' 1s shown for use in the system 1 of FIG. 1. As
shown, this visceral fat aspiration instrument 4 A’ comprises:
a hand-supportable housing 15 with a stationary tubing
connector provided at the rear of the housing and receiving
a length of flexible tubing 9 connected to vacuum source 4E
and connecting to the cylindrical cannula base portion guide
tube 50, and (11) the twin tumescent-type cannula assembly
5 employed 1n the first 1llustrative embodiment 4A (FIGS.
2D1 through 2E5) having an inner cannula 5B coupled to an
clectrically-powered cannula drive mechanism disposed
within the hand-supportable housing and powered by a
source of electrical power, while 1ts stationary outer cannula
5B 1s releasably connected to the front portion of the hand
supportable housing; (1) a system controller 4B' for con-
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trolling the electro-cautery, 1rrigation and 1llumination func-
tions supported by the fat aspiration instrument 4A' of the
present mvention.

FIGS. 3D1 through 3D8 show how the components of the
visceral fat aspiration imnstrument of the present invention are
assembled, 1n a step-wise manner.

As shown 1 FIG. 3E, the hand-supportable visceral fat
aspiration instrument 4A' comprises: a cylindrical guide
tube 1 mounted within the hand-supportable housing 2, and
the (disposable) inner cannula base portion 30 carries a
permanent magnetic ring 58 between a set of fluid seals 56
and 7 that slidably support the cannula base portion 60
within the cylindrical guide tube 50. The inner cannula 5B
1s coupled to the cannula base portion 60 by way of a mated
luer-lock coupling 25, 25" and the lumen extending within
the cannula and its mnner cannula base portion 60 1s 1n fluid
communication with the stationary tubing connector 16, by
way ol the mterior volume of the cylindrical guide tube 50
between the cannula base portion 60 and the stationary
tubing connector 16. The stationary tubing connector 16
(having a barbed tubing connector portion) 1s adapted to
unscrew from the rear portion of the hand-supportable
housing so that housing back plate 59 can be removed so that
the cylindrical guide tube 50 (i.e. the wound bobbin) can be
slid into the hand-supportable housing 15. The top and
bottom of the hollow cylindrical ring magnet 58 produce
opposing magnetic poles, and magnet 38 1s secured onto the
inner cannula base portion 60 and against flange 54 by way
of nut 55 which screws onto a set of threads form on other
surface of the cannula base portion 60. In the illustrative
embodiment, the flmd seals 56, 57 are realized as a pair of
thin-walled, collapsible (1.e. invertible) bell-shaped silicone
sealing washers which act as front and rear diaphragms
allowing motion of the cannula base portion within the
cylindrical guide tube. By setting mid-point geometry, one
washer can eflect a return stroke without need of coil
polarity reversal, simply pulsing suflicing. Mounted about
outer surface of the cylindrical guide tube, front and rear coil
windings 61 and 62 are formed, respectively, and electrically
connected to the connector plug 64 formed on the rear end
of the hand-supportable housing.

FIG. 3D2 clearly reveals the components of the instru-
ment 4A' as comprising: cylindrical guide tube 50 with
flanges for containing electromagnetic coil windings (61,
62); hand-supportable housing 15; housing back plate 59;
stationary tubing connector 16 with a vacuum tubing barb;
flange 54 on inner cannula base portion 60; magnet fastening
nut 55; front washer 56; back washer 57; ring magnet 58;
inner cannula 5B provided with a luer lock fastener 25; front
chamber screw cap 10; back electromagnetic coil 61; front
clectromagnetic coil 62; disposable inner cannula base por-
tion 60 provided with as luer lock fastener 235'; and contact/
connector plug 59 (e.g. Binder 719).

FIGS. 3D1 through 3D8 show how these components are
assembled 1n step order fashion, in a front-loading manner,
and the twin-cannula assembly 3 1s simply connected to the
(disposable) inner cannula base portion 60, using luer lock
coupling mechanisms 25, 25" well known 1n the art, to
completely assemble the mnstrument and prepare 1t for use 1n
surgery.

Taken together, FIGS. 3F1 through 3F4 shows how the
first and second electromagnetic coils 61, 62 are wound
about the cylindrical guide tube 50, and then how wiring of
these coils are electrically connected to the electrical con-
nector mounted on the housing back plate 39, employed in
the first 1llustrative embodiment shown in FIGS. 2A through
S5E. FIG. 3F5 shows a schematic diagram depicting how the
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two coil 61 and 62 are driven by a push-pull type of circuit,
for the purpose of enabling the inner cannula drive mecha-

nism employed 1n the hand-supportable fat aspiration instru-
ment 4A" illustrated 1n FIG. 3A.

Third Illustrative Embodiment of the Visceral Fat
Aspiration Instrument System of the Present
Invention

In FIG. 3G1, an alternative embodiment of the hand-
supportable fat aspiration instrument of FIG. 3A, depicted as
4A" 1s shown, comprising: a cylindrical (inner cannula base
portion) guide tube 50" adapted to support three electro-
magnetic coils, rather than two coils used i1n the first
illustrative embodiment 4A', for the purpose of implement-
ing the inner cannula drive mechanism employed 1n the fat
aspiration mstrument. FIG. 3G2 shows a schematic diagram
for this three coil push-pull type of circuit, driven by a
1-30HS AC electrical signal, for enabling the 1inner cannula
drive mechanism employed in the alternative embodiment of
the hand-supportable fat aspiration istrument 4A" 1n FIG.
6A. In all other respects, the fat aspiration instrument of the
third 1illustrative embodiment 4A" 1s like the fat aspiration
instrument 4A’.

Specification of the In-Line Visceral Fat Sampling
Device of the Present Invention

Referring to FIGS. 4 through 412, the 1n-line fat sampling
device 14 of the present invention will now be described.

As shown 1 FIGS. 4C through 4E, the in-line fat sam-
pling device 14 comprises: a optically-transparent collection
chamber 70 having closed end 71 with a central aperture 72,
and an open end 72 with hollow inner chamber/space
disposed between the closed end 71 and the open end 73; a
removable lid 74 for threaded connection to the open end of
the collection chamber, and having a central flow channel 75
terminated in a first barbed connector 76 for connecting the
device to vacuum source 4E by way of a section of flexible
vacuum tubing 9B; a stationary suction plate 77 having six
hollow projections 78A through 78H for supporting the open
ends of six sample syringes 80A through 80H, each having
perforations 81 in the walls thereof (to allow fluid to flow
therethrough while 1n the collection chamber) and being
keyed for registration with the collection chamber (to pre-
vent rotation); a rotatable selector 82 (shown in FIG. 4F1)
for rotational engagement with the suction plate 77 and
having a hollow central post section 82 A that passes through
central aperture 72 and establishes fluid communication with
a passage/conduit 82B that extends from center of the to
periphery to control the flow of aspirated fat sample from the
instrument 4A, 4A', 4A" through the first section of tubing
9A, through the selector 82 and into the selected syringe/
projection 80 combination; a turning knob 84 mounted on
and engaging with the hollow selector post 82A and
enabling the turning of the rotatable selector 82 relative to
the stationary suction plate 77 to select the syringe/projec-
tion combination into which an aspirated fat sample should
flow for collection and indexing purposes during surgery; a
spring 835 mounted between the turning knob 84 and hollow
selector post 82A to push up the turming knob and keeping
the selector 82 at the bottom of the collection chamber; and
a second barbed connector 86 connected by threads to the
hollow selector post 82A allowing the fat sampling device
14 to be connected to the fat aspiration instrument 4A, 4A’
by way of a second section of flexible vacuum tubing 9B.
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Surgeon 1nstalls the fat sampling device 14 inline between
the fat aspiration instrument 4A, 4A' and the vacuum source
4E as shown m FIG. 4A. The collection chamber 70 is
labeled for orientation, indicating the side to patient and the
side to vacuum source. The turning knob 84 has an arrow on
it. The suction plate 77 has numbers 1-6 for each of the
stoppered perforated syringe barrels 80A-80H connected to
it. The surgeon then pushes down on turming knob 84 against
the biasing force of spring 85 and that pushes the selector
slightly forward so the knob can be turned to select which
syringe to collect to, until 1t 1s full, counting from 1 to six.
The selector 82 has a detente dome extrusion which fits into
the corresponding dimple below the selected syringe. The
spring 85 maintains the selector 82 1n 1ts selected position.
As shown 1n FIGS. 4E and 4F1, suction plate 77 has two
flanges 87A and 87B which snap over the selector 82, and
grip a groove that runs around it to secure 1t in place relative
to the selector 82.

When practicing the method of treatment according to the
present invention, the surgeon 1nitially performs sampling of
visceral fat 1n the SB mesentery of the small bowel, starting,
at the duodenum, the beginning, middle and distal jejunum
and the ileum before returning to the proximal jejunum to
begin the first defatting treatment, with the circulating nurse
noting 1nto which syringe the aspirated fat from each area 1s
being collected. When all syringes are full of fat, unit 1s
disconnected and vacuum source 1s connected directly to the
hand piece. The fat sampling device may be replaced with
another one for sampling at shorter distances 11 desired.

As shown i FIG. 4F2, during fat aspiration operation
using the system of the present invention, an aspirated fat
sample flows from the abdominal region of the patient,
through the fat aspiration instrument of the present inven-
tion, through tubing 9A and the hollow selector post 82A,
through passageway/flow director 82B, mto the selected
collection syringe 80A-80H supported on the stationary
suction plate 77 and capped with cap portion 80A-80H,
respectively. Fat cells are collected within the selected
syringe while excess fluid 1s expressed through holes 1n the
selected syringe, and passed out through the barded connec-
tor 76 towards to vacuum source 4E.

FIG. 4G shows a process of removing collected visceral
fat samples contained 1n syringes 1n the in-line fat sampling
device of the present invention. This involves removing the
lid portion 74, and withdrawing the syringes supported on
the suction plate assembly 77. Then as shown in FIGS. 4H
and 41, a capped fat containing syringe 80A 1s removed from
the suction plate 77 and snapped into an syringe hole
occluder 90 and rotated to as to occlude the holes/perfora-
tions 81 formed 1n the walls of the syringe, as shown in FIG.
4A1. Then a plunger 91 1s inserted into the syringe, and the
indexed fat sample 1s expressed out for testing and analysis
purposes, typically in one or more of the laboratory methods
described below.

In general, the kind of tests/measurements to be per-
formed on a visceral fat sample will depend on the condition
being treated. However, 1t would be helpiul to measure
concentrations of a particular aspirated fat region, using the
following laboratory methods: measure resistin levels using
the Resistin human ELISA kit (VinciBiochem, Vinci-FI,
Italy]; determine adiponectin levels using a radioimmuno-
assay method [Linco Research, St. Charles, MO, USA; and
quantily TNF-a, interleukin-6 (IL-6), and IL-10 using an
enzyme-linked immunoassay (ELISA) method [BioSource
Cytoscreen, ELISA UltraSensitive Kits, Camarillo, USA].

Subsequent serial defattings will target the region show-
ing the highest (measured) levels of leptin, and resistin,
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TNF-alpha, and Interleukin 6 (IL-6) and lowest levels of
adipopectin. IL-6 1s an inflammatory markers associated
with increased risk of coronary artery disease and insulin
resistance.

The Science Underlying the Methods of Treatment
According to the Present Invention

The science underlying the visceral fat aspiration based
methods of the present invention 1s represented in the
schematic 1llustrations set forth in FIGS. SA through 5D.

FIG. 5A illustrates the increased negative feedback etlect
(1.e. decrease 1n fat burn) which an increase 1n hypertropic
visceral fat cells have upon the basal metabolic rate (BMR)
within a human being’s metabolism, by the increased secre-
tion of Leptin, Resistin and TNF-o—1.e. prior to treatment
according to the principles of the present invention.

FIG. 5B illustrates a decreased secretion of Cytokines (1.e.
Adipopectin) 1n response to an increase in hypertropic
visceral fat cells, favoring a decrease in sensitivity of
peripheral tissues to insulin and thus a decrease 1 glucose
utilization thereby—i.e. prior to treatment according to the
principles of the present invention.

FIG. 5C illustrates a process caused by reducing the
number of hypertropic fat cells and their harmiul secretions
(1.e. Leptin, Resistin and TNF-a.) by the method of treatment

according to the present invention, and the favorable impact
on the patient’s metabolism by increasing fat burn and the
basal metabolic rate (BMR).

FIG. 5D 1illustrates a process of increased circulation of
secretion of Cytokines (1.e. Adipopectin) 1n response to a
decrease 1n hypertropic visceral fat cells by practicing the
method of treatment according to the present mvention, and
the favorable increase 1n sensitivity of peripheral tissues to
insulin and thus an 1ncrease in glucose utilization thereby.

In FIG. 10, a cross-sectional view of the patient’s abdomi-
nal region 1s provided during a later phase of the mesenteric
visceral fat aspiration procedure of the present invention,
showing the aspiration and electro-cauterization of visceral
fatty tissue in the mesentery, using the laparoscopically-
guided 1wrrigating bipolar electro-cauterizing twin-cannula
visceral fat aspiration nstrumentation of the present inven-
tion.

FIG. 11 shows areas where visceral fat 1s to be removed
in the middle %5 of the mesentery—i.e. avoiding the major
vessels at the root of the mesentery near the aorta and
avoilding the smaller direct supply vessels (vasa rect1) near
the bowel 1itself 1.e. where most the fat 1s anyway—in the
fan-folded condensation of mesentery thickened with vis-
ceral fat.

Method of Treating Obesity According to the
Principles of the Present Invention

FIGS. 6A and 6B illustrate the primary steps carried out
when practicing the method of treating morbid obesity by
mesenteric visceral fat aspiration according to the 1illustra-
tive embodiment of the present invention, comprising the
steps: diagnosis, exploration, partial omentectomy, small
bowel mesenteric visceral fat aspiration, large bowel mes-
enteric visceral fat aspiration, followed by subcutaneous
visceral Tat aspiration, abdominal and dermatolipectomies as
indicated. Preferably, the fat aspiration operations indicated
above are carried out using the apparatus described 1n FIGS.
1 through 412, although it 1s understood that other techniques
and apparatus can be used.
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As indicated 1n Step A 1n FIG. 6 A, the surgeon diagnoses
a patient with metabolic syndrome and/or obesity (morbid
obesity) using the waist-to-hip ratio (WHR) and by physical
measurements and lab tests. Morbid Obesity 1s defined as
being 100 lbs over the i1deal body weight or having a Body
Mass Index (BMI) greater than or equal to 40.

As indicated 1n Step B in FIG. 6 A, the surgeon performs
a brief abdominal exploration or 1nspection 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 1indicated 1n Step C 1n FIG. 6A, the surgeon performs
a partial omentectomy by removing the redundant omental
apronm.

As indicated i Step D in FIG. 6A, when performed as an
open direct-viewing procedure, the omentum 1s retracted
and the jejunum 1s exposed. Either by the hands of an
assistant 1 an open procedure or with aid of atraumatic
laparoscopic graspers [Endo Babcock or Dolphin Nose
Grasper], the proximal jejunum 1s 1solated and placed under
gentle tension. One atraumatic grasper 1s mnserted 1n the right
upper quadrant for retraction of the jejunum towards the
liver, and a second atraumatic grasper 1s mserted 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 1s placed under tension and the mesentery exposed
and straightened.

As 1ndicated at Step D 1n FIG. 6A, when performed as a
laparoscopic procedure, a pneumoperitoneum 1s created 1n
the usual fashion and the trocars are 1nserted so the proce-
dure 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 1s removed 1n strips to
facilitate removal through laparoscopic portals. Care 1s
taken to obtain strict hemostasis and to preserve an apron of
protective omentum while it 1s substantially shortened and
defatted.

FIG. 9A depicts the bowel grasped between two clamps to
tent up the mesentery.

FIG. 9B depicts a cannula inserted into the tented mes-
entery to mfuse tumescent solution.

As indicated 1n Step E 1 FIG. 6A, a retractor 1s 1nserted
through the night lower quadrant and placed posteriorly
beneath the tented mesentery. An incision 1s made anteriorly
in the mesentery, approximately %43 of the distance between
its base and the bowel. The surgeon then inserts the power-
assisted twin cannula assembly 5 1nto the region, and applies
30-40 cm Hg of vacuum to the mner cannula, and conser-
vatively aspirates mesenteric fat. FIG. 9C depicts 1nsertion
of the twin cannula device 5 1nto the previously tumesced
and tented mesentery.

When using the laparoscopically-guided twin-cannula
visceral fat aspiration mstrument system shown i FIGS. 1
and 2, there 1s much less risk of vascular disruption or
visceral injury than when using single cannula mstrument,
because the twin-cannula instrument of the present invention
protects the adventitia of the arboreal blood vessels from
injury, and allows treatment of larger areas more rapidly and
cllectively.

As indicated 1n Step F 1n FIG. 6 A, the surgeon optionally,
applies bipolar electro-cautery, with or without synchro-
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nized tumescence. By including a separate fluidic channel in
the outer cannula, extending from its base to 1its tip, 1t 1s
possible to synchronize a pulsed infusion of tumescent
solutions or 1rrigation (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 1n the tip of the
twin cannula assembly with the advancement of the inner
cannula, to facilitate fat aspiration with a sump ellect.
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 eflect of a reciprocating
cannula and the need for tumescent solution for hemostasis,
twin cannula visceral fat aspiration allows the minimally
invasive removal of soft tissue 1n any location, including the
intestinal mesentery by either open or laparoscopic
approaches. Unlike single cannula visceral fat aspiration
cannulas, the tube-within-a-tube construction of the twin
cannula assembly 5 1s particularly suited to a laparoscopic
approach as all viscera are spared disruption from the
moving member except the limited area of fat being aspi-
rated 1n the mesentery adjacent to the outer cannula slot. The
relatively stationary outer cannula reduces friction caused by
the continually reciprocating inner cannula and the laparos-
copy portal. Placement of the outer cannula 5A 1s positional,
rather than actively reciprocating, to avulse particles of fat.

Twin cannula mesenteric visceral fat aspiration according
to the principles of the present invention described above,
thus allows direct correction of abdominal obesity, and 1n a
less mvasive and dramatically immediate fashion without
the untoward nutritional consequences, hepatic, or renal
complications of gastric bypass or banding procedures.

The use of twin cannula visceral fat aspiration, with or
without bipolar cautery hemostasis and with or without a
synchronized pulsed infusion of tumescent or irrigation
solution through the cannula, offers a controlled, rapid, and
sater 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
anesthetic, which are synchronized with the advancement of
the 1inner cannula within the outer cannula.

Since the irrigation solution 1s 1mmediately aspirated
through the aspiration aperture 55 of the twin (twin) cannula
assembly 5 of FIGS. 2A and 3A, the systemic eflects of
vasopressor and local anesthetics during twin cannula syn-
chronized tumescence (TCST) would be more limited than
an alternative means, such as infusion of a similarly dilute
epinephrine and xylocaine in lactated Ringer’s solution with
a Tenckofl catheter via peritoneal lavage.

Epidural or general anesthesia could replace or augment
synchronized infusion or peritoneal lavage. Although TCST
1s 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 1n the employed solutions from zero to thera-
peutic, as the situation dictates.

As mdicated in Step G 1n FI1G. 6B, the surgeon cautiously
defats the mesentery, leaving skip areas of untreated mes-
entery every 6-8" of bowel length to minimize chances of
vascular compromise. This step can be achieved by applying
a vacuum of 30-40 cm Hg, and defatting the mesentery by
initiating mechanical reciprocation of the mner cannula 5B
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within the outer cannula SA of the transiently stationary twin
cannula assembly 5. Care 1s taken to retain some fat and

avoild creating defects that might allow intestine to herniate
through, and any perforations in the mesentery are closed to
climinate this hazard. The area of treatment 1s mspected for
hemostasis and any defects 1n the mesentery repaired. The
jejunum between clamps 1s ispected for good vascular
supply.

As indicated i Step H IN FIG. 6B, during a single session
or during smaller, serial sessions, the surgeon defats the
mesentery from jejunum to distal i1leum, 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
1s tented and the procedure repeated until the terminal 1leum
1s reached and left untreated. Any difliculties with hemos-
tasis or questionable vascular viability of the bowel indicate
the necessity of a resection and possible conversion to an
open procedure.

As mdicated 1 Step I 1in FIG. 6B, the surgeon repeats the
procedure on the large bowel and/or the small bowel for
greatest ellect. 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 1t descends into the pelvis, and the
mesentery to any areas of large bowel which appear grossly
involved with diverticulitis.

As indicated 1 Step J 1 FIG. 6B, the surgeon performs
subsequent subcutaneous serial, visceral fat aspiration,
abdominal lipectomy, dermatolipectomies, and ventral
herniorrhaphies, as indicated for both functional and cos-
metic indications. Large volume subcutaneous visceral fat
aspiration, panniculectomy, abdominoplasty, repair of any
ventral hernias or diastasis recti could be carried out 1n 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 1 Step K in FIG. 6B, 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.

Method of Treating WHR and Metabolic Syndrome

According to the Principles of the Present
Invention

FIGS. 7A and 7B illustrates the primary steps carried out
during the illustrative embodiment of the method of treating
WHR and metabolic syndrome by mesenteric visceral fat
aspiration according to the present invention, comprising
diagnosis, exploration, partial omentectomy, small bowel
mesenteric visceral fat aspiration, large bowel mesenteric
visceral fat aspiration, followed by subcutaneous visceral fat
aspiration, abdominal and dermatolipectomies as indicated.

As indicated 1n Step A 1n FIG. 7B, the surgeon diagnoses
a patient with metabolic syndrome and/or obesity, using the
waist-to-hip ratio (WHR), by physical measurements and
lab tests. Metabolic Syndrome will be diagnosed upon the
presence of any Three Risk Factors: Abdominal obesity;

Tniglycerides; HDL cholesterol; Blood Pressure; and FBS.
Defining levels for males and females are as follows:

Female>88 cm (>35")
Men: >102 cm. (>40")
=150 ml/dl

Men<40 mg/dl
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Women<50 mg/dl

>130/=85 mm Hg

=110 mg/dl

As mdicated 1n Step B 1n FIG. 7A, the surgeon performs
a brief abdominal exploration or mspection 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 mdicated 1n Step C 1n FIG. 7A, the surgeon performs
a partial omentectomy by removing the redundant omental
apron.

As indicated 1n Step D 1n FIG. 7A, when performed as an
open direct-viewing procedure, the omentum 1s retracted
and the jejunum 1s exposed. Either by the hands of an
assistant 1 an open procedure or with aid of atraumatic
laparoscopic graspers [Endo Babcock or Dolphin Nose
Grasper], the proximal jejunum 1s 1solated and placed under
gentle tension. One atraumatic grasper 1s mnserted 1n the right
upper quadrant for retraction of the jejunum towards the
liver, and a second atraumatic grasper 1s mserted 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 1s placed under tension and the mesentery exposed
and straightened.

As indicated at Step D in FIG. 7A, when performed as a
laparoscopic procedure, a pneumoperitoneum 1s created 1n
the usual fashion and the trocars are 1nserted so the proce-
dure 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 1s removed 1n strips to
facilitate removal through laparoscopic portals. Care 1is
taken to obtain strict hemostasis and to preserve an apron of
protective omentum while 1t 1s substantially shortened and
defatted.

FIG. 9A depicts the bowel grasped between two clamps to
tent up the mesentery.

FIG. 9B depicts a cannula inserted into the tented mes-
entery to infuse tumescent solution.

As indicated 1n Step E 1n FIG. 7A, a retractor 1s inserted
through the right lower quadrant and placed posteriorly
beneath the tented mesentery. An incision 1s made anteriorly
in the mesentery, approximately 24 of the distance between
its base and the bowel. The surgeon then inserts either a
single cannula through the right lower quadrant and 1nto an
anterior 1cision in the jejunal mesentery, and reciprocates i1t
manually, or preferably inserts the power-assisted twin can-
nula assembly 5 1nto the region, and applies 30-40 cm Hg of
vacuum to the inner cannula, and conservatively aspirates
mesenteric fat. FIG. 9C depicts insertion of the twin cannula
device 5 into the previously tumesced and tented mesentery.

When using a laparoscopically-guided electro-cauterizing,
twin-cannula visceral fat aspiration instrument system
shown in FIG. 1, there 1s much less risk of wvascular
disruption or visceral injury than when using single cannula
istrument, because the twin cannula istrument protects the
adventitia of the arboreal blood vessels from injury, and
allows treatment of larger areas more rapidly and effectively.

As mdicated i Step F 1n FIG. 7A, 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 1ts base to its tip, 1t
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1s possible to synchronize a pulsed infusion of tumescent
solutions or 1rrigation (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 1n the tip of the
twin cannula assembly with the advancement of the inner
cannula, to facilitate fat aspiration with a sump ellect.
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 eflect of a reciprocating,
cannula and the need for tumescent solution for hemostasis,
twin cannula visceral fat aspiration allows the minimally
invasive removal of soft tissue 1n any location, including the
intestinal mesentery by either open or laparoscopic
approaches. Unlike single cannula visceral fat aspiration
cannulas, the tube-within-a-tube construction of the twin
cannula assembly 5 1s particularly suited to a laparoscopic
approach as all viscera are spared disruption from the
moving member except the limited area of fat being aspi-
rated in the mesentery adjacent to the outer cannula slot. The
relatively stationary outer cannula reduces Iriction caused by
the continually reciprocating inner cannula and the laparos-
copy portal. Placement of the outer cannula 5A 1s positional,
rather than actively reciprocating, to avulse particles of fat.

Twin cannula mesenteric visceral fat aspiration (TCML)
according to the principles of the present invention
described above, thus allows direct correction of abdominal
obesity, and 1n a less mvasive and dramatically immediate
fashion without the untoward nutritional consequences,
hepatic, or renal complications of gastric bypass or banding
procedures.

The use of twin cannula visceral fat aspiration, with or
without bipolar cautery hemostasis and with or without a
synchronized pulsed infusion of tumescent or irrigation
solution through the cannula, offers a controlled, rapid, and
sater 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
ol epinephrine could be added to small pulses of lactated
Ringer’s solution, with or without small quantities of local

N

anesthetic, which are synchronized with the advancement of

the 1nner cannula within the outer cannula.
Since the iwrrigation solution 1s 1immediately aspirated
through the aspiration aperture 55 of the twin (twin) cannula

assembly 5 of FIG. 2A or 3A, the systemic eflects of

vasopressor and local anesthetics during twin cannula syn-
chronized tumescence (TCST) would be more limited than
an alternative means, such as infusion of a similarly dilute
epinephrine and xylocaine in lactated Ringer’s solution with
a Tenckofl catheter via peritoneal lavage.

Epidural or general anesthesia could replace or augment
synchronized infusion or peritoneal lavage. Although TCST
1s 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 1n the employed solutions from zero to thera-
peutic, as the situation dictates.

As indicated 1n Step G 1n FIG. 7B, the surgeon cautiously
defats the mesentery, leaving skip areas of untreated mes-

entery every 6-8" of bowel length to minimize chances of

vascular compromise. This step can be achieved by applying
a vacuum of 30-40 cm Hg, and defatting the mesentery by
initiating mechanical reciprocation of the mner cannula 5B
within the outer cannula SA of the transiently stationary twin
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cannula assembly 5. Care 1s taken to retain some fat and
avoid creating defects that might allow intestine to herniate

through, and any perforations in the mesentery are closed to
climinate this hazard. The area of treatment 1s mspected for
hemostasis and any defects 1n the mesentery repaired. The
jejunum between clamps 1s mspected for good vascular
supply.

As indicated 1n Step H IN FIG. 7B, during a single session
or during smaller, serial sessions, the surgeon defats the
mesentery from jejunum to distal 1leum, avoiding terminal
ileum. Then, as with the open approach, a small area 1is
skipped much like a radiating spokes on a wheel to assure
continuity of blood supply, and the next 8" area of jejunum
1s tented and the procedure repeated until the terminal 1leum
1s reached and leit untreated. Any difliculties 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 1n Step I 1n FIG. 7B, the surgeon repeats the
procedure on the large bowel and/or the small bowel for
greatest eflect. 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 1t 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. 7B, the surgeon performs
subsequent subcutanecous serial, visceral fat aspiration,
abdominal lipectomy, dermatolipectomies, and ventral
herniorrhaphies, as indicated for both functional and cos-
metic 1indications. Large volume subcutaneous visceral fat
aspiration, panniculectomy, abdominoplasty, repair of any
ventral hermas or diastasis recti could be carried out 1n 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 1ndicated 1n Step K 1 FIG. 7B, 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.

Method of Treating Type II Diabetes According to
the Principles of the Present Invention

FIGS. 8A and 8B illustrate the primary steps carried out
during the method of treating type 11 diabetes by mesenteric
visceral fat aspiration according to the illustrative embodi-
ment of the present invention, comprising the steps of:
diagnosis, exploration, partial omentectomy, small bowel
mesenteric visceral fat aspiration, large bowel mesenteric
visceral fat aspiration, followed by subcutaneous visceral fat
aspiration, abdominal and dermatolipectomies as indicated.

As indicated in Step A 1n FIG. 8A, the surgeon diagnoses
a patient with type II diabetes by physical measurements and
lab tests. Typically, this diagnosis 1s made using Fasting
Blood Sugar, Glucose Tolerance or Insulin resistance (hyper
isulinemic glucose clamp test, considered to be the gold
standard technique for quantification of insulin sensitivity.
[Halaas J L, Gajiwala K S, Mafle1 M, Cohen S L, et al.:
Weight-reducing effects of the plasma protein encoded by
the obese gene. Science 269:543, 1995]. This test 1s based on
infusing a known dose of insulin (1 mU/kg/min) and glucose
(20% solution) at a constant speed to achieve a stable plasma
concentration of insulin. The plasma glucose level 1s con-
tinually determined using a bedside glucose analyzer, and
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the exogenous glucose infusion rate 1s adjusted continually
to prevent hypoglycemia. Once the steady state 1s reached,
the amount of infused glucose 1s the same as that used by the
peripheral tissue. Therefore, msulin sensitivity can be cal-
culated as the glucose infusion rate (mg/kg/min) over the
last 60 min. A diagnosis of diabetes will be made 11 you have
a Tasting blood sugar level of 126 milligrams per deciliter or
higher on two separate days.

Diabetes also may be diagnosed based on a random high
glucose level of ° 200 mg/dl and symptoms of the disease.
The most common glucose tolerance test 1s the oral glucose
tolerance test (OGTT). The patient cannot eat or drink
anything after midnight before the test. For the test, the
patient will be asked to drink a liquid containing a certain
amount of glucose. The patient’s blood will be taken before
s/he does this, and again every 30 to 60 minutes after s/he
drinks the solution. The test takes up to 3 hours.

Normal blood values for a 75-gram oral glucose tolerance
test used to check for type 2 diabetes:

Fasting: 60 to 100 mg/dL

1 hour: less than 200 mg/dL

2 hours: less than 140 mg/dL. Between 140-200 mg/dL 1s

considered impaired glucose tolerance or pre-diabetes.
This group 1s at increased risk for developing diabetes.
Greater than 200 mg/dL 1s diagnostic of diabetes mel-
litus

As 1indicated 1n Step B 1n FIG. 8A, the surgeon performs
a briel 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 1n Step C in FIG. 8A, the surgeon performs
a partial omentectomy by removing the redundant omental
apronm.

As indicated i Step D in FIG. 8A, when performed as an
open direct-viewing procedure, the omentum 1s retracted
and the jejunum 1s exposed. Either by the hands of an
assistant 1 an open procedure or with aid of atraumatic
laparoscopic graspers [Endo Babcock or Dolphin Nose
Grasper], the proximal jejunum 1s 1solated and placed under
gentle tension. One atraumatic grasper 1s mnserted 1n the right
upper quadrant for retraction of the jejunum towards the
liver, and a second atraumatic grasper 1s mserted 1n 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 1s placed under tension and the mesentery exposed
and straightened.

As 1ndicated at Step D 1n FIG. 8A, when performed as a
laparoscopic procedure, a pneumoperitoneum 1s created 1n
the usual fashion and the torchers 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 1s removed 1n
strips to facilitate removal through laparoscopic portals.
Care 1s taken to obtain strict hemostasis and to preserve an
apron of protective omentum while 1t 1s substantially short-
ened and defatted.

FI1G. 9A depicts the bowel grasped between two clamps to
tent up the mesentery.

FIG. 9B depicts a cannula inserted into the tented mes-
entery to mfuse tumescent solution.
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As indicated 1n Step E 1n FIG. 8A, a retractor 1s inserted
through the right lower quadrant and placed posteriorly
beneath the tented mesentery. An incision 1s made anteriorly
in the mesentery, approximately 24 of the distance between
its base and the bowel. The surgeon then inserts either a
single cannula through the right lower quadrant and 1nto an
anterior icision in the jejunal mesentery, and reciprocates 1t
manually, or preferably inserts the power-assisted twin can-
nula assembly 5 1nto the region, and applies 30-40 cm Hg of
vacuum to the inner cannula, and conservatively aspirates
mesenteric fat. FIG. 9C depicts insertion of the twin cannula
device 5 1nto the previously tumesced and tented mesentery.

When using a laparoscopically-guided electro-cauterizing,
twin-cannula visceral fat aspiration instrument system
shown 1n FIGS. 1A, there 1s much less risk of vascular
disruption or visceral injury than when using single cannula
instrument, because the twin cannula istrument protects the
adventitia of the arboreal blood vessels from injury, and
allows treatment of larger areas more rapidly and effectively.

As indicated 1n Step F 1n FIG. 8A, 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 1ts base to its tip, 1t
1s possible to synchronize a pulsed infusion of tumescent
solutions or 1rrigation (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 1n the tip of the
twin cannula assembly with the advancement of the inner
cannula, to facilitate fat aspiration with a sump ellect.
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 eflect of a reciprocating,
cannula and the need for tumescent solution for hemostasis,
twin cannula visceral fat aspiration allows the minimally
invasive removal of soit tissue 1n any location, including the
intestinal mesentery by either open or laparoscopic
approaches. Unlike single cannula visceral fat aspiration
cannulas, the tube-within-a-tube construction of the twin
cannula assembly 5 i1s particularly suited to a laparoscopic
approach as all viscera are spared disruption from the
moving member except the limited area of fat being aspi-
rated 1in the mesentery adjacent to the outer cannula slot. The
relatively stationary outer cannula reduces Iriction caused by
the continually reciprocating inner cannula and the laparos-
copy portal. Placement of the outer cannula SA 1s positional,
rather than actively reciprocating, to avulse particles of fat.

Twin cannula mesenteric visceral fat aspiration according
to the principles of the present invention described above,
thus allows direct correction of abdominal obesity, and 1n a
less mvasive and dramatically immediate fashion without
the untoward nutritional consequences, hepatic, or renal
complications of gastric bypass or banding procedures.

The use of twin cannula visceral fat aspiration, with or
without bipolar cautery hemostasis and with or without a
synchronized 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
anesthetic, which are synchronized with the advancement of
the 1nner cannula within the outer cannula.
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Since the irrigation solution 1s 1mmediately aspirated
through the aspiration aperture 55 of the twin (twin) cannula
assembly 5 of FIG. 2A or 3A, the systemic eflects of
vasopressor and local anesthetics during twin cannula syn-
chronized tumescence (TCST) would be more limited than
an alternative means, such as infusion of a similarly dilute
epinephrine and xylocaine in lactated Ringer’s solution with
a Tenckoll catheter via peritoneal lavage.

Epidural or general anesthesia could replace or augment
synchronized infusion or peritoneal lavage. Although TCST
1s 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 i the employed solutions from zero to thera-
peutic, as the situation dictates.

As indicated 1n Step G 1n FIG. 8B, the surgeon cautiously
defats the mesentery, leaving skip areas of untreated mes-
entery every 6-8" of bowel length to minimize chances of
vascular compromise. This step can be achieved by applying
a vacuum of 30-40 cm Hg, and defatting the mesentery by
mitiating mechanical reciprocation of the mner cannula 5B
within the outer cannula SA of the transiently stationary twin
cannula assembly 5. Care 1s taken to retain some fat and
avoid creating defects that might allow intestine to herniate
through, and any perforations in the mesentery are closed to
climinate this hazard. The area of treatment 1s mspected for
hemostasis and any defects 1n the mesentery repaired. The
jejunum between clamps 1s ispected for good vascular
supply.

As mdicated i Step H 1in FIG. 8B, during a single session
or during smaller, serial sessions, the surgeon defats the
mesentery from jejunum to distal 1leum, avoiding terminal
ileum. Then, as with the open approach, a small area 1is
skipped much like a radiating spokes on a wheel to assure
continuity of blood supply, and the next 8" area of jejunum
1s tented and the procedure repeated until the terminal 1leum
1s reached and left untreated. Any difliculties 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 1n Step I 1n FIG. 8B, the surgeon repeats the
procedure on the large bowel and/or the small bowel for
greatest eflect. 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 1 Step J 1n FIG. 8B, the surgeon performs
subsequent subcutaneous serial, visceral fat aspiration,
abdominal lipectomy, dermatolipectomies, and ventral
herniorrhaphies, as indicated for both functional and cos-
metic indications. Large volume subcutaneous visceral fat
aspiration, panniculectomy, abdominoplasty, repair of any
ventral hernias or diastasis recti could be carried out 1n 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 mdicated 1n Step K 1n FIG. 8B, the surgeon ascertains
the degree ol metabolic improvement that has been attained
by measuring blood pressure, lipid profile, adipocytokine
and inflammatory markers, fasting blood sugar, or insulin
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resistance via the hyperinsulimic glucose clamp test previ-
ously described, repeating testing at 2 mos/6 mos/9 mos/1
yr/1.5 yrs/2 yrs.

Alternative Embodiments Which Readily Come to
Mind

While the multi-function twin-cannula assembly
described above has been shown used with a twin cannula
assembly, 1t 1s understood that 1n alternate embodiments, the
inner cannula can be adapted to provide a similar fluid
infusion channel that terminates proximal to the luer fitting
and allows for fluid infusion. As indicated, in twin cannula
embodiments, 1infusion can be either synchronized. How-
ever, 1n single cannula embodiments, infusion can be unsyn-
chronized as there will be less advantage and practicality 1n
providing synchronization in a more rapidly reciprocating,
short stroke single cannula instrument design.

While a barb Christmas-tree type connector 1s shown on
the stationary tubing connector, of each hand-supportable
housing, 1t 1s understood that the stationary tubing connector
may also be realized as a snap-lock type connector for
establishing and maintaining a connection with the end
portion of flexible aspiration tubing.

Further, the powered fat aspiration instrument of the
present mvention can be designed so that its cylindrical
guide tube 1s made very simple, inexpensively and 1s dis-
posable so as to eliminate the need for a magnet which can
lose 1ts strength with autoclaving. The cannula base portion
can be made so as to use washers that are water thin, for only
one day of surgery. Such washers can function as dia-
phragms, staying in place and deforming to allow to-fro
motion of the cylindrical gmide tube within the cylindrical
guide tube. Also, these washers can have an umbrella-shape,
or have a thin cylindrical geometry.

Also, while not shown, any embodiment of the power-
assisted visceral fat aspiration istrument of the present
invention can be provided with various means along the
cannula assembly to eflect hemostasis during liposuction
procedures and the like using, for example, RF-based electro
cauterization, as taught in Applicant’s prior U.S. Pat. Nos.
6,872,199 and 7,381,206, incorporated herein by reference.

Several modifications to the illustrative embodiments
have been described above. It 1s understood, however, that
various other modifications to the 1llustrative embodiment of
the present mnvention will readily occur to persons with
ordinary skill 1n the art. All such modifications and varia-
tions are deemed to be within the scope and spirit of the
present mnvention as defined by the accompanying Claims to
Invention.

What 1s claimed 1s:

1. A method of sately removing visceral {at tissue deposits
from within a human patient suflering from metabolic
syndrome and having an abdominal region and a mesenteric
region within the body of the human patient, said method
comprising the steps of:

(a) creating laparoscopy portals through small incisions
formed 1n a human patient’s body, and infusing an inert
gas 1nto the abdominal region of the human patient to
cause abdominal distension;

(b) 1mnserting a laparoscope into the abdominal region of
the human patient so that a surgeon can capture video
images ol the abdominal region of the patient, and
display the captured video images within the view of
the surgeon;

(c) mserting a powered fat tissue aspiration instrument
into the mesenteric region of the human patient,
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wherein said powered fat tissue aspiration instrument
has an instrument housing and a cannula assembly
mounted with respect to said instrument housing; and

(d) using said laparoscope to capture video 1mages of the

mesenteric region of the human patient, and displaying
said video 1mages to provide laparoscopic guidance to
the surgeon while aspirating visceral fat tissue from the
mesenteric region of the human patient so as to sately
remove visceral fat tissue from the mesenteric region of
the human patient.

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

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

4. The method of claim 1, whereimn during step (a),
infusing said inert gas into the abdominal region of the
human patient comprises itfusing CO, gas into the abdomi-
nal region of the human patient.

5. The method of claim 1, wherein during step (c), said
powered fat tissue aspiration mstrument comprises a twin-
cannula tissue aspiration instrument having a twin cannula
assembly including an inner cannula reciprocating within an
outer cannula mounted stationary with respect to said instru-
ment housing.

6. The method of claim 5, which further comprises during
step (d), aspirating visceral fat tissue from the mesenteric
region of the patient, using said twin-cannula tissue aspira-
tion nstrument, while simultaneously infusing a tumescent
solution into the mesenteric region of said human patient,
through said twin cannula assembly, while synchronizing
said infusion of tumescent solution with the forward or
return stroke of the inner cannula within said outer cannula,
during operation of said twin-cannula aspiration instrument.

7. The method of claim 1, wherein step (d) further
comprises aspirating visceral fat tissue from the mesenteric
region of the patient, using said powered fat tissue aspiration
istrument, while (11) collecting the aspirated visceral fat
tissue 1n a tissue collection device during operation of said
tissue aspiration mstrument.

8. The method of claim 1, wherein during step (c), said
powered tissue aspiration instrument 1s driven by a pneu-
matic motor controlled a source of pressurized air.

9. The method of claim 1, wherein during step (c), said
powered fat tissue aspiration instrument 1s driven by an
clectromagnetic motor controlled a source of electrical
power.

10. The method of claim 1, wheremn said laparoscope
comprises (1) a video probe provided with an embedded 2D
high-resolution digital color 1mage sensor with a field of
view (FOV) for insertion into the abdominal region of the
patient during a visceral fat aspiration operation, (11) one or
more video monitors for displaying to surgeons and assis-
tants, real-time digital color video 1mages of said abdominal
region captured along the FOV of said video probe, and (111)
digital recording equipment for recording captured digital
video 1mages of said abdominal region during said visceral
fat aspiration operation.

11. The method of claim 1, wherein said powered fat
tissue aspiration instrument comprises a twin-cannula pow-
ered visceral fat aspiration subsystem having a powered
hand-supportable fat aspiration instrument having a housing
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and provided with a bipolar electro-cauterizing twin-cannula
assembly including (1) an outer cannula mounted stationary
with respect to said housing and having one or more outer
aspiration apertures, and (11) an inner cannula slidably dis-
posed within said outer cannula and having at least one inner
aspiration aperture that moves relative to said one or more
outer aspiration apertures during operation of said twin-
cannula powered visceral fat aspiration subsystem.

12. The method of claim 11, wherein said twin-cannula
powered visceral fat aspiration subsystem further comprises
a system controller connected to said powered hand-sup-
portable fat tissue aspiration mstrument by way of a flexible
cable, for supplying (1) pressurized air streams Ifrom a
pressurized gas source to drive the mner cannula of said
powered hand-supportable fat tissue aspiration instrument,
or (1) electrical power signals from an electrical power
source to drive said powered hand-supportable fat aspiration
instrument.

13. The method of claim 11, wherein RF-power signals
are generated by an RF signal generating module and
supplied to said bipolar electro-cauterizing twin-cannula
assembly.

14. The method of claim 11, which further comprises an
infusion pump controlled by said system controller, for
periodically or continuously pumping irrigation flud
through an 1rrigation tube and into an 1rrigation port pro-
vided on said outer cannula for infusing solution near and
within the distal tip portion of said outer cannula during
system operation.

15. The method of claim 14, wherein said infusion pump
supplies a pulsatile flow of 1rrigation fluid through the distal
tip portion of said outer cannula so that controlled amounts
of fluid are delivered to the inner cannula under short periods
of time to facilitate synchronization.

16. The method of claim 11, which further comprises a
multi-spectral illumination source with selectable spectrum
control, for delivering a spectrum of 1llumination along an
optical fiber, mounted to said outer cannula, to the distal tip
portion of said outer cannula and produce a field of 1llumi-
nation about said mner and outer aspiration apertures, that
spatially overlaps the field of aspiration about said inner and
outer aspiration apertures.

17. The method of claim 11, wherein said multi-spectral
illumination source generates a red, blue and/or yellow
illumination for delivery to the field of aspiration about said
inner and outer aspiration apertures, to illuminate tissue
about said mner and outer aspiration apertures and help a
surgeon visually distinguish arterial vessels, veins and fat,
and facilitate visualization of arterial blood vessels, portal
and systemic veins and fat, when viewing color digital video
images arterial blood vessels, portal and systemic veins and
fat being captured by said video probe and displayed by said
video monitors during said fat aspiration operation.

18. The method of claim 1, which further comprises: an
in-line fat sampling device installed in-line between a
vacuum source and said powered fat tissue aspiration instru-
ment, for collecting and indexing samples of visceral fat
while a surgeon samples the abdominal region of the patient,
for subsequent analysis and testing/measurement for com-
pounds indicative ol obesity, metabolic syndrome and/or
type II diabetes and selected from the group consisting of
Resistin, Angiotensin, Tumor Necrosis Factor (1 NF-alpha),
Interleukin-6, Adiponectin, and Leptin.
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