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Abstract

Although in the past two decades, laparoscopic surgery,
considered as a great revolution in the minimally inva-
sive surgery field, has undergone major development
worldwide, another dramatic surgical revolution has
quietly appeared in recent years. Ever since Kalloo’s
first report on transgastric peritoneoscopy in a porcine
model in 2004, interest in a new surgical procedure
named natural orifice transluminal endoscopic surgery
(NOTES) has blossomed worldwide. Considering that a
NOTES procedure could theoretically avoid any abdomi-
nal incision, operation-related pain and scarring, many
surgeons and endoscopists have been enthusiastic in
their study of this new technique. In recent years, sev-
eral NOTES studies have been carried out on porcine
models and even on humans, including transvaginal
cholecystectomy, transgastric appendectomy, transvagi-
nal appendectomy, and transvesical peritoneoscopy. So
what is the current situation of NOTES and how many
challenges do we still face? This review discusses the
current research progress in NOTES.
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INTRODUCTION

Since the first laparoscopic cholecystectomy was conducted
by Mouret in 1987", conventional surgery using laparotomy
has been largely replaced in the two ensuing decades by
laparoscopic surgery, due to its lower level of trauma and
faster recovery. Currently, laparoscopic cholecystectomy has
become a classical approach and laparoscopic surgery has
become the standard treatment for many gastrointestinal
conditions. Based on the minimally invasive surgery, a novel
approach to the endoluminal endoscopic sutgery named the
natural orifice transluminal endoscopic sutgery (NOTES) is
currently emerging because it has the advantage of avoiding
surface incision. This advantage could help reduce surgical
pain, decrease anesthesia and analgesia, shorten recovery
time, avoid hernia formation and adhesions, and eliminate
any surgical site infection and visible scarring, Ever since
Kalloo’s first report on transgastric peritoneoscopy in a
porcine model in 2004 this dramatic surgical revolution
has triggered many surgeons and endoscopists to study
this new technique. This complex technique involves
breaching the wall of the stomach, colon, vagina or blad-
der by endoscopic means to gain access into the perito-
neum to perform the novel endoscopic therapy. In recent
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years, several NOTES experiments have been carried
out on porcine models and even on humans, including
transvaginal cholecystectomy, transgastric appendectomy,
transvaginal appendectomy and transvesical peritoneos-
copy. In response to the clinical potential of NOTES,
in 2005, a working group, named the Natural Orifice
Surgery Consortium for Assessment and Research, com-
posed of Society of American Gastrointestinal and En-
doscopic Surgeons and American Society for Gastroin-
testinal Endoscopy was established. This working group
generated a white paper that encouraged future NOTES
research and outlined key research areas that needed to

be addressed"”.

NOTES PROCEDURES

NOTES procedures are frequently performed with exist-
ing endoscopic techniques and a number of accessories,
such as snares, endoscopic biopsy forceps, endoscopic
grasping forceps, endoloops and endoscopic clipsm. An

endoscope may be introduced through a natural external
orifice such as the mouth, anus, vagina or urethra to visu-
alize various cavities, or through incisions and sutures to
create internal orifices for entry into the free peritoneal

cavity and access different viscera”.

Transesophageal route

This is probably used for transesophageal intracardiac
and mediastinal procedures, including biopsies. Consid-
ering the high difficulty for thoracic NOTES technique
nowadays, few surgeons and endoscopists have such
experiences, with the notable exceptions of Fritscher-
Ravens e a/”, who accessed the heart under endoscopic
ultrasound (EUS) guidance through the transesophageal
route, and von Delius e# a/”, who reported transesopha-
geal NOTES mediastinoscopy in eight porcine models.

Transgastric route

To date, most of the published clinical cases report expe-
rience with the transgastric approach. The anterior wall
of the stomach is usually the ideal incision site for access
to the peritoneal cavity"™, while the posterior wall may be
selected to explore the retroperitoneum. After steriliza-
tion, a double-channel endoscope enters the stomach
through a sterile overtube, and then an endoscopic needle
knife is used to create a 2-4 mm incision with electro-
cautery. A dilation balloon is advanced over a catheter,
and the incision is radially dilated to ensure free access
of the endoscope to the peritoneal cavity'. Previously, a
wide range of NOTES procedures of various complex-
ity were carried out on experimental porcine models,
such as peritoneoscopylg’mj, lymphadenectomy' ", tubal
ligation“zj, oophorectomym, cholecystectomy' ¥, chole-
cystogastrostomy“sj, gastrojejunostomym, distal pancre-
atectomy' ', and splenectomy“sj. Lee ¢t al™” have success-
fully performed transgastric endoscopic cecectomy with
laparoscopic assistance on three canine models. The first
transgastric appendectomies in humans were performed
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by Rao and Reddy in India in 2004 (unpublished results).
In 2008, Marescaux e al” reported the first human case
of NOTES cholecystectomy. Also in 2008, Rao ez al” re-
ported transgastric appendectomy, tubal ligation and liver
biopsy in patients. Besides, Horgan e# al™ have success-
fully carried out transgastric appendectomy in a 42-year-
old man and Wang ¢ a/”” have reported transgastric liver
cyst fenestration.

Transgastric bariatric NOTES is another promising
application for the treatment of obesity. To date, sev-
eral successful experimental endoscopic interventions
for obesity have been reported, such as endoscopically
delivering duodenal-jejunal bypass sleeves™, using the
TOGA System, a set of transoral endoscopically guided
staplers that are being used to create a stapled restrictive
pouch along the lesser curve of the stomach™*", and
endoscopically injecting botulinum toxin-A™. However,
rigorous testing of the standard transgastric bariatric
NOTES techniques is still lacking,

Transcolonic route

Although transcolonic NOTES has been a rarely ex-
plored approach to the peritoneal cavity because of con-
cerns related to fecal contamination and intra-abdominal
infectious complications[zg], a few surgeons and endos-
copists still perform transcolonic cholecystectomy and
transcolonic appendectomypo’m. Bazzi et al™ have suc-
cessfully performed hybrid transrectal NOTES nephrec-
tomy in three porcine models.

Transvaginal route

Currently, transvaginal access is the preferred approach in
humans because this route obviates the risk of intestinal
content leakage »iz an imperfectly closed access site”””.
The first transvaginal cholecystectomy in humans was
carried out by Marescaux e# al” in 2007. In 2009, Horgan
et al” reported a series of successful transvaginal chole-
cystectomies in nine patients and one transvaginal appen-
dectomy in a 24-year-old woman. Tarantino ef «/” have
reported a study which aimed to evaluate the feasibility
and safety of transvaginal rigid-hybrid NOTES anterior
resection in 40 patients with symptomatic diverticular
disease, and the results were satisfactory. Suzuki ez a/™"
have found that transvaginal cholecystectomy resulted
in cardiopulmonary stability and well-preserved immune
function similar to those in laparoscopic cholecystectomy
in an experiment that involved 10 porcine models. Haber
et al” have reported that hybrid robotic transvaginal
NOTES pyeloplasty, partial nephrectomy and radical ne-
phrectomy were feasible and safe in a porcine model.

Transvesical route
Considered as another novel surgical route, transvesical
petitoneoscopy was performed by Lima e a ona porcine
model in 2006. In 2007, Gettman ¢f a/’" have reported
transvesical peritoneoscopy in a 56-yeat-old man.

All of these routes have their own advantages in NOTES
procedures. However, no one is perfect to date. Although
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the transgastric route is regarded as the easiest way to get
into the abdominal cavity, and initially, many NOTES
experiments were done zia the transgastric route, a draw-
back limiting the use of the transgastric route is the lack
of a secure and reliable way to close the gastrotomy,
which is an essential step in the procedure. The transco-
lonic route is similar to the transgastric route except that
the former has an increased risk of contamination due to
the fecal bacterial load™
cess include in-line endoscopic visualization and the abili-

. The benefits of transcolonic ac-

ty to create and close the colotomy with existing transanal
endoscopic microsurgery equipment™. The transvesi-
cal route allows straight access to the upper abdominal
organs such as the gallbladder, which is mechanically
more advantageous than the transgastric approach. By
far, the most clinical experience has been obtained with
transvaginal access used as an accessory entry point to
the peritoneal cavity during cholecystectomy. Data from
several NOTES registries show that this access is associ-
ated with a low complication rate (3%-8%) and has a low
technical threshold"*"

also be performed under direct vision using standard sut-

. Closure of the colpotomy can

gical techniques. However, this route is only suitable for
female patients[29’38]. The urinary tract is normally sterile,
therefore, using the transvesical route can reduce infec-
tion risk. Anatomical relationships of the lower urinary
tract to the peritoneum and retroperitoneum appear to be
in the direct line of sight. Thus, all abdominal structures
can theoretically be accessed. Closure of bladder access
is simplified because catheterization alone promotes heal-
ing with considerably less risk of fistula formation and
no risk of bowel leak!””. However, as the urethra is quite
narrow and short, it is controversial to date whether it is
possible to experience NOTES through the transvesical
route, other than peritoneoscopy, and how surgical speci-
mens can be taken out of the body through the narrow
urethra.

CURRENT CHALLENGES OF NOTES

Although the potential benefits of NOTES such as no
scarring, no pain and shorter hospitalization represent a

new frontier of surgery, many technological challenges
still exist. NOTES will not receive widespread adoption
for clinical application until these problems are solved.

Surgical platform

The endoscopes that we use nowadays only offer small
instrument and suction channels, which makes retraction
and dissection of tissues difficult. Therefore, to develop
a new platform that is larger, stronger and eventually
articulated, instruments that can pass through large work-
ing channels are necessary. There are various operative
platforms under investigation currently. Basically, all sys-
tems for performing NOTES-related procedures that are
currently available can be classified into three different
typesw: (1) mechanical platforms such as EndoSamurai
(Olympus, Tokyo, Japan); Anubis (Katl Storz, Tuttlingen,
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Germany); Direct Drive System(Boston Scientific, Natick,
MA, United States) and Endosurgical Operating System
(EOS, USGI Medical, San Clemente, CA, United States),
which allows passage of additional larger-caliber endo-
scopic instruments, without possibility of triangulationm];
(2) computer-assisted platforms such as the master and
slave transluminal endoscopic robot (University of Sin-
gapore) or da Vinci system (Intuitive Surgical, Sunnyvale,
CA, United States); and (3) non-tethered systems such as
mechanical or magnetic capsules. Cho ez al* have suc-
cessfully performed transgastric NOTES sigmoidectomy
on a survival canine model with a custom-paired mag-
netic intraluminal device. Scott ¢ a/* have cartried out
complete transvaginal cholecystectomy using Magnetic
Anchoring and Guidance System (MAGS) instruments
on porcine models.

Pneumoperitoneum

Endoscopic insufflation may be used to maintain pneu-
moperitoneum, but this approach is more difficult to
manage and measure than a standard laparoscopic port
approach, which is specifically designed for intra-abdomi-
nal insufflation. A wider variation in pressure is observed
than with laparoscopic insufflation™. On the other hand,
a laparoscopic port and insufflation system ensures that
any excess insufflation is noted and quickly addressed.
The port also allows passage of a single laparoscopic in-
strument into the abdomen. Horgan ez al” have suggest-
ed that, until better instruments are developed, having
one port available for use with well-developed minimally
invasive instruments is important for safe natural orifice
surgery at this stage. However, in 2010, von Delius e# al®
performed pressure-controlled endoscopic insufflation
and found that CO:z insufflation for NOTES showed mi-
nor advantages compared with insufflation with room air,
regarding intra-abdominal visualization, but resulted in an
increase in cardiac aftetload.

Spatial orientation

Orientation can be a challenge for NOTES in the perito-
neum, because the triangulation used by surgeons during
laparoscopy is impossible. Some organs appear relatively
easy to find, such as the uterus and ovaries, while others
are somewhat surprisingly difficult to localize (gallblad-
der and spleen)m. Some workers consider that the aid of
EUS and miniprobes (MPs) can resolve this problem.
Fritscher-Ravens ef a/” successfully accessed the heart un-
der the guidance of EUS through transesophageal route
in 2007. Varas Lorenzo ¢t a/'” consider that EUS-guided
pancreatic pseudocyst or abscess drainage represents a
notable advance for NOTES, and in the future, distal
pancreatectomy will probably require EUS support along
the greater curvature of stomach to locate an entry point
for distal pancreatic resection. MPs may also help in se-
lecting an entry point. Fowler ez al*™ have reported that
their Queen’s NOTES group has devised a novel method
of orientation by using a magnetic device that passes
within an endoscope channel allowing for 3D imaging of
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the shape and orientation of the endoscope. Best ez al®
have found that MAGS instrumentation for NOTES
procedures did not cause tissue damage or adverse clini-
cal outcomes in porcine abdominal walls. Fernandez-
Hsparrach et al™ considered that it was helpful to use a
CT-based image-registered navigation system to identify
safe gastrointestinal access sites for NOTES and intra-
peritoneal structures.

Triangulation of instruments

To date, in NOTES experience, when the target tissue
is reached, retraction and dissection are virtually impos-
sible due to the lack of the triangulation of endoscopic
instruments, which can provide efficient grabbing and
dissection capabilities. Dallemagne ez al”” have reported
some novel instruments that are currently under investi-
gation. One prototype of operating endoscope is known
as Anubis (Karl Storz). This unique four-way articulat-
ing flexible endoscope, with a built-in light and video
source, has a 16-mm diameter insertion shaft with an
18-mm diameter distal articulating vertebrae section and
distal head. The distal head incorporates two opposing,
movable arms with 4.2-mm working channels. Another
instrument named as Direct Drive System (Boston Sci-
entific) is an ergonomic, table-mounted, operative plat-
form providing five degrees of freedom to the tip of the
instruments” . MAGS, which provides a longer access
port (50 cm) that provides easier deployment of instru-
ments and suitable reach, more robust cauterizer with a
longer, more rigid, pneumatically deployed tip with bet-
ter reach and sufficient torque to allow blunt dissection,
and a more versatile tissue retractor with bidirectional
dual flexible graspers, which provides excellent cephalad
fundus retraction and inferolateral infundibulum retrac-
tion™, EndoSamurai (Olympus) also aims at providing
triangulation of the instruments, using a different operat-
ing mode™. NOTES instruments are still developing and
few researchers have compared these vatious instruments.

Closure technique

Among the challenges of the NOTES technique, clo-
sure and suture techniques are thought to be critical in
view of perforation and infection risks, especially for
the transgastric and transcolonic routes. To date, several
animal cases of microabscesses, peritonitis and death
have been related to unsatisfactory closure of the trans-
luminal access sites”™. Currently, clips are frequently
used to close the defects, but these have proven to be
inadequate. Ryou ¢ a/”) have compared several gastric
closure methods including endoclips, surgical suturing
and a suction-based suturing device. The investigators
were disappointed that mucosal closure with endoclips
resulted in significant air and fluid leakage iz the line of
the endoclips. Shabbir ¢ a/* have compared gastrotomy
closure with cither hand-sewn, endoloop or endoclip
techniques in 24 ex vivo porcine stomachs, and found that
endoclips seem to be better for gastrotomy closure than
endoloops because of their potential to endure relatively
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higher pressure without any prolongation of application
time. However, two leaks were still noted at the clip bite
site. Meanwhile, other scholars have reported some posi-
tive experimental outcomes. McGee ¢# al” have demon-
strated that the NDO Plicator, which is an endoscopic
device designed to treat gastroesophageal reflux disease
by reducing the inner diameter of the gastroesophageal
junction, resulted in leak-proof gastric closure in a por-
cine model. Meireles e a/*” have used an automated sta-
pler (Surg ASSIST) for reliable closure of the gastrotomy
incision in a live porcine model. Schoenberg ez al”” have
reported transgastric uterine horn ligations of porcine
models with the specific absorbable NOTES loops, which
are recommended for use during NOTES appendectomy.
However, to date, a commercially available, simple, safe
and effective endoscopic instrument for closing these
puncture sites has not been created.

Perioperative complications

To date, the perioperative outcomes have been favorable
in most reported studies. However, as closure technique
is not mature enough, intraperitoneal infection remains
a primary concern for NOTES. Yang ¢/ a/™ have re-
ported that 45 porcine models underwent transgastric or
transvaginal NOTES peritoneoscopy and transumbilical
laparoscopic cholecystectomy under NOTES view and
found that, after antiseptic preparation such as gastric or
vaginal lavage and antibiotic peritoneal irrigation, the bac-
terial load significantly decreased in the transgastric group,
which seems as safe as the sterile transvaginal approach.
von Delius e a/” consider that transesophageal NOTES
mediastinoscopy carries a substantial risk of inadvertent
development of pneumothorax after animal experiments.
Biliary leaks have been reported in a NOTES study in-
volving transvaginal cholecystectomy from Pugliese ez al™,
which were treated successfully by endoscopic drainage
and stenting. The risk of infertility after transvaginal
NOTES procedures is unknown, but Horgan e al” have
suggested that avoidance of bleeding and inflammation
of the pelvis should minimize this potential risk.

NOTES AND LAPARO-ENDOSCOPIC

SINGLE-SITE SURGERY

Closely related to NOTES, laparo-endoscopic single-
site surgery (LESS) describes minimally access surgical
procedures that are performed through a single incision/
location'. Rane ¢ a/*" published the first true LESS
experience in abstract form in 2007, performing a tran-
sumbilical laparoscopic nephrectomy. As a result of the
lack of ideal novel endoscopic instruments, NOTES ex-
periences have been much more limited than LESS, and
clinical experience with LESS has been more extensively
reported®. However, Raman ef a/*” have reported a ret-
rospective case-controlled study comparing the outcomes
of 11 LESS nephrectomies to 22 matched, conventional
laparoscopic nephrectomies, which failed to demonstrate
any significant improvement in analgesic use or conva-
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lescence. To date, although few studies have focused on
the comparison between NOTES and LESS, we still be-
lieve that NOTES, considered as the developing terminal
minimally invasive surgery, must have a promising future.

CONCLUSION
After the familiar laparoscopic surgical techniques, NOTES

has become the next wortldwide focus of minimally in-

vasive therapy. The novel surgical procedures, with fast
recovery and without general anesthesia, visible scarring,
postoperative hernia formation and adhesions, atre attrac-
tive for most surgeons and endoscopists. Although the
novel procedure is far away from being mature and many
technical problems have to be overcome before its wide-
spread application in clinical cases, NOTES is undoubt-
edly a promising procedure for the future. More clinical
studies and creation of new NOTES-specific instruments
will make NOTES a reality.

REFERENCES

1  Spaner SJ, Warnock GL. A brief history of endoscopy, lapa-
roscopy, and laparoscopic surgery. | Laparoendosc Adv Surg
Tech A 1997; 7: 369-373

2 Kalloo AN, Singh VK, Jagannath SB, Niiyama H, Hill SL,
Vaughn CA, Magee CA, Kantsevoy SV. Flexible transgastric
peritoneoscopy: a novel approach to diagnostic and thera-
peutic interventions in the peritoneal cavity. Gastrointest En-
dosc 2004; 60: 114-117

3 ASGE/SAGES Working Group on Natural Orifice Translu-
menal Endoscopic Surgery White Paper October 2005. Gas-
trointest Endosc 2006; 63: 199-203

4  Zhang XL, Yang YS, Sun G, Guo MZ. Natural orifice translu-
menal endoscopic surgery (NOTES): current status and chal-
lenges. Chin Med ] (Engl) 2010; 123: 244-247

5  Fritscher-Ravens A. EUS-guided endosurgery. In: Dietrich
ChF, editor. Endoscopic Ultrasound. Stuttgart: Thieme 2006;
378-386

6  Fritscher-Ravens A, Ganbari A, Mosse CA, Swain P, Koehler
P, Patel K. Transesophageal endoscopic ultrasound-guided
access to the heart. Endoscopy 2007; 39: 385-389

7 von Delius S, Wilhelm D, Feussner H, Sager ], Becker V,
Schuster T, Schneider A, Schmid RM, Meining A. Natural
orifice transluminal endoscopic surgery: cardiopulmonary
safety of transesophageal mediastinoscopy. Endoscopy 2010;
42: 405-412

8 Nikfarjam M, McGee MF, Trunzo JA, Onders RP, Pearl JP,
Poulose BK, Chak A, Ponsky JL, Marks JM. Transgastric
natural-orifice transluminal endoscopic surgery peritone-
oscopy in humans: a pilot study in efficacy and gastrotomy
site selection by using a hybrid technique. Gastrointest Endosc
2010; 72: 279-283

9  Voermans RP, Sheppard B, van Berge Henegouwen MI,
Fockens P, Faigel DO. Comparison of Transgastric NOTES
and laparoscopic peritoneoscopy for detection of peritoneal
metastases. Ann Surg 2009; 250: 255-259

10 Voermans RP, van Berge Henegouwen MI, Bemelman WA,
Fockens P. Feasibility of transgastric and transcolonic natu-
ral orifice transluminal endoscopic surgery peritoneoscopy
combined with intraperitoneal EUS. Gastrointest Endosc 2009;
69: e61-e67

11  Fritscher-Ravens A, Mosse CA, Ikeda K, Swain P. Endoscop-
ic transgastric lymphadenectomy by using EUS for selection
and guidance. Gastrointest Endosc 2006; 63: 302-306

(49

Boishidongs  WIG | www.wjgnet.com

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Jagannath SB, Kantsevoy SV, Vaughn CA, Chung SS, Cotton
PB, Gostout CJ, Hawes RH, Pasricha P], Scorpio DG, Magee
CA, Pipitone L], Kalloo AN. Peroral transgastric endoscopic
ligation of fallopian tubes with long-term survival in a por-
cine model. Gastrointest Endosc 2005; 61: 449-453

Merrifield BF, Wagh MS, Thompson CC. Peroral transgas-
tric organ resection: a feasibility study in pigs. Gastrointest
Endosc 2006; 63: 693-697

Perretta S, Dallemagne B, Coumaros D, Marescaux ]. Natu-
ral orifice transluminal endoscopic surgery: transgastric cho-
lecystectomy in a survival porcine model. Surg Endosc 2008;
22:1126-1130

Park PO, Bergstrom M, Ikeda K, Fritscher-Ravens A, Swain
P. Experimental studies of transgastric gallbladder surgery:
cholecystectomy and cholecystogastric anastomosis (videos).
Gastrointest Endosc 2005; 61: 601-606

Kantsevoy SV, Jagannath SB, Niiyama H, Chung SS, Cotton
PB, Gostout CJ, Hawes RH, Pasricha PJ, Magee CA, Vaughn
CA, Barlow D, Shimonaka H, Kalloo AN. Endoscopic gas-
trojejunostomy with survival in a porcine model. Gastrointest
Endosc 2005; 62: 287-292

Willingham FF, Gee DW, Sylla P, Kambadakone A, Singh
AH, Sahani D, Mino-Kenudson M, Rattner DW, Brugge WR.
Natural orifice versus conventional laparoscopic distal pan-
createctomy in a porcine model: a randomized, controlled
trial. Gastrointest Endosc 2009; 70: 740-747

Kantsevoy SV, Hu B, Jagannath SB, Vaughn CA, Beitler DM,
Chung SS, Cotton PB, Gostout CJ, Hawes RH, Pasricha PJ,
Magee CA, Pipitone L], Talamini MA, Kalloo AN. Transgas-
tric endoscopic splenectomy: is it possible? Surg Endosc 2006;
20: 522-525

Lee SI, Park JH, Park CW, Kim YI, Jeong SM, Kim JY. Trans-
gastric cecectomy in canine models: natural orifice translu-
minal endoscopic surgery (NOTES). Surg Endosc 2010; 24:
2387-2392

Marescaux J, Dallemagne B, Perretta S, Wattiez A, Mutter
D, Coumaros D. Surgery without scars: report of translumi-
nal cholecystectomy in a human being. Arch Surg 2007; 142:
823-826; discussion 823-826

Rao GV, Reddy DN, Banerjee R. NOTES: human experience.
Gastrointest Endosc Clin N Am 2008; 18: 361-70; x

Horgan S, Cullen JP, Talamini MA, Mintz Y, Ferreres A,
Jacobsen GR, Sandler B, Bosia J, Savides T, Easter DW, Savu
MK, Ramamoorthy SL, Whitcomb E, Agarwal S, Lukacz E,
Dominguez G, Ferraina P. Natural orifice surgery: initial
clinical experience. Surg Endosc 2009; 23: 1512-1518

Wang D, Chen DL, Yu ED, Wu RP, Yang L, Zhen YZ, Zhen
CZ, Li ZS. Transgastric liver cyst fenestration, a case report.
Zhongguo Zhongxiyi Jiehe Zazhi 2009; 29: 440-443
Rodriguez-Grunert L, Galvao Neto MP, Alamo M, Ramos
AC, Baez PB, Tarnoff M. First human experience with endo-
scopically delivered and retrieved duodenal-jejunal bypass
sleeve. Surg Obes Relat Dis 2008; 4: 55-59

Gersin KS, Keller JE, Stefanidis D, Simms CS, Abraham DD,
Deal SE, Kuwada TS, Heniford BT. Duodenal- jejunal bypass
sleeve: a totally endoscopic device for the treatment of mor-
bid obesity. Surg Innov 2007; 14: 275-278

Moreno C, Closset ], Dugardeyn S, Baréa M, Mehdi A, Col-
lignon L, Zalcman M, Baurain M, Le Moine O, Devieére ]J.
Transoral gastroplasty is safe, feasible, and induces signifi-
cant weight loss in morbidly obese patients: results of the
second human pilot study. Endoscopy 2008; 40: 406-413
Deviére J, Ojeda Valdes G, Cuevas Herrera L, Closset ], Le
Moine O, Eisendrath P, Moreno C, Dugardeyn S, Barea M,
de la Torre R, Edmundowicz S, Scott S. Safety, feasibility and
weight loss after transoral gastroplasty: First human multi-
center study. Surg Endosc 2008; 22: 589-598

Foschi D, Corsi F, Lazzaroni M, Sangaletti O, Riva P, La
Tartara G, Bevilacqua M, Osio M, Alciati A, Bianchi Porro
G, Trabucchi E. Treatment of morbid obesity by intrapari-

October 21, 2011 | Volume 17 | Issue 39 |



29

30

31

32

33

34

35

36

37

38

39

40

41

42

etogastric administration of botulinum toxin: a randomized,
double-blind, controlled study. Int ] Obes (Lond) 2007; 31:
707-712

Dallemagne B, Marescaux J. NOTES: past, present and fu-
ture. Asian | Endosc Surg 2010; 3: 115-121

Pai RD, Fong DG, Bundga ME, Odze RD, Rattner DW,
Thompson CC. Transcolonic endoscopic cholecystectomy: a
NOTES survival study in a porcine model (with video). Gas-
trointest Endosc 2006; 64: 428-434

Wilhelm D, Meining A, von Delius S, Fiolka A, Can S, Hann
von Weyhern C, Schneider A, Feussner H. An innovative,
safe and sterile sigmoid access (ISSA) for NOTES. Endoscopy
2007; 39: 401-406

Bazzi WM, Wagner O, Stroup SP, Silberstein JL, Belkind N,
Katagiri T, Paleari ], Duro A, Ramamoorthy S, Talamini MA,
Horgan S, Derweesh IH. Transrectal hybrid natural orifice
transluminal endoscopic surgery (NOTES) nephrectomy in a
porcine model. Urology 2011; 77: 518-523

Tarantino I, Linke GR, Lange ], Siercks I, Warschkow R,
Zerz A. Transvaginal rigid-hybrid natural orifice translumi-
nal endoscopic surgery technique for anterior resection treat-
ment of diverticulitis: a feasibility study. Surg Endosc 2011;
25: 3034-3042

Suzuki K, Yasuda K, Kawaguchi K, Yoshizumi F, Inomata M,
Shiraishi N, Kitano S. Cardiopulmonary and immunologic
effects of transvaginal natural-orifice transluminal endo-
scopic surgery cholecystectomy compared with laparoscopic
cholecystectomy in a porcine survival model. Gastrointest
Endosc 2010; 72: 1241-1248

Haber GP, Crouzet S, Kamoi K, Berger A, Aron M, Goel R,
Canes D, Desai M, Gill IS, Kaouk JH. Robotic NOTES (Natural
Orifice Translumenal Endoscopic Surgery) in reconstruc-
tive urology: initial laboratory experience. Urology 2008; 71:
996-1000

Lima E, Rolanda C, Pégo JM, Henriques-Coelho T, Silva D,
Carvalho JL, Correia-Pinto ]J. Transvesical endoscopic peri-
toneoscopy: a novel 5 mm port for intra-abdominal scarless
surgery. | Urol 2006; 176: 802-805

Gettman MT, Blute ML. Transvesical peritoneoscopy: initial
clinical evaluation of the bladder as a portal for natural ori-
fice translumenal endoscopic surgery. Mayo Clin Proc 2007;
82: 843-845

Dehn T, Austin RC. Natural orifice translumenal endoscopic
surgery (NOTES) - scar free or scary? Ann R Coll Surg Engl
2009; 91: 192-194

Lehmann KS, Ritz JP, Wibmer A, Gellert K, Zornig C,
Burghardt ], Biising M, Runkel N, Kohlhaw K, Albrecht R,
Kirchner TG, Arlt G, Mall JW, Butters M, Bulian DR, Bretsch-
neider J, Holmer C, Buhr HJ. The German registry for natu-
ral orifice translumenal endoscopic surgery: report of the
first 551 patients. Ann Surg 2010; 252: 263-270

Zorron R, Palanivelu C, Galvao Neto MP, Ramos A, Salinas
G, Burghardt J, DeCarli L, Henrique Sousa L, Forgione A,
Pugliese R, Branco AJ, Balashanmugan TS, Boza C, Corcione
F, D’Avila Avila F, Arturo Gémez N, Galvao Ribeiro PA,
Martins S, Filgueiras M, Gellert K, Wood Branco A, Kondo
W, Inacio Sanseverino J, de Sousa JA, Saavedra L, Ramirez E,
Campos J, Sivakumar K, Rajan PS, Jategaonkar PA, Ranagra-
jan M, Parthasarathi R, Senthilnathan P, Prasad M, Cuccu-
rullo D, Miiller V. International multicenter trial on clinical
natural orifice surgery--NOTES IMTN study: preliminary
results of 362 patients. Surg Innov 2010; 17: 142-158
Meining A, Feussner H, Swain P, Yang GZ, Lehmann
K, Zorron R, Meisner S, Ponsky ], Martiny H, Reddy N,
Armengol-Miro JR, Fockens P, Fingerhut A, Costamagna G.
Natural-orifice transluminal endoscopic surgery (NOTES) in
Europe: summary of the working group reports of the Euro-
NOTES meeting 2010. Endoscopy 2011; 43: 140-143
Swanstrom LL, Whiteford M, Khajanchee Y. Developing es-
sential tools to enable transgastric surgery. Surg Endosc 2008;

(49

TR
JRaishideng®

WIJG | www.wjgnet.com

4387

43

44

45

46

47

48

49

50

51

52

53

54

55

56

Huang C et a/. Current research status of NOTES

22: 600-604

Cho YB, Park JH, Chun HK, Park CM, Kim HC, Yun SH, Lee
WY. Multimedia article. Natural orifice transluminal endo-
scopic surgery applied to sigmoidectomy in survival animal
models: using paired magnetic intra-luminal device. Surg
Endosc 2011; 25: 1319-1324

Scott DJ, Tang S], Fernandez R, Bergs R, Goova MT, Zeltser
I, Kehdy FJ, Cadeddu JA. Completely transvaginal NOTES
cholecystectomy using magnetically anchored instruments.
Surg Endosc 2007; 21: 2308-2316

Meireles O, Kantsevoy SV, Kalloo AN, Jagannath SB, Giday
SA, Magno P, Shih SP, Hanly EJ, Ko CW, Beitler DM, Ma-
rohn MR. Comparison of intraabdominal pressures using the
gastroscope and laparoscope for transgastric surgery. Surg
Endosc 2007; 21: 998-1001

von Delius S, Sager ], Feussner H, Wilhelm D, Thies P,
Huber W, Schuster T, Schneider A, Schmid RM, Meining A.
Carbon dioxide versus room air for natural orifice translumi-
nal endoscopic surgery (NOTES) and comparison with stan-
dard laparoscopic pneumoperitoneum. Gastrointest Endosc
2010; 72: 161-169, 169.e1-2

Varas Lorenzo M]J, Espinds Pérez JC, Bardaji Bofill M. Natu-
ral orifice transluminal endoscopic surgery (NOTES). Rev
Esp Enferm Dig 2009; 101: 275-282

Fowler S, Hefny MS, Chen EC, Ellis RE, Mercer D, Jalink D,
Samis A, Hookey LC. A prospective, randomized assessment
of a spatial orientation device in natural orifice transluminal
endoscopic surgery. Gastrointest Endosc 2011; 73: 123-127
Best SL, Kabbani W, Scott DJ, Bergs R, Beardsley H, Fer-
nandez R, Mashaud LB, Cadeddu JA. Magnetic anchoring
and guidance system instrumentation for laparo-endoscopic
single-site surgery/natural orifice transluminal endoscopic
surgery: lack of histologic damage after prolonged mag-
netic coupling across the abdominal wall. Urology 2011; 77:
243-247

Fernandez-Esparrach G, San José Estépar R, Guarner-Ar-
gente C, Martinez-Palli G, Navarro R, Rodriguez de Miguel
C, Cérdova H, Thompson CC, Lacy AM, Donoso L, Ayuso-
Colella JR, Gines A, Pellisé M, Llach ], Vosburgh KG. The
role of a computed tomography-based image registered nav-
igation system for natural orifice transluminal endoscopic
surgery: a comparative study in a porcine model. Endoscopy
2010; 42: 1096-1103

Thompson CC, Ryou M, Soper NJ, Hungess ES, Rothstein
RI, Swanstrom LL. Evaluation of a manually driven, mul-
titasking platform for complex endoluminal and natural
orifice transluminal endoscopic surgery applications (with
video). Gastrointest Endosc 2009; 70: 121-125

Ryou M, Fong DG, Pai RD, Sauer J, Thompson CC. Evalua-
tion of a novel access and closure device for NOTES applica-
tions: a transcolonic survival study in the porcine model (with
video). Gastrointest Endosc 2008; 67: 964-969

Ryou M, Fong DG, Pai RD, Rattner DW, Thompson CC.
Transluminal closure for NOTES: an ex vivo study compar-
ing leak pressures of various gastrotomy and colotomy clo-
sure modalities. Endoscopy 2008; 40: 432-436

Shabbir A, Liang S, Lomanto D, Ho KY, So JB. Closure of
gastrotomy in natural orifice transluminal endoscopic sur-
gery: a feasibility study using an ex vivo model comparing
endoloop with endoclip. Dig Endosc 2011; 23: 130-134

McGee MF, Marks JM, Onders RP, Chak A, Jin J, Williams
CP, Schomisch SJ, Ponsky JL. Complete endoscopic closure
of gastrotomy after natural orifice translumenal endoscopic
surgery using the NDO Plicator. Surg Endosc 2008; 22:
214-220

Meireles OR, Kantsevoy SV, Assumpcao LR, Magno P, Dray
X, Giday SA, Kalloo AN, Hanly EJ, Marohn MR. Reliable
gastric closure after natural orifice translumenal endoscopic
surgery (NOTES) using a novel automated flexible stapling
device. Surg Endosc 2008; 22: 1609-1613

October 21, 2011 | Volume 17 | Issue 39 |



57

58

59

60

Huang C et a/. Current research status of NOTES

Schoenberg MB, Strobel P, von Renteln D, Eickhoff A,
Kéhler GF. Absorbable ligation loops for flexible endoscopy:
a necessary tool for natural orifice transluminal endoscopic
surgery. Gastrointest Endosc 2011; 73: 791-797

Yang QY, Zhang GY, Wang L, Wang ZG, Li F, Li YQ, Ding
X]J, Hu SY. Infection during transgastric and transvaginal
natural orifice transluminal endoscopic surgery in a live por-
cine model. Chin Med | (Engl) 2011; 124: 556-561

Pugliese R, Forgione A, Sansonna F, Ferrari GC, Di Lernia S,
Magistro C. Hybrid NOTES transvaginal cholecystectomy:
operative and long-term results after 18 cases. Langenbecks
Arch Surg 2010; 395: 241-245

Box G, Averch T, Cadeddu J, Cherullo E, Clayman R, Desai
M, Frank I, Gettman M, Gill I, Gupta M, Haber GP, Kaouk
J, Landman ], Lima E, Ponsky L, Rane A, Sawyer M, Hum-
phreys M. Nomenclature of natural orifice translumenal
endoscopic surgery (NOTES) and laparoendoscopic single-

(49

TR
JRaishideng®

WIJG | www.wjgnet.com

4388

61

62

63

site surgery (LESS) procedures in urology. | Endourol 2008;
22: 2575-2581

Rane A, KommusS, Eddy B, Bonadio F, Rao P, Rao P. Clinical
evaluation of a novel laparoscopic port(R-port) and evolu-
tion of the single laparoscopic port procedure (SLiPP). | En-
dourol 2007; 21 Suppl 1: A22-23

Sanchez-Salas RE, Barret E, Watson J, Stakhovskyi O,
Cathelineau X, Rozet F, Galiano M, Rane A, Desai MM, So-
telo R, Vallancien G. Current status of natural orifice trans-
endoscopic surgery (NOTES) and laparoendoscopic single
site surgery (LESS) in urologic surgery. Int Braz ] Urol 2010;
36: 385-400

Raman JD, Bagrodia A, Cadeddu JA. Single-incision,
umbilical laparoscopic versus conventional laparoscopic
nephrectomy: a comparison of perioperative outcomes and
short-term measures of convalescence. Eur Urol 2009; 55:
1198-1204

S- Editor Wu X L- Editor Kerr C E- Editor Xiong L

October 21, 2011 | Volume 17 | Issue 39 |



