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NOTES Transvaginal Cholecystectomy:
Report of the First Case

Ricardo Zorrón, MD, PhD, Marcos Filgueiras, MD,
Luís Carlos Maggioni, MD, Luciana Pombo, MD,
Gustavo Lopes Carvalho, MD, PhD, and Andre Lacerda Oliveira, PhD

In their recent papers on endoscopic transgastric
surgery, Kalloo et al1 and Kantsevoy et al2 showed
the possibilities of going beyond the gastric wall and
working with a perorally introduced, flexible endo-
scope via a sterile overtube in the abdominal cavity.
Paul Swain, a pioneer in endoscopic suturing, is also
heading the search of new procedures, describing
transgastric cholecystectomy, jejunostomy, and gas-
troenterostomy.3,4 Even NOTES splenectomy was
also described in an animal model.5 The recognition
of the limitations of technology for the access spe-
cially for a safe closure of the gastric wall have led to
alternative technology developments to solve the
danger of postoperative leakage and peritonitis.6

A small group of leading specialists founded the
American Society of Gastrointestinal Endoscopy
and the Society of American Gastrointestinal and
Endoscopic Surgeons (ASGE/SAGES) Working
Group on NOTES, defined standards for the exper-
imental interdisciplinary development of instru-
ments and coordinated interdisciplinary research,7

Introduction

Natural Orifice Translumenal Endoscopic Surgery
(NOTES) is a new field of experimental research,
potentially changing standard paradigms of surgery for
diagnostic and therapeutic procedures. The prom-
ised benefits in creating even less invasive access
can avoid incision-related complications and may be
the logical progression of minimally invasive surgery.

Natural Orifice Translumenal Endoscopic Surgery is a
new development area with potential advantages for
patients. However, technical and ethical challenges
involved in perforation and closure of a healthy organ, as
seen in transgastric access, and lack of comprehension
of physiopathology of these approaches haven’t allowed
clinical application. The present study, based on previ-
ous animal experiments, describes the first clinical
application of transvaginal Natural Orifice Translumenal
Endoscopic Surgery. On March 13, 2007, a 43-year-old
female patient with symptomatic cholelithiasis with sur-
gical indication was submitted to elective Natural
Orifice Translumenal Endoscopic Surgery transvaginal
cholecystectomy using a colonoscope, endoscopic graspers,
and vaginal platform instruments. Operative time was

66 minutes, and vaginal access and closure were
obtained in 15 minutes. The patient had good postoper-
ative evolution and was dismissed within 48 hours with-
out complications. Recent literature and experience of
the present study group suggest possibilities for prelimi-
nary clinical applications by transvaginal natural orifice
surgery. The access may offer earlier benefits in the lit-
erature than the transgastric route because of lack of
danger of fistula and peritonitis. Further studies regard-
ing instrument development and physiology of natural
orifice surgery are ongoing, possibly bringing solutions
for more advanced procedures.
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and is committed to safely developing and introducing
a technology that may benefit patients. Following the
directives, a safe process of gaining experience with
transgastric access allied to safe closure by new
devices should be the natural way to slowly apply
NOTES to clinical use. Instead of other NOTES pro-
posed accesses, however, natural orifice transvaginal
surgery may be a less potentially dangerous alterna-
tive for diagnostic and therapeutic purposes.

Most abdominal NOTES proposed accesses
have the potential for developing septic complica-
tions after the bowel incision, and a safe closure
device will be critical for the evolution and clinical
application of new methods. Results of new gastric
suture devices in survival studies are still to be pre-
sented before clinical trials.3 However, transvaginal
NOTES could provide an easy-access, direct-vision
closure, with available instruments, through a well-
known access with reasonable disinfection possibil-
ity. The present study describes the initial clinical
application of transvaginal NOTES — the first case
of the literature — in a patient with indication for
cholecystectomy using a transvaginal colonoscope
and instruments for the abdominal procedure.

Case Report

This study was approved by the institutional review
board for NOTES transvaginal clinical trials, and all
methods were in accordance with the Helsinki
Declaration, revision 1989. Study protocol criteria of
inclusion were patients with low American Society of
Anesthesiologists (ASA) risk, who could choose the
transvaginal procedure instead of laparoscopy.
Inclusion criteria for cholecystectomy were based on
mild preoperative symptoms and a short duration of
disease (2 years or less). The research group consisted
of a multidisciplinary team of surgeons, gastroenterol-
ogists, endoscopists, gynecologists, and veterinary
surgeons. A veterinary hospital facility was available,
and NOTES technical possibilities were tested for
the study group. Animal research in swine was carried
out during the previous 14 months, solving problems
of spatial orientation, insufflation, and instrument
development. On March 13, 2007, a female patient
with elective surgical indication for cholecystectomy was
submitted to transvaginal NOTES procedure,8,9 and
intraoperative and postoperative parameters were doc-
umented. Informed consent was obtained after
explanation of the method and disadvantages and
complication possibilities. The patient chose the

method instead of laparoscopy and was submitted to
general anesthesia. The interventional team was com-
posed of a general surgeon, a gastroenterologist, and
a gynecologist.

A 43-year-old female patient with symptomatic,
uncomplicated cholelithiasis with elective indication
of cholecystectomy (cholelithiasis, 1 stone of 8 mm
diameter) was informed of the possible advantages
and complications of the new, still-experimental
method, and the possibility of conversion to laparo-
scopic or conventional surgery. The patient signed
informed consent, choosing the method instead of
laparoscopy. Two other patients were also informed
but preferred, and were submitted to, standard
laparoscopic cholecystectomy. The first patient was
operated on using transvaginal NOTES cholecystec-
tomy at the Department of Surgery, University
Hospital Teresopolis HCTCO-FESO.

Surgical Technique

The patient was submitted to general anesthesia and
installed in a Lloyd-Davies position. Disinfection of
the vagina was achieved by topic iodopovidone, and a
urinary catheter was installed. A single dose of intra-
venous bolus of 2 g cefalexin was given at the induc-
tion of anesthesia. Incision of the vaginal posterior
sac was done after traction of the cervix with a con-
ventional Posit instrument. The operator was posi-
tioned between the legs of the patient, with the first
assistant behind and holding the controls of the
colonoscope. A second assistant took position on the
left side of the patient to retract the gallbladder. An
original overtube platform was inserted through the
posterior wound created and inserted into the
abdominal cavity. A 2-channel videocolonoscope
FUJINON EC 410-D (FUJINON, Japan) was
inserted, and insufflation of the cavity with CO2 was
started through the colonoscope, using a laparofla-
tor to control the pressure (Richard Wolf Gmbh,
Germany). After insufflation (5-6 mm/Hg), orienta-
tion of the colonoscope in the cavity was possible by
initial localization of the abdominal wall, and fol-
lowing until the right upper quadrant by transilumi-
nation of the abdomen.

A single 3 mm laparoscopic trocar (Richard Wolf
Gmbh, Germany) was then inserted on the right
upper quadrant under direct endoscopic vision, 2
cm from the median line, and a grasp forceps was
used to retract the gallbladder. Endoscopic graspers,
hot-biopsy forceps, snares, and original transvaginal
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flexible instruments were inserted through the
colonoscope and the overtube platform and initiated
dissection of the Calot triangle (Figures 1A and B).
Dissection of the cystic duct and artery were performed
using hot-biopsy forceps, and the artery was coagu-
lated with monopolar energy. Ligature of the cystic
duct was achieved by 2 proximal endoclips using an
original clipator and by changing the vaginal grasp to
hold the gallbladder and ligating the distal duct with
an external polipropilene 2.0 endoloop. After the
artery and duct were cut by scissors, the gallbladder
was dissected from the liver bed using a polipectomy
snare. The gallbladder was retrieved transvaginally
using the polipectomy snare to hold it intact, with-
out any protection bag (Figures 1C and D).

Insufflation and spacial orientation were satis-
factory, and surgery was possible even with low
abdominal pressures of CO2. Insufflation was possi-
ble using the laparoflator or the colonoscope chan-
nel. Visualization of the whole cavity was of very
good quality and permitted regular cleaning with
sterile water instead of retrieving the scope from the

cavity. The patient recovered well without postoper-
ative complications. Operative time was 66 minutes,
and vaginal access and closure were obtained in 15
minutes. The patient had oral intake 2 hours after
the procedure, and was dismissed after 48 hours.
The patient did not require postoperative analgesia,
nor oral or parenteral. At a 30-day follow-up, the
patient was asymptomatic.

Discussion

Laparoscopy has become the standard method for
cholecystectomy and many other surgical indications.
The concept of minimally invasive surgery is evolv-
ing recently to the goal of no-incision surgery, poten-
tially obtainable by natural orifice surgery. As an
emerging possibility, NOTES is still an experimental
access, surrounded by discussion of the potential
applications and the safety of the methods. Recent
presentations at scientific meetings also described the
first clinical human applications of the new method,
after institutional review board (IRB) approval for
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Figure 1. NOTES transvaginal cholecystectomy. (A) initial dissection using hot-biopsy forceps; (B) isolation of the cystic duct using
transvaginal and endoscopic graspers after monopolar cauterization of the cystic artery; (C) retrieval of the gallbladder using a
polipectomy snare; (D) extraction of the specimen through the vagina.



human trials on NOTES in different countries.10

Despite efforts of researchers in experimental stud-
ies around the world, there was yet no clinical appli-
cation of NOTES reported in the literature.

The beginning of the NOTES concept evolved
with endoscopic invasive procedures in recent years.
In 2000, transgastric endoscopic debridement of a
necrotic pancreas was reported in 3 critical patients
using a Dormia basket, without closing of the gastric
wall, with good initial results.11 Kalloo1 and Kantsevoy2

used a peroral transgastric route in a porcine model
for diagnostic peritoneoscopy, liver biopsy, gastroje-
junostomy, and for tubal ligation. Survival studies are
of most importance to evaluate future potential clin-
ical applications. Park et al4 reported a survival study
with pigs submitted to endoscopic full-thickness
incision of the gastric wall and suture that were fol-
lowed for a median of 22 days (range, 14-28 days)
without complications. However, the gastric wound
closure still represents a possible issue of complica-
tions, and indeed variable taxes of microabscesses,
peritonitis, fistulae, and death are expected in the
animal model.

Transvaginal NOTES may represent the most
safe and applicable way for natural orifice routes, rel-
atively independent of great development of technol-
ogy, with a potential benefit of a controllable access
and easy closure. In 1949, Bueno described the first
case of successful performance of incidental vaginal
appendectomy at the time of vaginal hysterectomy,12

and at the present time, many operations were
described for transvaginal open surgery, including a
larger series of appendectomy.13 Transvaginal extrac-
tion of the gallbladder, colon, spleen, and kidney
were also previously described for laparoscopic oper-
ations.14-17 Using a hybrid procedure, Tsin et al18

described vaginal cholecystectomy and other opera-
tions after simultaneous hysterectomy with a vaginal
trocar and formal laparoscopic instruments through
the anterior abdominal wall, denominating the tech-
nique as “culdolaparoscopy.” These studies using
vaginal (contaminated) access to perform abdominal
(sterile) operations showed small taxes of infectious
complications. The available transvaginal access can
avoid the potential risks of other NOTES approaches
(transgastric, transcolonic, transurethral) of major
contamination, fistulae, and peritonitis.

Insufflation problems are also a matter of
concern in NOTES procedures in animal research.
In a recent experimental study, effective intra-
abdominal pressure monitoring could be assessed by
the integration of pressure-monitoring capabilities

of laparoscopic insufflators into gastroscopes, avoid-
ing the potentially deleterious effects of pneu-
moperitoneum during NOTES.19 In this preliminary
clinical experience, the procedure was possible also
with low pressures (5-6 mm/HG) of capnoperi-
toneum. Infectious complications are in some degree
expected using the access, and prophylaxis with
antibiotics was indicated for cholecystectomy, simi-
lar to gynecologic vaginal surgery such as hysterec-
tomy and transvaginal tube ligation.

The preliminary clinical application of transvaginal
NOTES described for cholecystectomy is so far the
first human application of NOTES in the literature.
The access was easily created, and intra-abdominal
inventory was performed without technical or orien-
tation difficulty. Early problems with orientation,
insufflation, and illumination were solved in the ani-
mal experimental phase. Closure of the vaginal wound
is not a problematic issue of the approach, as it could
be for other access propositions, such as transgas-
tric, transrectal and transurethral approaches.20-23

Unlike those other routes, transvaginal NOTES
probably also has less potential for complications of
fistula and peritonitis. The 30-day evolution of the
patient was uneventful, and analgesia requirements
can be a potential benefit for patients, reducing
somatic parietal pain.

The future of clinical applications of transvagi-
nal NOTES and its role in treating patients facing
the standard techniques is still a topic of discussion.
Development of proper instruments and platforms
are needed for more advanced transvaginal proce-
dures, and clinical trials should be performed only
with previous valid animal survival experiments on
each field. The specialist who will be performing
NOTES in the future may have interdisciplinary
training, creating a professional able to act at both
sides of the intestinal wall.
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