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Laparoscopic cholecystectomy without visible scar:
combined transvaginal and transumbilical approach
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Introduction
!

It has always been our aim to optimizeminimally
invasive surgery by lessening the physical injury
as much as possible. Some colleagues believe
that the number and size of trocars used in an op-
eration is not important. We on the other hand
have tried to operatewith as few trocars as possi-
ble and to use smaller trocars whenever this
seemed reasonable. Less injury to the abdominal
wall and a better cosmetic result must be desir-
able.
Laparoscopic cholecystectomy was usually per-
formed with four trocars (two 10-mm and two
5-mm) in our department. In easy cases, in recent
years, we only used two working trocars. The op-
timal technique required a 10 mm-trocar in the
umbilicus and two 5-mm trocars in the upper ab-
domen, with a 5-mm optic and a 10-mm clip de-
vice. The gallbladder of course was removed
through the incision in the umbilicus, which had
to be widened as much as needed.
We have used the transvaginal approach to the
abdominal cavity in the last decade, especially to
remove specimens. We started with sigmoid re-
sections, in which we aimed at a totally laparo-
scopic operation without enlargement of skin in-
cisions, and later we removed the spleen in some
cases. When we performed our first laparoscopic

splenectomy in 1992, we thought that an intact
organwas required for pathological examination.
However, we found that the required size of the
abdominal wall incision was so large that it at
least partly negated the benefit of minimally in-
vasive surgery. In subsequent cases, we therefore
removed the specimen transvaginally, and pub-
lished a report of this method in 1994 [1]. In later
years we abandoned this technique, but the gy-
necologist in our team (H.-A.W.) continued to
use this approach for laparoscopic diagnosis and
resection.
Natural orifice transluminal endoscopic surgery
(NOTES) has been widely discussed during the
last year. All the experimental work that has
been done, and the few operations in humans,
have been performed with a flexible endoscope.
The use of such an endoscope in the abdominal
cavity is difficult for several reasons and de-
mands considerable training. The transgastric
approach, which is the most frequently used, is
both new and has some important potential
risks.

Case report
!

Our concept was to fulfil the aims of NOTES (less
injury to the abdominal wall, and consequently

Laparoscopic surgery has decreased trauma and
improved results and natural orifice transluminal
endoscopic surgery (NOTES) should be a further
step in this direction. However the use of flexible
gastroscopes in the abdomen is difficult and the
generally chosen transgastric approach is not
without risk. Therefore we have carried out a
cholecystectomy with a combined transvaginal
and transumbilical approach, using laparoscopic
instruments. The optic and a dissector were in-
serted in the posterior fornix of the vagina, and a

5-mm trocar was inserted deep in the umbilicus.
After dissection the gallbladder was removed
through the vagina. The operation was done
without problems within 85 minutes and left no
visible scar. The postoperative course was un-
eventful. In NOTES the transvaginal approach
has important advantages over the transgastric
method (e.g. regarding sterilization and closure);
standard laparoscopic instruments can be used
whilst there are no flexible endoscopes that are
easier to handle.
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less pain, and a better or ideal cosmetic result) using both an ap-
proach and instruments that we were already familiar with.
Hence, in June 2007 we performed a cholecystectomy using
two instruments inserted through the vagina and one through a
5-mm trocar hidden in the umbilicus.
With the patient in the lithotomy position we made a 5-mm in-
cision deep in the umbilicus and insufflated the abdomen via a
Veress needle. Diagnostic laparoscopy was done using a 5-mm
optic through the umbilicus. With the patient in a steep Trende-
lenburg position, under laparoscopic monitoring, the gynecolo-
gist inserted a 5-mm trocar through the vaginal route (l" Fig. 1)
and replaced it with a 5-mm extra-long dissector (Aesculap, Tut-
tlingen, Germany). A 10-mm trocar was inserted alongside this
instrument, through the vagina. An extra-long 10-mm 308 optic
(Olympus, Hamburg, Germany), in that trocar, was used from
this point of the procedure (l" Fig. 2), and we replaced the optic
in the umbilicus by another dissector.
With the patient in the anti-Trendelenburg position we then re-
tracted the gallbladder with the vaginal instrument and dissec-
ted it with the umbilical dissector. When the cystic duct and the
cystic artery were identified, they were clipped through the um-
bilicus with a 5-mm clip device (Ethicon, Hamburg, Germany)
and divided via that route. The gallbladder was then mobilized
with an electric hook, via the umbilicus (l" Fig. 3).
For removal, we again placed a 5-mm optic through the umbili-
cus and pulled the gallbladder through the 10-mm colpotomy,
which was enlarged bluntly with a clamp by a few millimeters.
The defects in the vagina were sutured with resorbable thread.

The operation time was 85 minutes and l" Fig. 4 shows the ap-
pearance of the abdomen at the end of the procedure.
The patient was fine next morning and had no pain in the small
pelvis. She complained only about the consequences of pneumo-
peritoneum, a familiar occurrence. Because of the unusual situa-
tionwe only discharged her on the third postoperative day. A gy-
necologic check-up after 7 days showed no negative findings,
and the following 2 months were uneventful.

Discussion
!

We hope that this publication contributes to the development of
minimally invasive surgery, especially in the field of NOTES. This
technique could be a further small step towards the ideal opera-
tion. What we have achieved is an ideal cosmetic result, as the
cholecystectomy is not visible in our patient. As far as we know,
this is the first cholecystectomy without a visible scar. In addi-
tion, we believe that this approach could also have advantages
relating to pain, risk of infection, and hernia; these complica-
tions are almost unknown in the posterior fornix of the vagina.
Of course this cannot be proved on the basis of a single case.
Nevertheless we now know that this technique is possible, and
it can certainly be improved in several details (for example, by
the use of a 458 optic). There is also great potential for a shorter
operating time.
There is limited experimental experience regarding NOTES cho-
lecystectomy in animals [2,3]. In March 2007 at Columbia Uni-
versity, a woman underwent a cholecystectomy in which a flex-

·Th
is
is
a
co
py

of
th
e
au

th
or
’s
pe

rs
on

al
re
pr
in
t
·

Fig. 1 Insertion of a
5-mm trocar through
the posterior fornix of
the vagina (uterus
above, both ovaries
right and left, rectum
below left).

Fig. 2 A 10-mm extra-long optic in a trocar and a 5-mm extra-long dis-
sector, directly inserted through the posterior fornix of the vagina.

Fig. 3 The gallbladder
is retracted with a vagi-
nal instrument (left)
and the dissection is
done by an instrument
from the umbilicus.

Fig. 4 Abdominal
wall at the end of the
operation.
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ible endoscope was used through the vagina with the help of
three (!) abdominal trocars [4]. In our opinion this technique
makes little sense, because a gallbladder can be operated on
using three abdominal trocars alone. Why should then be an ad-
ditional instrument be used through the vagina?
From the internet and the French press we know that Marescaux
and colleagues have performed a cholecystectomy using a two-
channel gastroscope inserted through the vagina and a 2-mm
trocar in the right middle abdomen [5,6]. The gallbladder was
retracted via the 2-mm port and dissected and clipped with the
gastroscope. The operation was carried out by three surgeons, a
gynecologist and a gastroenterologist. Certainly this was a pio-
neering operation, but the operating time of 3 hours reflects the
problems of this technique. It is difficult to handle a two-channel
gastroscope, and many surgeons have no experience in flexible
endoscopy. Thus, this kind of cholecystectomy would mostly re-
quire the expertise of a gastroenterologist, whereas the gyneco-
logical skills required for the approach we describe can easily be
learned by a surgeon.
NOTES will continue to evolve in the next few years, as experi-
ence and training increase and especially as new instruments

are developed. Meanwhile, the transvaginal approach, using in-
struments and technique that are both familiar, provides a
chance to optimize cholecystectomy in selected cases, without
help from other medical specialties.
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