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Abstract

Background Laparoscopic surgery has dramatically

improved surgical care of patients reducing postoperative

pain, wound infection rate, hospital stay, inability to work,

risk of hernia, and cosmetic result. Natural orifice trans-

luminal endoscopic surgery (NOTES) is even less

traumatic to the abdominal wall and might further improve

minimal invasive surgery of patients, but might also

increase surgical risk when used by a transgastric or tran-

scolonic approach with flexible endoscopes. Therefore we

decided to use a transvaginal approach using rigid laparo-

scopic instruments for cholecystectomies.

Methods Through a 5-mm incision deep in the umbilicus

a pneumoperitoneum was created. The optic and a dissector

were inserted through the posterior fornix of the vagina

under laparoscopic control from the umbilicus and a

transvaginal gallbladder removal was performed.

Results 20 patients were successfully operated in a 4.5-

month period. Operating time was 62 (35–100) min. No

intra- or postoperative complications occurred in any

patient. Gynecological examination after 8 days showed no

negative findings and the cosmetic result was ideal with no

visible scars.

Conclusion In our series we showed that cholecystecto-

mies can be routinely performed in a NOTES technique

without visible scar. The transvaginal approach is the safe

in NOTES and common laparoscopic instruments can be

used as long as there are no better flexible endoscopes for

this purpose.

Natural orifice transluminal endoscopic surgery (NOTES) is

currently a very important topic for surgeons and gast-

roenterologists. Rao and Reddy reported about their

transgastric appendectomies at several congresses. This was

followed by a lot of experimental operations performed in

animals [1–6]. In 2007 the first cholecystectomies in human

beings were performed with different NOTES techniques

[7–10]. From the first case on we have used laparoscopic

instruments instead of a flexible endoscope [10]. In this

study we report about a series of 20 patients who underwent

cholecystectomy without visible scar in a combined trans-

vaginal and transumbilical technique.

Method

The choice of the operative technique finally depended on

the patient’s decision. Only patients with a high probability

of severe adhesions in the lower abdomen and patients with

a body mass index (BMI) [ 40 kg/m2 were excluded.

With the patient in lithotomy position we made a 5-mm

incision deep in the umbilicus and insufflated the abdomen

with a Verres needle. Diagnostic laparoscopy was performed

with a 5-mm optic. In steep Trendelenburg position the

mandrin of a 5-mm trocar was inserted through posterior

fornix of the vagina under laparoscopic control and replaced

by a 5-mm extra-long dissector (Aesculap, Tuttlingen,

Germany). Aside this instrument a 10-mm trocar was

inserted (Fig. 1). From now on we used the extra-long
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10-mm 45� optic (Olympus, Hamburg, Germany). The optic

in the umbilicus was replaced by another dissector. In anti-

Trendelenburg position we then retracted the gallbladder

with the instrument coming through the vagina and dissected

it through the umbilical trocar. When the cystic duct and the

cystic artery were identified, they were clipped through the

umbilicus with a 5-mm clip device (Ethicon, Hamburg,

Germany) and divided from there. The gallbladder was then

mobilized from the liver with an electric hook. For removal

we again used the 5-mm optic from the umbilicus and pulled

the gallbladder through the 10-mm colpotomy, which was

enlarged bluntly with a clamp if needed. The defects in the

vagina were sutured with resorbable thread.

As this operative technique is just a combination of

daily gynecological practice (transvaginal hydrolaparos-

copy) and daily surgical practice, specific ethical

considerations were not necessary. However, patients were

informed that the combination of these two daily practices

was new.

Results

In a 4.5-months period from June until November 2007 we

performed 162 cholecystectomies, 114 in female patients,

and 20 of them in the above described technique. All these 20

operations were finished successfully. In the first seven cases

the insertion of the instruments through the vagina and the

removal of the specimen were performed by a gynecologist.

The gallbladder was dissected by two surgeons. From case 8

on the whole operation was performed by two surgeons. The

average operation time was 62 (35–100) min.

In the beginning we chose ‘‘easy’’ cases and then enlarged

the indication to patients with inflammation of the

gallbladder, previous surgery, and adipositas. The gallblad-

der had no or little signs of inflammation and adhesions in 14

cases. Three times we operated on a severe acute and three

times on a chronic cholecystitis. Sixteen patients had no

previous abdominal surgery. Four patients presented after

Cesarean section (2), hysterectomy (1), and adnectomy (2).

One patient had a BMI of 35 kg/m2. The only variation of the

above described technique, which was needed in one case of

chronic inflammation, was an additional incision in the upper

abdomen for the insertion of a drainage (we were afraid of

bile leakage after damage of the liver tissue).

Patients chose this technique because of scientific

interest [2] and mostly because of the ideal cosmetic result.

The postoperative course was uneventful in all patients.

Eighteen patients were discharged on the second postop-

erative day, the first patient on the third, and one older lady

only wanted to go home after 6 days. Patients only com-

plained about the well-known consequences of

pneumoperitoneum, while none had pain caused by the

vaginal manipulation. Two postmenopausal patients felt

mild burning in the vagina on the first day. Postmenopausal

women received hormone suppositories for 5 days. All

patients were seen by the gynecologists a week after sur-

gery, without any negative findings.

Discussion

Laparoscopic surgery has brought a lot of advantages to our

patients in terms of postoperative pain, wound infection,

hospital stay, inability to work, risk of hernia, and cosmetic

result. NOTES is less traumatic to the abdominal wall and,

thus, might further improve surgical care of patients.

However, it might also increase risk of laparoscopic surgery

depending on the anatomical approach and difficulties

related to use of flexible endoscopes. Lack of sterilization

and healing problems of the gastric or colonic wall can add

severe complications to quite simple operations such as

cholecystectomies and appendectomies. To date, NOTES

was always performed with flexible endoscopes, which are

difficult to handle in the abdominal cavity and most sur-

geons have little experience in flexible endoscopy.

Besides our own first case [10] there is only one pub-

lication in the scientific literature about a NOTES operation

in a human being [9]. Marescaux and colleagues performed

a cholecystectomy using a two-channel gastroscope inser-

ted through the vagina and a 2-mm trocar in the right

middle abdomen. 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 gyne-

cologist, and a gastroenterologist. Not only the number of

specialists but also the operation time of 3 h reflects the

problems of this technique.

Fig. 1 Inserting the 5-mm dissector and a 10-mm port through the

posterior fornix of the vagina
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From newspapers we know about two other groups who

have operated human beings. At Columbia University a

woman underwent a cholecystectomy using a flexible

endoscope through the vagina with the help of three

abdominal trocars [7]. Swanstrom has performed three

cholecystectomies with the transgastric approach, but also

using two or three abdominal trocars [8].

We have experience with the transvaginal approach

from the beginning of the laparoscopic era. We removed

colon segments and spleens through the posterior fornix

of the vagina and published this technique in 1994 [11].

Later we abandoned this technique because we performed

colon resections laparoscopically assisted and removed

spleens after morcellation. However, the gynecologists in

our team continued to use this approach for laparoscopic

diagnosis and resection. Data in the literature prove that

the vaginal approach has little risk [12, 13], and our

technique is even safer than these gynecological opera-

tions as we control the insertion of the vaginal

instruments laparoscopically.

As a consequence we decided to perform transvaginal

NOTES using common laparoscopic instruments. This

results in ideal cosmetic results, because the cholecystec-

tomy is not visible in our patients. As far as we know these

are the first cholecystectomies without visible scar. The

question of whether this approach also has advantages

concerning pain, infection, and hernia can only be

answered by a prospective randomized trial.

In our series of 20 patients we could show that this

technique can be applied routinely. The average operation

time of 62 min is longer than in conventional laparoscopic

surgery. In 2006 we had an average operation time of

45 min in 430 cholecystectomies. We believe that it will

take a little more time even after extensive experience, but

this time is certainly justified in a patient with special

cosmetic interest, and depending on further study results

possibly also in routine cases.

As the insertion of instruments through the posterior

fornix of the vagina and the closure of these wounds is easy

to learn for a surgeon, we could perform our operations

with two surgeons in recent cases. This is another impor-

tant advantage of our technique, as it simplifies daily

planning and performance of the routine program in sur-

gery departments.

There is extensive experience of our gynecological

colleagues with the vaginal approach to the abdominal

cavity (hysterectomy, laparoscopy). We do not have to

expect more risks concerning infection and wound closure

than in conventional laparoscopic surgery. This is an

important difference from the transgastric and transcolonic

approach, in which instruments entering the abdominal

cavity are contaminated, and there is little and primarily

experimental experience with the endoscopic closure of the

gastric and colonic wall, approaches that naturally have

higher risks of severe complications.

With currently available flexible endoscopes an

abdominal operation is a very demanding procedure. This

might become better when new instruments are available.

Until then, the use of laparoscopic instruments in NOTES

procedures seems to be much easier.

Concluding, a NOTES cholecystectomy with the com-

bined transvaginal and transumbilical approach, using

standard instruments and techniques, provides the best

chance to optimize surgical care of patients today.
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