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SUMMARY: Cholecystectomy by single incision laparoscopic surgery
(SILS): early experience and technique standardization. 

F. CECI, C. DI GRAZIA, B. CIPRIANI, S. NICODEMI, S. CORELLI, 
M. PECCHIA, A. MARTELLUCCI, A. COSTANTINO, F. STEFANELLI, 
C. SALVADORI, A. NAPOLEONI, M. PARISELLA, E. SPAZIANI, F. STAGNITTI

Single Incision Laparoscopic Surgery (SILS) is a recent surgical te-
chnique, first described in the 1990s. Its aim is to optimize the esthetic
result offered by laparoscopy by minimizing the number of abdominal
incisions. Various preliminary studies have been carried out on the ap-
plication of SILS, especially in cholecystectomy and appendectomy. 

This study evaluates the preliminary results of cholecystectomy by
SILS (SILS™ Port) conducted between October 2009 and February
2011 on 21 patients (4 men and 17 women) with a mean age of 49.9
years and a mean Body Mass Index (BMI) of 22.8. All patients were
treated by the same team, which had previously undergone six months’
simulator training. There were two main selection criteria, both eva-
luated intraoperatively: absence of adhesions and of significant inflam-
matory sequelae from previous cholecystitis; and suitable distance
between  gallbladder and SILS access port.

Conversion to traditional laparoscopy was necessary in just two ca-
ses, while an accessory trocar was introduced in another two cases. Con-
version to open surgery was not necessary in any case. One case of SILS
cholecystectomy was complicated by postoperative bile leakage, which
was treated conservatively, as the fistula had a low output. The mean
duration of hospitalization was 3.6 days. 

This preliminary experience led us to conclude that SILS is safe
and highly satisfactory in the postoperative phase, thanks to the reduced
need for painkillers and the improved esthetic result.
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La Single Incision Laparoscopic Surgery (SILS) è una recente tecnica
chirurgica, descritta per la prima volta negli anni Novanta, nata dalla ne-
cessità di ottimizzare il risultato estetico, riducendo al minimo il numero
delle incisioni chirurgiche addominali proprie della laparoscopia tradizio-
nale. Vari studi preliminari sono stati effettuati sull’applicazione della tec-
nica SILS, soprattutto nelle colecistectomie e nelle appendicectomie. 

Nello studio presentato vengono valutati i risultati preliminari della
colecistectomia SILS (dispositivo SILS™ Port) in 21 pazienti (4 maschi
e 17 femmine), giunti alla nostra osservazione da ottobre 2009 a feb-
braio 2011, con età media di 49,9 anni e BMI (Body Mass Index) me-
dio di 22,8. Tutti i pazienti sono stati trattati dalla stessa équipe, prece-
dentemente addestrata tramite training di 6 mesi con simulatore. I crite-
ri di selezione dei pazienti sono stati principalmente due, entrambi va-
lutati intraoperatoriamente: l’assenza di aderenze e di importanti esiti di
flogosi da pregresse colecistiti; un’adeguata distanza tra accesso SILS e po-
sizione della colecisti.

Solo in 2 casi è stata necessaria la conversione in laparoscopia tradi-
zionale, in altri 2 è stato introdotto un trocar accessorio ed in nessun ca-
so è stata effettuata conversione in open. Un solo caso di colecistectomia
con SILS è stato complicato nel post-operatorio da leakage biliare, peral-
tro trattato in maniera conservativa, poiché la fistola era a bassa portata.
La durata media della degenza è stata di 3,6 giorni. 

Al termine della nostra esperienza preliminare, la tecnica SILS si è
dimostrata sicura e molto soddisfacente nel postoperatorio, grazie alla ri-
dotta necessità di terapia farmacologica antidolorifica e al miglior risul-
tato estetico.
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Introduction

Laparoscopy is considered the gold standard for gal-
lbladder surgery. Single Incision Laparoscopy Surgery
(SILS), developed with the aim of reducing the
number of abdominal incisions with respect to tra-
ditional laparoscopy, was first described at the end of
the 1990s (1). This area of abdominal surgery is un-
der constant evolution and SILS is a further deve-
lopment in the search for minimally invasive techni-
ques. The SILS devices currently available enable cho-
lecystectomy to be carried out through a single 2-3 cm
incision in the navel, thus using a natural scar. 

Numerous studies have demonstrated that the re-
duction in the number and length of incisions signi-
ficantly reduces the postoperative pain (2,3). Redu-
ced pain is not the only benefit of SILS: it also mi-
nimizes duration of hospitalization and complications,
and improves the final esthetic result. Its potential be-
nefits over traditional laparoscopy consist of a lower
use of narcotics in the postoperative period, faster di-
scharge, faster return to work, and, given the impro-
ved esthetic result, increased patient satisfaction.

In contrast with transluminal endoscopy (throu-
gh natural orifices), single incision laparoscopy does
not need any particular instruments and so does not
lead to any substantial increase in costs, making the
new technique easily acceptable. Furthermore, the easy
conversion of single port surgery to conventional mul-
tiport laparoscopy if necessary is a guarantee of safety.

The single port technique has so far been descri-
bed for cholecystectomy (4,5), appendectomy (6-9),
and bariatric procedures such as gastric banding and
sleeve gastrectomy (10-12). There are also numerous
reports of its use in colorectal, gynecological and uro-
logical surgery. In this international perspective, we
present our initial experience of cholecystectomy car-
ried out using a single incision in the navel.

Patients and methods 

Between October 2009 and February 2011, 21 patients (17
women and 4 men) underwent single port laparoscopic cho-
lecystectomy (Table 1). BMI and age were not included among
the exclusion criteria. The procedure was in all cases carried out
by the same surgeon, an expert in traditional laparoscopic cho-
lecystectomy. Before beginning treatment of patients, the entire
surgical team underwent six months’ simulator training. In ad-
dition, during this learning period were carried out with just 3
access ports and two closely positioned operative trocars (T1 and
T2), to gain familiarity with the reduced instrument triangula-
tion. During simulator training the team members swapped around
between the various positions, to better understand the difficul-
ties related to coordinated instrument maneuvers.

All patients underwent routine preoperative examinations (car-
diological examination, chest x-ray, abdominal ultrasound and

blood chemical tests) and provided their specific informed con-
sent to the operation. A SILS™ Port (Covidien™, Inc., Norwalk,
CT, USA) was used in all cases. 

Surgical technique
Pneumoperitoneum was induced through the umbilical port

with a multiuse Hasson trocar to explore the abdominal cavity
and evaluate whether or not to carry out the cholecystectomy th-
rough a single access port. The criteria used were the absence of
adhesions and inflammatory sequelae from previous cholecysti-
tis and the distance between gallbladder and navel: a distant gal-
lbladder would make it much more difficult to complete the ope-
ration from a single access port. 

Patients underwent general anesthesia and orotracheal intu-
bation and were placed in the lithotomy and reverse Trendelen-
burg position (30°) rotated 15° to the left, with legs apart (Fren-
ch position). The operating surgeon stood between the patient’s
legs, with the assistant surgeon, handling the laparoscope, on his
right, and the scrub nurse on his left.

During the initial experience, we used traditional laparoscopy
instruments. We then familiarized ourselves with the use of ar-
ticulated instruments, with the routine introduction of the
Endo Grasp Roticulator™ (Autosuture™, Covidien™, Mansfield,
MA, USA), to enable work with hands uncrossed and “unaligned”,
through use of a longer instrument. If exposure of the hepatobiliary
triangle was inadequate with the use of the Roticulator™ alone,
the gallbladder was suspended with a transparietal thread to keep
its base up and to the side, while the Roticulator™ helped ex-
pose the elements of the hilum.

Hilum preparation and the cholecystectomy were carried out
using an UltraCision® Harmonic Scalpel in the surgeon’s right
hand. The cystic artery duct were sectioned using the UltraCi-
sion® Harmonic Scalpel after clamping with metal clips. The gal-
lbladder was removed by Endobag® (Ethicon Endo-Surgery™,
Ethicon™, Cincinnati, OH, USA) at the same time as the SILS™
Port, at the end of the operation. 

The duration of the operation was timed from the skin in-
cision to insertion of the last surgical suture. In one case, a 5 mm
accessory trocar was used in the right flank to control bleeding
from the gallbladder bed. In another two cases, an accessory tro-
car was needed to place a subhepatic drain, following bleeding
from the gallbladder bed and bile leakage. In another case, a subhe-
patic drain was placed using a transparietal technique, without
inserting an accessory trocar. 

All patients were permitted liquids from the evening of the
day of the operation and a free diet from the day after, and en-
couraged to move around from the evening of the day of the ope-
ration. An abdominal ultrasound was conducted on postopera-
tive day 7 to exclude any subhepatic effusion. 

Results

The mean age of our patients was 49.9 years (ran-
ge 23-76), and the mean BMI was 22.8 (range 18-29).
Thirty-eight percent (8/21) presented medical co-
morbidities, and 19% (4/21) had already undergone
abdominal surgery: appendectomy (1 case) and Ce-
sarean section (3 cases) (Table 1). 

The distance between the gallbladder and navel was
highly important, while, at least in this preliminary ex-
perience, inflammatory sequelae were not an insur-

0417 9 Cholecystectomy_Ceci:-  7-09-2012  15:44  Pagina 281



282

F. Ceci et al.

mountable obstacle to the success of the procedure. The
single port trans-umbilical procedure was completed
in 19 patients (90.5%). In the other two, conversion
to standard laparoscopy was necessary: in one case due
to difficulty in visceral recognition and therefore to
make an intraoperative cholangiography; and in the
other due to excessive difficulty in articulating the in-
struments. A subhepatic drain was positioned in
both these cases. A 5 mm accessory right subcostal tro-
car was used in another two cases (9.5%) to control
bleeding from the gallbladder bed and insert a subhe-
patic drain. In one patient (4.7%) a right subcostal
subhepatic drain was introduced via the transparietal
route without using an accessory trocar. In one case
(4.7%) an umbilical hernia was treated contempora-
neously, with a Ventralex™ (Davil Bard Inc., Warwick,
RI, USA) patch implant. The mean operation dura-
tion was 75.2 minutes (range 40-180) (Table 2). 

There was only one postoperative complication fol-
lowing cholecystectomy with SILS™ Port. This con-

sisted of bile leakage, which was treated conservati-
vely, as the fistula had a low output. There were no
cases of infection of the surgical wound (Table 3). No
conversion to open cholecystectomy was necessary and
mortality was 0%. The mean postoperative hospita-
lization was 3.6 days (range 1-25) (Table 4).

Discussion

In this preliminary experience with SILS™ Port, we
wanted to focus on the feasibility and safety of using
a single access port to perform cholecystectomy and
on the standardization of the technique. This proce-
dure can be carried out even in patients with a high
BMI and sequelae of cholecystitis. Postoperative hi-
stological examination in fact demonstrated chronic
cholecystitis in 13 of the 21 patients (Table 1). 

Just one case (4.7%) was complicated by bile leaka-
ge, prolonging hospitalization to 25 days. The low per-
centage of complications suggests that this procedu-
re is safe, although there are no randomized or pro-
spective studies to confirm this in the literature. 

Duration of hospitalization and postoperative
pain were not primary outcomes for the study, but the
fact that no painkillers were needed in any of the 19
cases of cholecystectomy carried out with the SILS™

Port is very promising. The duration of postoperati-
ve hospitalization in these cases cannot be considered
significant as, given that this was our preliminary ex-
perience, we adopted a cautious approach to dischar-
ging patients, especially in the first cases. The data re-
ported in Table 4 do however reveal the effects of the
progressive improvement in the team’s manual skills
and increased experience, with progressive standardi-
zation of the technique. By stratifying the 21 patients
in groups of 7 by chronological order (Table 4), it can
be seen that the mean duration of the operation drop-
ped from 80 minutes in the first group to 56 in the
third, by which time use of the Endo Grasp Roticu-
lator™ had become more familiar (100% of cases) and
gallbladder suspension very frequent (57%). 

Conclusions

Our next objective will be the statistical evaluation
of postoperative pain and patient satisfaction.  In any
case, these patients were very enthusiastic about the
single incision and the consequent good esthetic re-
sult. Despite the small caseload, we can assert that SILS
cholecystectomy is a safe technique, even in patients
with a high BMI. However, larger studies are neces-
sary for a fuller and more objective evaluation of the
benefits of this procedure.

TABLE 2 - SURGICAL DATA.

Patients, n/total

Duration (minutes), min-max (mean) 40-180 (75.2)

Accessory trocar 2/21 (9.5%)

Gallbladder suspension 9/21 (42.8%)

Use of Roticulator™ 15/21 (71%)

Drain 4/21 (19%)

Conversion to traditional laparoscopy 2/21 (9.5 %)

TABLE 3 - MORBIDITY AND MORTALITY.

Patients, Medical, Surgical, 
n/total n/total n/total

Morbidity 1/21 (4.7%) 0/21 1/21 (bile leakage)

Mortality 0 (0%)

TABLE 1 - PATIENT STRATIFICATION.

Sex, n 4 M;17 F

Age, years min. 23, max. 76 (mean 49.4)

Comorbidity, n/total 8/21 (38%)

Previous abdominal surgery, 4/21 (19%)
n/total 

BMI min. 18, max. 29 (mean 22.8)

Hospitalization, days min. 1, max. 25 (mean 3.6)

Chronic cholecystitis, n/total 13/21 (62%)

0417 9 Cholecystectomy_Ceci:-  7-09-2012  15:44  Pagina 282



283

Cholecystectomy by single incision laparoscopic surgery (SILS): early experience and technique standardization

1. Piskun G, Rajpal S. Transumbilical laparoscopic cholecystectomy
utilizes no incision outside the umbilicus. J Laparoendosc Adv
Surg Tech A 1999; 9(4):361-4. 

2. Podolsky ER, Rottman SJ, Poblete H, King SA, Curcillo PG. Sin-
gle Port Access (SPA) cholecystectomy: a completely transum-
bilical approach. J Laparoendosc Adv Surg Tech A
2009;19(2):219-22.

3. Calland JF, Tanaka K, Foley E, Bovbjerg VE, Markey DW, Blo-
me S, Minasi JS, Hanks JB, Moore MM, Young JS, Jones RS,
Schirmer BD, Adams RB. Outpatient laparoscopic cholecy-

stectomy: patient outcomes after implementation of a clinical
pathway. Ann Surg. 2001;223(5):704-715.

4. Navarra G, Pozza E, Occhionorelli S, Carcoforo P, Donini I.
One-wound laparoscopic cholecystectomy. Br J Surg
1997;84(5):695.

5. Bresadola F, Pasqualucci A, Donini A, Chiarandini P, Anania G,
Terrosu G, Sistu MA, Pasetto A. Elective transumbilical com-
pared with standard laparoscopic cholecystectomy. Eur J Surg 1999
;165(1):29-34.

6. Pelosi MA, Pelosi MA 3rd. Laparoscopic appendectomy using

References

TABLE 4 - DIACHRONIC ANALYSIS (2009-2011) BY SUBGROUPS OF SURGERY DURATION (S) AND POSTOPERATIVE
HOSPITALIZATION (H) RESPECT TO GALLBLADDER SUSPENSION AND USE OF ROTICULATOR™.

0417 9 Cholecystectomy_Ceci:-  7-09-2012  15:44  Pagina 283



284

F. Ceci et al.

a single umbilical puncture (minilaparoscopy). J Reprod Med
1992;37(7):588-94.

7. Inoue H, Takeshita K, Endo M. Single-port laparoscopy assisted
appendectomy under local pneumoperitoneum condition. Surg
Endosc 1994;8(6):714-6.

8. Kala Z, Hanke I, Neumann C. A modified technique in lapa-
roscopy-assisted appendectomy: a transumbilical approach th-
rough a single port. Rozhl Chir 1996;75(1):15-8. 

9. Esposito C. One-trocar appendectomy in pediatric surgery. Surg
Endosc 1998;12(2):177-8.

10. Nguyen NT, Hinojosa MW, Smith BR, Reavis KM. Single-la-
paroscopic-incision transabdominal (SLIT) surgery–adjustable
gastric banding: a novel minimally invasive surgical approach.
Obes Surg 2008;18(12):1628-31.

11. Saber AA, Elgamal MH, Itawi EA, Rao AJ. Single-incision la-
paroscopic sleeve gastrectomy (SILS): a novel technique. Obes
Surg 2008;18(10):1338-42.

12. Reavis KM, Hinojosa MW, Smith BR, Nguyen NT. Single-la-
paroscopic-incision transabdominal surgery sleeve gastrectomy.
Obes Surg 2008;18(11):1492-4.

0417 9 Cholecystectomy_Ceci:-  7-09-2012  15:44  Pagina 284




