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Laparoscopic single access technique is a next step in development of minimally invasive surgery. 
The aim of the study was to present results of different laparoscopic single incision procedures and 
evaluate application of this technique.
Material and methods. 102 patients (15 males and 87 females) who underwent laparoscopic single 
incision procedure from 15th October 2009 to 31st December 2012 were included in the study. 
Results. In the analyzed period we performed 72 cholecystectomies (70.6%), 8 left adrenalectomies 
(7.8%), 3 right adrenalectomies (2.9%), 7 splenectomies (6.9%), 5 spleen cysts unroofings (4.9%), 2 
appendectomies (2%), 1 Nissen fundoplication procedure (1%), 1 removal of the adrenal cyst (1%) 
and 3 concomitant splenectomies and cholecystectomies (2.9%). There were 3 technical conversions 
to multiport laparoscopy, but no conversion to open technique. Complications were observed in 5 
patients (4.9%). Average operation time was 79 min (SD=40), average hospitalization time 2.4 day 
(SD=1.4).
Conclusions. Laparoscopic single incision technique is a safe method and can be used as a reasonable 
alternative to multiport laparoscopy in different minimally invasive procedures especially in young 
patients to whom an excellent cosmetic effect is particularly important. 
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Clearly the greatest progress in recent years 
in the general surgery involved launching and 
worldwide spread of laparoscopic technique. 
Currently the number and extent of mini-
mally invasive procedures is growing, the 
contraindications are becoming more and more 
limited and furthermore some types of proce-
dures are considered the gold standard thera-
peutic management (1, 2). 

Development of laparoscopy would be im-
possible were it not for the number of benefits 
that this type of surgical method brings to the 
patients. The most important of them include 
reduced pain in the postoperative period, less 
common postoperative complications, shorter 
hospitalization after the surgical procedure, 
quicker return to full activity after the proce-
dure or better cosmetic effect of surgical treat-
ment (1, 2). 

Attempts to further minimize trauma re-
lated to surgical procedures and improve their 
cosmetic effects resulted in modification of 
laparoscopic technique, i.e. a surgical proce-
dure with a single, small incision most com-
monly in the umbilicus. According to some 
authors this method is an intermediate stage 
to surgical procedures through natural body 
orifices (NOTES), while for others may be a 
rational final proposal (3).

This involves a technical modification ver-
sus conventional laparoscopic procedures, i.e. 
replacing several incisions with a single 
through which a multichannel port is inserted. 
Change of access has no effect on the type and 
extent of the surgical procedure.

The aim of the study is to present results of 
various minimally invasive procedures using 
a single access technique and assessment of 
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utility of this surgical method in the laparo-
scopic surgery.

MATERIAL AND METHODS

The study enrolled 102 patients who under-
went a single incision laparoscopic procedure 
at the 2nd Department of General Surgery of 
the Jagiellonian University Medical College in 
Cracow between 15.10.2009 and 31.12.2012. 
This group included 15 males (14.7%) and 87 
females (85.3%). An average age of patients 
undergoing surgical procedure was 42.6 years 
(SD = 15.8), 48.3 years in males (SD = 16.7) 
and 41.4 years for females (SD = 15.5). The 
youngest patient undergoing surgical proce-
dure was 18 years old, while the oldest was 77 
years old.

Retrospective analysis included such factors 
as: number of patients, age, sex, and type of 
performed surgical procedure. Furthermore 
frequency of conversion for all types of single 
incision procedure was established and causes 
for changes of surgical technique for both con-
ventional laparoscopy through increased num-
ber of used trocars) and for open surgery were 
characterized.

Types of intraoperative and postoperative 
complications of individual surgical procedures 
were presented and characterized in detail. 
Average duration of hospitalization of patients 
treated with this method and average duration 
of individual single incision laparoscopic pro-
cedures was determined.

Various trocar types were used during the 
surgical procedures involving a single incision 
of the umbilicus. The most commonly used 
trocars included: SILS-Port, Covidien (65 
times), Triport, Olympus (18 procedures) or, 
less often, port Ethicon SSL (1 procedure). 
Laparoscopic procedure was performed using 
this technique without using any special port 
in 18 cases.

RESULTS

Seventy two laparoscopic cholecystecto-
mies (vast majority, 70.6% of all such proce-
dures) were performed in the analyzed period 
using the technique of single incision of the 
umbilicus. Cholectstectomy was performed 
using this technique in 3 cases due to acute 

cholecystitis, in one case due to gall-bladder 
hydrops and in 68 due to symptomatic chole-
cystolithiasis.

Other procedures performed using this 
method included: 8 left adrenalectomies (7.8%), 
3 right adrenalectomies (2.9%), 7 splenecto-
mies (6.9%), 5 spleen cysts unroofings (4.9%), 
2 appendectomies due to acute appendicitis 
(2.0%), 1 Nissen fundoplication procedure due 
to GERD (1%), 1 removal of the adrenal cyst 
(1%) and 3 concomitant splenectomies and 
cholecystectomies (2.9%) (fig. 1).

Indications to adrenelectomy included: 
Cushing’s syndrome in 4 cases, pheochromo-
cytoma in 3 cases, incidentaloma in 3 cases 
and Conn’s syndrome in 1 case. Average size 
of the adrenal mass was 3.55 cm (ranging from 
2 to 5 cm).

Conversion took place during 3 procedures 
conducted using SILS technique; therefore 
incidence of conversion was 2.9%. These were 
two cholecystectomies and one left adrenelec-
tomy. Difficult anatomy was the cause for 
conversion to conventional laparoscopy (inser-
tion of one or two additional trocars) in all 
cases. All conversions were of technical nature 
and were not forced by intraoperative compli-
cations. There were no cases of conversion to 
open surgery in the analyzed period.

Average duration of all single access lap-
aroscopic procedures was 79 min (SD = 40). 

Fig. 1. Number of different procedures performed in 
the analyzed period
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Average duration of the most common single 
port procedure, i.e. cholecystectomy, was 65 
min (SD = 23). Table 1 summarizes average 
duration of individual procedures.

Average duration of postoperative hospital-
ization for all single access laparoscopic pro-
cedures was 2.4 days (SD = 1.4). Table 2 pres-
ents data on average duration of hospitaliza-
tion after specific surgical procedures.

Both the intraoperative and postoperative 
period was uncomplicated in vast majority of 
patients (97 patients, 95.1%) undergoing single 
incision laparoscopic procedure. No deaths 
were recorded. Five complications (4.9% of all 
patients undergoing surgical treatment) oc-
curred in the analyzed group of patients.

A 34-year old female who underwent sple-
nectomy due to autoimmune thrombocytopenia 
and underwent umbilical hernioplasty under-
went reoperation on day one after the surgery 
using the same technique, with the drain left 
due to bleeding from a wound after the um-
bilical port.

Approximately 100 ml hemolyzate was as-
pirated through puncture of lower abdomen in 
a 21-year old female with congential sphero-
cystosis on day 2 after the concomitant sple-
nectomy and cholecystectomy. This manage-
ment proved successful and the patient was 
discharged home on day 4 after the surgery.

Chronic infection manifesting as massive 
umbilical wound suppuration occurred only in 
a single patient. This was a 50-year old female 
who underwent surgical treatment due to 
acute suppurative appendicitis. This complica-
tion resulted in prolongation of hospitalization 
(5 days) and wound healing time.

A 49-year old overweight female (BMI = 
27.94) developed hernia in the scar 9 months 
after a single access cholecystectomy; the her-
nia was corrected surgically.

A 55-year old male with ACTH-independent 
Cushing’s syndrome who underwent left 
adrenelectomy, developed pulmonary embo-
lism after the surgical procedure. This compli-
cation required 5-day hospitalization at the 
Intensive Care Unit. 

DISCUSSION

Laparoscopy using a single access through 
the umbilicus is most commonly referred to as 
SILS (single incision laparoscopic surgery). 
However, it is also called: TUES (transumbil-
ical endoscopic surgery), E-NOTES (embry-
onic natural orifice transumbilical endoscopic 
surgery), SPA (single-port access), LESS 
(laparo-endoscopic single-site), SSL (single-
site laparoscopy), OPUS (one-port umbilical 

Table 1. Average operation time of the different laparoscopic single incision technique procedures

Type of procedure Average duration time (min) SD
Cholecystectomy 65 23
Left adrenalectomy 100 30
Right adrenalectomy 125 52
Splenectomy 143 68
Splenectomy with cholecystectomy 177 35
Nissen fundoplication 100 –
Appendectomy 43 25
Spleen cyst unroofing 85 37
Removal of the adrenal cyst 70 –
All 79 40

Table 2. Average postoperative hospitalization time of the different laparoscopic single incision technique procedure

Type of procedure Average time of hspitalization (days) SD
Cholecystectomy 2 1,2
Adrenalectomy 3,18 1,5
Splenectomy 3,5 1,2
Nissen fundoplication 1 0
Appendectomy 4 1,4
All 2,4 1,4
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surgery), NOTUS (natural orifice transumbil-
ical surgery), SLAPP (single laparoscopic port 
procedure), SPLS (single-port laparoscopic 
surgery), SPL (single-port laparoscopy), SLIT 
(single laparoscopic incision transabdominal) 
(4).

Until recently, most of the procedures per-
formed using SILS involved relatively simple 
procedures, in particular cholecystectomies. 
There are many reports in the literature docu-
menting good results of cholecystectomy with 
this technique (5-12). With time the number 
of types of laparoscopic procedures performed 
using a single incision increased. Such proce-
dures as: appendectomies, adrenalectomies, 
splenectomies, large intestine resections, sur-
gical procedures of inguinal hernia, bariatric 
procedures and other procedures emerged 
among them (13-22).

SILS technique that limits the extent of 
surgical access to a single small incision, seems 
to be gaining popularity. It is also utilized in 
other specialties than general surgery, such 
as urology (nephrectomies, surgery of the 
prostate), gynecology (hysterectomies, surgery 
of the appendages) or pediatric surgery (ap-
pendectomies, splenectomies, cholecystecto-
mies, surgery of the intussusception) (23-28). 

First literature data are promising and 
underscore safety of use, number of complica-
tions comparable to conventional laparoscopy 
and excellent cosmetic effects of minimally 
invasive SILS procedures, however further 
studies are required to assess utility of this 
new surgical technique. There is still no 
unequivocal evidence documenting better 
postoperative course and smaller adhesions 
in patients undergoing laparoscopic proce-
dures using a single port versus conventional 
laparoscopy. Some authors are concerned 
about potentially high incidence of scar hernia 
after the umbilical trocar with SILS proce-
dures.

Our results indicate that the laparoscopic 
technique using single umbilical incision can 
be safely used during various minimally inva-
sive procedures.

Rate of conversions to conventional laparos-
copy in the analyzed patient group was low, 
2.9%. All conversions were of technical nature 
and depended on difficult anatomy and were 
not forced by intraoperative complications. 
What must be emphasized, there were no 
cases of conversion to open surgery. In all these 

cases insertion of additional trocars was suf-
ficient and had no significant effect on the 
postoperative period.

Complications that occurred in the analyzed 
patient group were not directly related to the 
single access surgical technique and could have 
occurred also with conventional laparoscopy. 
Reoperation due to postoperative bleeding was 
required only in a single patient and was pre-
formed from the same single umbilical ac-
cess.

Subjects who underwent concomitant sple-
nectomy and cholecystectomy seemed to get 
the greatest benefit from the single access 
laparoscopic procedure. Splenectomy and 
cholecystectomy from the single umbilical inci-
sion, despite inconveniences related to chang-
ing position of the patient during the proce-
dure, markedly reduced the number of postop-
erative wounds.

Recently published metaanalyses compar-
ing results of conventional and single access 
laparoscopic cholecystectomies did not demon-
strate any differences with regard to number 
of complications, including infected wounds, 
conversion rate, number of scar hernias, need 
for analgesic drugs, duration of hospitalization 
(29, 30). However, longer duration of the pro-
cedure (29, 30), slightly larger average blood 
loss (30) with better cosmetic effect was found 
for SILS cholecystectomy (29, 30).

Clearly a relatively high cost of umbilical 
trocar that increases the total cost of the surgi-
cal procedure and hospitalization, especially 
in Poland, limits wider use of this surgical 
technique.

Lack of clear advantage of the single access 
procedures over the conventional laparoscopic 
procedures in literature reports except for bet-
ter cosmetic effects, economic consideration and 
our own experience leads to the situation that 
with time we perform such procedures with less 
enthusiasm and slightly less common.

CONCLUSIONS

Our results clearly indicate that single ac-
cess laparoscopic procedures are safe. It may 
be a rational alternative to conventional lap-
aroscopy in various minimally invasive proce-
dures, in particular in young patients for whom 
excellent cosmetic effects of surgical treatment 
are of particular importance.
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