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ABSTRACT

Aim: The benefits of laparoscopic approach over open surgery have been demonstrated in
recent decades and development of Single incision laparoscopic surgery (SILS) aimed to
reduce invasiveness of multiport laparoscopy. Our aim is to compare results of single inci-
sion laparoscopic (SILS) appendectomy and multiport laparoscopic (MPL) appendectomy in
this prospective study.

Material and Methods: 25 consecutive patients who underwent SILS appendectomy (group
1) were compared with 25 patients who underwent MPL appendectomy (group 2) during the
same period. Data consisting of patient characteristics, definitive diagnosis, operation time,
blood loss, hospital stay time, complications, pain scores, rate of conversion to MPL and
open surgery and satisfaction rate of cosmetic outcome were collected.

Results: 23 (92%) SILS appendectomies and 22 (88%) MPL appendectomies were completed
successfully. The operation time was significantly longer in groups 1 (57.60+18,99 vs. 37.20
+ 7.91 minutes, p<<0.001). Higher pain scores and better cosmetic outcomes were observed
in group 1 (p<0.05) with no significant difference in complication rates between groups
(p>0.05).

Conclusion: SILS appendectomy seems to be an acceptable alternative to MPL appendectomy
with acceptable results. SILS is a safe, feasible and effective technique for appendectomy.
Despite higher postoperative pain, cosmetic satisfaction is excellent in SILS group.
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INTRODUCTION

Minimally invasive surgical techniques have developed during recent
decades, aiming to reduce surgical invasiveness and patient morbidity. As a
minimally invasive alternative to open appendectomy, laparoscopic
appendectomy was first performed by Semm in 1983 and gradually gained
acceptance (1). Comparative studies result in better diagnostic accuracy,
reduced use of analgesics, shorter recovery time and a lower rate of wound
infection in conventional Multiport Laparoscopic Surgery (MPL) comparing to
open appendectomy (2). Single-Port access Laparoscopic Surgery (SILS) is a
minimally invasive technique that has been applied to several abdominal
operations including appendectomy, aiming to reduce trauma of surgical
access and to improve cosmetic results over MPL (2-5). The main proposed
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benefit of using SILS technique for appendectomy is
absence of a visible scar by concealing the incision in
umbilicus (6). Reduced postoperative pain, shorter
recovery times, and improved cosmetic outcomes
are among the anticipated benefits of SILS appendec-
tomy compared to MPL; however, these results
require prospective evaluation (7). Current research
indicates that SILS appendectomy is both feasible
and safe, yet additional comparative studies are
needed. Consequently, we conducted a prospective
comparison of the outcomes of SILS appendectomy
versus conventional MPL appendectomy at our
hospital.

MATERIAL AND METHODS
Study Groups and Inclusion Criteria

The study received approval from the Ethical
Committee of the Turkish Ministry of Health, and
informed consent was obtained from all participants.
Data were collected from fifty patients diagnosed with
acute appendicitis who met the inclusion criteria
and were consecutively prepared for laparoscopic
appendectomy by a single surgeon at our hospital from
February 2019 to February 2022. The participants,
comprising 38 males and 12 females, ranged in age
from 21 to 64 years, with a mean age of 31.38£10.20
years. They were randomly assigned to either the SILS
appendectomy group (Group 1, n=25) or the MPL
appendectomy group (Group 2, n=25).

Exclusion Criteria

Patients with an ASA score of four or higher, as
well as those deemed unsuitable for laparoscopic
surgery, were excluded from this study. Additionally,
individuals with a history of prior abdominal surgery,
pregnancy, previous peritonitis, or those currently
undergoing peritoneal dialysis were also excluded.

Preoperative Preparation and Postoperative
Assessment

Preoperative assessment, anesthetic procedures,
and antibiotic therapy were uniformly administered to
all patients. A dosage of 1 gram of intravenous
ampicillin and sulbactam was given 30 minutes prior to
the skin incision. Key variables such as demographics,
body mass index (BMI), ASA score, operative morbidity
and mortality, duration of surgery, postoperative pain
assessment results, length of hospital stay, cosmetic
satisfaction rates, and occurrences of conversion to
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MPL or open appendectomy were meticulously record-
ed. For postoperative pain management, Tenoxicam
(40 mg daily) was utilized, with an additional 50 mg of
Tramadol provided as needed. The Visual Analogue
Scale (VAS) was employed to assess postoperative pain
levels at the sixth hour (POSH-VAS) and on the first
postoperative day (POFD-VAS) (8). Morbidity was
evaluated based on the incidence of gastrointestinal
leaks, wound infections, reoperations, hospital
readmissions, and incisional hernias. Cosmetic out-
comes were rated on a scale from 1 (indicating the low-
est satisfaction) to 5 (indicating the highest satisfaction)
at the six-month postoperative mark.

Surgical Procedure

Surgical procedures were conducted under general
anesthesia with orotracheal intubation. Patients were
positioned supine with a slight left tilt to improve
exposure of the pericaecal area. Standard intra-
peritoneal CO2 insufflation was carried out at pres-
sures ranging from 12 to 14 mmHg in both groups. A
urinary catheter was placed under general anesthe-
sia and subsequently removed at the conclusion of
the operation. In all cases, 10 mL of 0.25%
Bupivacaine was infiltrated at the incision sites
before skin closure to optimize postoperative pain
management.

SILS Appendectomy

A 15mm vertical skin incision and a 20mm vertical
fascial incision were made directly at the base of the
umbilicus, with stay sutures placed on both sides. A
flexible SILS port (Covidien Inc., Norwalk, CT, USA),
which features an insufflation port and three trocar
holes, was introduced using an open access tech-
nique to gain entry into the intraperitoneal cavity.
Insufflation was initiated following the placement of
the trocars. The surgeon and assistant positioned
themselves to the left of the patient. Articulated
instruments utilized in the procedure included 5mm
graspers (Roticulator Endo-Grasp and Roticulator
Endo-Dissect; Autosuture, Ascot, UK) and flexible
scissors (Roticulator Endo Mini-Shears; Autosuture).
After dissecting the mesoappendix with LigaSure, the
base of the appendix was ligated using an Endo-Loop
(Ethicon, US) and then transected. The appendix was
subsequently extracted using an Endo-Catch
(Covidien Inc., Norwalk, CT, USA). Following the
extraction, the fascia and skin were closed with
polypropylene sutures. To enhance umbilical cosmesis,
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subcutaneous 4/0 poliglecaprone absorbable sutures
were applied. In three cases of perforated appendicitis,
vacuum drains were placed through the incision, and
all drains were removed on the second post-
operative day.

MPL Appendectomy

A vertical skin and fascia incision, measuring 15 mm,
was made at the base of the umbilicus, followed by
intraperitoneal CO2 insufflation using a Veress needle.
An initial exploration was conducted through an 11 mm
trocar placed at the incision site, with an additional 11
mm trocar inserted in the right upper quadrant. A 5
mm trocar was also positioned along the midline,
approximately 6 to 8 cm below the initial umbilical
trocar. Dissection of the mesoappendix was performed
with LigaSure, and the base of the appendix was ligated
using an Endo-Loop. The appendix was then removed
utilizing an Endo-Catch device. The closure of the
umbilical fascia and skin incision was achieved with a
polypropylene suture. A vacuum drain was placed
through the 5 mm trocar incision and extended to the
rectovesical or rectovaginal pouch. The drains were
removed on the second postoperative day.

Statistical Analysis

The clinical and demographic data of the cases were
analyzed using the parametric t-test. This same test
was employed to evaluate operating times and the
duration of hospital stays. For comparing pain scores
and cosmetic outcomes, the non-parametric Mann-
Whitney U test was utilized. Fisher’s exact test was
applied to assess complication rates. Data analysis was
conducted using SPSS statistical software (version 16.0;
SPSS Inc., Chicago, IL, USA), with a significance level set
at 0.05.

RESULTS

A total of 50 patients (38 male and 12 female) were
enrolled with a diagnosis of acute appendicitis. Table 1
presents the characteristics of the patients. There were
no significant variations in age, gender, diagnosis, ASA
score, or BMI between the two groups. Successful com-
pletion rates were high, with 23 (92%) SILS appendec-
tomies and 22 (88%) MPL appendectomies performed
successfully. Two cases from the SILS group and three
from the MPL group were converted to open surgery
due to difficulties in dissecting the appendicular area.
The correlation between diagnosis and conversion was
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Table 1 - Patients’ characteristics

Group 1 Group 2 P
Age 42.86(22-64) + 12.04  40.14(21-68) £ 12.24  0.774
Gender (Male/Female)
BMI (kg/m?) 28.4(20-41) £5.48 27.6(21-38) + 518 0.609
ASA score 1.44(1-3) £ 0.58 1.36(1-2) = 0.48 0.602

BMI: Body Mass Index, ASA score: American Society of Anesthesiology score,
Data is presented as mean (min-max) + SD

found to be significant (p<0.001), with all conversions
to open surgery occurring in cases of complicated
appendicitis. Notably, one patient in group 1 was
classified as morbidly obese. However, we observed no
correlation between body mass index (BMI) and the
conversion rate (p > 0.05).

No surgical complications, such as bleeding or injury
to luminal organs, were observed during the proce-
dure. The average blood loss remained comparable
between the two groups (p = 0.87). The operating data
is detailed in table 2. The mean operating time for
Group 1 was 57.60+18.99 minutes, whereas for Group
2, it was 37.20+7.91 minutes. Notably, the operating
time for Group 1 was significantly longer than that for
Group 2 (p < 0.001).

The mean operating time for the first five cases in
Group 1 was 86.00 £ 8.94 minutes, compared to 50.50
+ 13.50 minutes for the subsequent cases. This
decrease in operating time after the initial five cases
proved to be statistically significant (p = 0.005).

Pain score analyses indicated statistically significant
differences between the groups. The POSH-VAS score
was significantly higher in group 1 compared to group
2 (p = 0.002). Although the POFD-VAS score was also
higher in group 1, it did not reach statistical significance
(2.76 vs 2.44, p = 0.10). Additionally, the correlation
between operating time and POFD-VAS was examined.
The Pearson Correlation Coefficient (PCC) test revealed
a significant correlation between pain scores and
operating time (p < 0.001). When the POSH-VAS scores
between the groups were compared after excluding

Table 2 - Operative data

Group 1
718
57.60 (30-100) + 18.99

Group 2 P
9/16 0.56
37.20 (30-60) + 7.91 < 0.001

Diagnosis (C/NC)
Operating time (min.)

Blood loss (ml.) 8.16 (0-60) + 13.58 8.88 (0-80) + 17.27 0.87
Success rate (%) 23 (92%) 22 (88%)
Conversion to open surgery 2 3

C: Complicated appendicitis (gangrenous or perforated), NC: non-complicated
appendicitis (inflamed or phlegmonous).
Data is presented as mean (min-max) + SD.
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Table 3 - Postoperative data

Table 4 - Complications

Group 1 Group 2 P Group 1 Group 2
POSH-VAS 3.88 (2-5) +0.78 3.08 (2-5) + 0.90  0.002 Stump leak 0 (0%) 0(0%)
POFD-VAS 276(2-4)£ 066 244 (1-4):065 0105 Intraabdominal abscesses 0(0%) 1 (4%)
POFD-VAS T lleus 1(0%) 0 (0%)
(gz(f:_lyded first 5 cases in group 1) Reoperatlon 0 (0%) 0(0%)
Tramadol use (number of patients) 3 4 - Wound infection 2 (8%) 3(12%)
H_(_)§_p_|tal stay (days) 1.20 (1 '3) +0.50 1.24 (1 3) +052 0. 783 B B-Ié-e-d-lng (0%) 0 (0%)
Cosmetic satisfaction 4.72 (4-5) + 0.45 4.28 (3-5) 0.003

POSH-VAS: Postoperative sixth hour visual analogue scale.
POFD-VAS: Postoperative first day visual analogue scale.
Data is presented as mean (min-max) + SD.

the first five SILS cases, no statistical difference was
found (p = 0.38). Postoperative data are presented in
table 3.

No intraoperative complications occurred during
the procedures. One patient in Group 1 experienced
abdominal distention and ileus for two days, which was
managed conservatively. There were no cases of stump
leaks among the patients. The length of hospital stays
was comparable between the two groups. On the
seventh postoperative day, one patient in Group 2
was diagnosed with an intraabdominal abscess.
Percutaneous drainage was performed, and the drain
was removed after four days. Additionally, two patients
from Group 1 and three patients from Group 2 were
readmitted to the hospital due to superficial wound
infections. These infections were treated with local
wound dressing and antibiotic therapy. The complica-
tion rates are detailed in table 4.

The average follow-up time was 19.68 + 8.72
months (ranging from 2 to 36 months). There were
no instances of herniation at the incision site in either
group. The cosmetic satisfaction scores showed a
statistically significant difference between the two
groups (p = 0.003). As anticipated, patients who
underwent SILS appendectomy expressed greater
satisfaction with the scarless umbilical incision (refer
to table 3).

DISCUSSION

Acute appendicitis is one of the most prevalent
conditions necessitating surgical intervention, with a
lifetime risk of developing the condition estimated to
be between 6.7% and 8.6%. The preferred treatment
involves early surgical removal following diagnosis.
The first recorded appendectomy was carried out in
1735 by military surgeon Claudius Amyand, due to a
perforated appendix with a stercoral fistula (11). In
1880, Lawson Tait performed the first appendectomy
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Fisher's exact test was performed for assessment. A
The data are presented as the number of patients and percentiles in parenthesis.
Data is presented as mean (min-max) + SD.

based on a correct preoperative diagnosis (12). The
open appendectomy technique, employing a right
gridiron incision, was introduced by McBurney in
1894 and became widely recognized for its safety and
effectiveness over the decades (13).

The advent of laparoscopic appendectomy for non-
inflamed appendices was first noted in 1983 by
gynecologist Semm (1). Since then, numerous reports
have confirmed that laparoscopic appendectomy is
safe and feasible in a variety of circumstances. Its main
advantages over open appendectomy include enhanced
diagnostic accuracy - particularly in females where
gynecologic issues can mimic acute appendicitis—
superior cosmetic results, minimal tissue trauma,
significantly reduced operative and postoperative
complications, and a shorter recovery time.

The main limitation of this study is the relatively low
number of cases in the groups examined. This suggests
that future research should broaden the scope of their
objectives and involve a larger patient population to
enhance the reliability of the results.

The comparison of pain scores between groups
reveals a strong correlation between operating time
and postoperative pain levels. By considering Single
Incision Laparoscopic Surgery (SILS) as a new routine
technique for our surgical team, we found that
excluding the first five SILS cases, which had longer
operating times, led to significantly comparable post-
operative pain scores and operative times.
Additionally, our findings indicated no increase in surgi-
cal complications associated with the SILS method.
From this refined comparison, we can draw two key
conclusions. First, the transition to SILS as a new
technique presents a steep learning curve for the
surgical team, but adaptation can minimize the risk of
surgical complications during this period. Second, MPL
should be the preferred approach for patients with pre-
operative conditions that favor shorter operative times
during this adaptation phase.
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Single-incision laparoscopic surgery (SILS), also
referred to as laparo-endoscopic single-site surgery or
single-port access surgery, represents an innovative
approach in the realm of abdominal surgery. SILS
was designed to reduce the invasiveness commonly
associated with traditional laparoscopic techniques.
The benefits of a SILS appendectomy align closely with
the primary goals of minimally invasive surgery (MIS)
appendectomy, including decreased surgical trauma,
superior cosmetic outcomes, and enhanced patient
satisfaction.

CONCLUSION

This study demonstrates the anticipated advan-
tages of Single Incision Laparoscopic Surgery (SILS) over
the conventional Multi-Port Laparoscopy (MPL) method
through a statistical analysis of the results. Additionally,
the pronounced steepness of the learning curve has
been highlighted. As anticipated, during the surgical
team's learning phase, SILS procedures typically require
more time. Therefore, patients with co-morbidities
that necessitate a shorter operative duration are more
suitable candidates for MPL or open surgery during the
initial adaptation period of the surgical team.
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