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Purpose: Recently, single incision laparoscopic surgery (SILS) has been studied for its being less invasive surgery and hav-
ing cosmetic improvement. We investigated the application of SILS for an appendectomy (SILS-A) in cases of complicated 
appendicitis and compare it with a conventional laparoscopic appendectomy (C-LA).
Methods: This study involved a total of 40 patients who underwent C-LA or SILS-A in patients with complicated appendi-
citis; 25 patients received a C-LA, and the other 15 patients received a SILS-A. The clinical outcomes and cosmetic results 
were compared between the groups.
Results: The SILS-A procedures were performed successfully in patients with complicated appendicitis, but 6 patients who 
underwent SILS-A needed an additional port for dissection and drainage. Clinical outcomes and postoperative complica-
tions were similar in both study groups. The SILS-A group showed significantly higher numbers of pain control than the 
C-LA group, and the one port SLLS-A group showed significantly better cosmetic result than the C-LA group.
Conclusion: SILS-A is technically feasible and safe in patients with complicated appendicitis. However, SILS-A has more 
postoperative pain than C-LA, and more active pain control should be considered for patients undergoing SILS-A.
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is being applied to diverse surgeries as a new technique for 
minimal invasive surgery [4-7].

In studies comparing single incision laparoscopic surgery for 
an appendectomy (SILS-A) with a conventional laparoscopic 
appendectomy, although early pain was observed, the former 
was superior from the esthetic viewpoint, and the incidence 
of complications was not different. Thus, recently, it was re-
ported as a technique that could be performed safely [8-10]. 
However, studies on the application of single incision laparo-
scopic surgery for an appendectomy to cases of complicated 
appendicitis associated with necrosis, perforation, or abscess 
have not been reported. Therefore, we performed this study to 
examine the application and the safety of SILS-A by compar-
ing single incision laparoscopic surgery for an appendectomy 
with a conventional 3-port laparoscopic appendectomy.

METHODS

Subjects
The study was performed on 40 appendicitis patients with 
complications who underwent either a 3-port laparoscopic 

INTRODUCTION

Acute appendicitis is the most common disease requiring 
emergency surgery in the surgical field, and the appendectomy 
is one of the most basic surgeries for surgeons. In numerous 
studies, when the conventional laparoscopic appendectomy 
using 3 ports (C-LA) is compared with a laparotomy, it has ad-
vantages of reduced pain, reduced hospital stay, and enhanced 
esthetic effects [1-3]. Recently, as minimal invasive surgeries 
draw attention, laparoscopic surgery is being applied to almost 
all surgical areas, and single incision laparoscopic surgery (SILS) 
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appendectomy or single incision laparoscopic surgery for an 
appendectomy by the same surgeon from July 2009 to June 
2010 at our hospital. Patients receiving a 3-port C-LA were 25 
cases, and patients receiving single incision laparoscopic sur-
gery for an appendectomy were 15 cases. Among the patients 
who underwent single incision laparoscopic surgery for an ap-
pendectomy and the patients who underwent a 2-port laparo-
scopic appendectomy, due to severe inflammation and severe 
adhesion, resection was difficult; thus, additional trocars were 
inserted for drainage in 6 cases. Patients with other diseases, 
such as previous cardiopulmonary diseases, uncontrollable di-
abetes, and renal failure, and thus a risk group for general an-
esthesia and the pneumoperitoneum space, and 2 patients con-
verted to a laparotomy due to adhesion were excluded from 
the subjects. This study was a retrospective review of medical 
records. The technique of single incision laparoscopic surgery 
for an appendectomy was approved by the Ethical Committee 
of our hospital. 

Prior to surgery, abdominal ultrasonography or computed 
tomography was performed on all patients. In regard to surgi-
cal methods, the 3-port laparoscopic appendectomy, single in-
cision laparoscopic surgery for an appendectomy and the lap-
arotomy were explained to the patient, after which the method 
was selected by the patients themselves and their guardians. 
While explaining laparoscopic surgery, the conversion to a was 
explained again. Appendicitis associated with complications 
are defined as cases showing gangrene or perforation changes 
detected by surgical findings or histologically, or cases with 
an abscess in the vicinity of the appendix. 

Surgical methods
General anesthesia was administered to all patients, drainage 
was performed prior to surgery, and the insertion of a drain-
age tube was performed on two patients with generalized peri-
tonitis. Simultaneously with the diagnosis of appendicitis, an 
antibiotic, 2nd generation cephalosporin, was administered, 
and for cases diagnosed as appendicitis associated with com-
plications, aminoglycoside and metronidazole were also ad-
ministered.

In the supine position, the patient took an approximately 15-
20° trendelenburg position, and the surgical view was secured 
by leaning to the left by 15-20°. The surgeon stood in the left 
lower area of the patient, leaning toward the lower extremities, 
and the first assistant manipulated the laparoscope on the right 
upper side of the surgeon. The 3-port laparoscopic appendec-
tomy was performed using 3-trocar techniques, and through 
the transverse incision of the skin, 1.5-2 cm in length, in the 
vicinity of the umbilicus, the pneumoperitoneum was made 
using a Veress needle, and a 10-mm trocar was inserted. A 5- 
mm trocar was inserted between the pubic bone and the mid-
dle of the umbilicus, and another 5-mm trocar was inserted in 
the vicinity of the McBurney point. The mesoappendix was li-

gated and dissected by the application of the LigaSure (Valley-
lab, Boulder, CO, USA) and electric coagulation. The appendi-
ceal base was ligated by the use of one Endo loop (Ethicon, 
Somerville, NJ, USA), and electric coagulation was performed 
on the mucosa of the dissected appendix. To prevent infection 
in the area of the trocar insertion, the surgeon removed the re-
sected appendix to the extracorporeal area by using a Lap-bag 
(Sejong Medical, Paju, Korea) through the 10-mm trocar area. 
The abdominal cavity was washed with saline. Afterward, for 
cases showing perforation or severe inflammation, such as an 
abscess in the vicinity of the appendix, sufficient drainage after 
surgery was achieved by installing a Jackson-pratt drain through 
the 3rd trocar.

Single incision laparoscopic surgery for an appendectomy was 
performed in the supine position under general anesthesia, and 
in the umbilical area, according to the open incision method, a 
1.5- to 2-cm vertical incision was made. If the umbilical area 
was severely dirty or malodorous, avoiding the center of the 
umbilical area, in the area above the umbilical area or based on 
the umbilical area, a half moon incision window 1.5- to 2-cm 
in size was made. When the insertion route to the abdominal 
cavity was secured, a wound retractor (Alexis, Applied Medical, 
Rancho Santa Margarita, CA, USA) was inserted, 30°. In addi-
tion, one 5-mm trocar for use with a 30°, 5-mm laparoscopic 
camera (Karl-Storz, Tuttlingen, Germany) and the injection of 
CO2 gas, two homemade 5-mm trocars to reduce collisions of 
the tips of the trocars during single incision laparoscopic sur-
gery, and a three-way catheter to remove smoke generated dur-
ing the use of the electric coagulator were fixed using silk in the 
finger area of surgical gloves to prevent the leakage of the air 
(Fig. 1A). To prepared the homemade 5-mm trocars, the wide 
upper area of the previous 5-mm trocar was eliminated, and 
an elastic rubber hose was connected to the end of the column. 
If the elastic rubber hose were to be located above, during the 
manipulation of the laparoscopic device, the trocar would be 
readily depressed to the inside of the glove; thus, it was located 
below and immobilized in the finger area inside the surgical 
gloves (Fig. 1B). For cases difficult to resect because of perfo-
ration or severe inflammation, such as an abscess in the vicin-
ity of the appendix and requiring drainage, an additional 5- 
mm trocar was inserted in the vicinity of the McBurney point. 
The intra-abdominal cavity pressure was maintained by using 
a method similar to that used for conventional laparoscopic 
surgery, and a meso-appendectomy and an appendectomy were 
performed by using identical methods. After the resection of 
the appendix, the resected appendix was added to the finger of 
glove that was no longer required and ligated with a pair of for-
ceps. If the appendix was big or contamination was severe, us-
ing the Lap-bag, it was removed to the extracorporeal area, the 
abdominal cavity was washed, and the wound retractor was re-
moved. If drainage was required, a 5-mm trocar was inserted 
in the vicinity of the McBurney point, and a Jackson-pratt drain 
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was installed.

Postsurgical pain management 
In all patients, a patient-controlled analgesia (Accufusor, 
WooYoung Medical, Korea) was used. As the patient-controlled 
analgesia, 18 μg/kg of fentanyl and 3 mg/kg of Keromin (Ke-
torolac Tromethamine) were diluted with metoclopramide and 
saline to a 100-mL volume and injected. For cases presenting 
with severe pain, higher than 5 points on a verbal numerical 
rating scale (VNRS), despite the use of patient-controlled an-
algesia, as additional analgesic, Keromin (Ketorolac Trometh-
amine) was injected intravenously.

Data analysis 
The subject patients were divided into the group that under-
went a 3-port laparoscopic appendectomy and the group that 
underwent single incision laparoscopic surgery for an appen-
dectomy. The group who underwent single incision laparo-
scopic surgery for an appendectomy was divided again into 
the group that underwent one-port single incision laparoscopic 
surgery for an appendectomy and the group that underwent 
two-port single incision laparoscopic surgery for an appendec-
tomy, and operation time (duration from skin incision to skin 
suture), the postsurgical hospitalization period, the gas release 
time after surgery, the day oral intake was initiated, complica-
tions, the frequency of the administration of analgesics after 
surgery, and the esthetic satisfaction level were analyzed by us-
ing the student’s t-test and the chi-square test with the SPSS 
program (SPSS Inc., Chicago, IL, USA). P-values lower than 
0.05 were considered to be statistically significant. Esthetic sat-
isfaction level was scored by interviews, with 0 being unsatis-
factory to 10 being satisfactory, at the first visit to an outpatient 
clinic after discharge.

RESULTS

In patients who underwent single incision laparoscopic sur-
gery for an appendectomy, cases in which the resection was dif-
ficult due to severe inflammation resulting in severe adhesion 
and additional trocars had to be inserted for drainage were 6, 
but none of those cases was converted to 3-port laparoscopic 
appendectomy or a laparotomy. The ratio of males to females 
for the patients who underwent single incision laparoscopic 
surgery for an appendectomy was 8:7, their mean age was 35.5 
± 13.2 years, and their body mass index was an average 23.4 ± 
3.2 kg/m2. In the group that underwent a 3-port laparoscopic 
appendectomy, the ratio of males to females was 14:11, their 
age was 37.9 ± 14.5 years, and their body mass index was 24.2 
± 3.6 kg/m2. The operation time of the group that underwent 
single incision laparoscopic surgery for an appendectomy was 
62.5 ± 18.7 minutes, that of the group that underwent single 

A B

Fig. 1. Homemade port system of single incision laparoscopic surgery for appendectomy. A surgical glove was attached with a 5-mm trocar, 
two pipes and one 3-way (A), and an elastic rubber hose (arrow) was attached at the distal pipe (B).

Table 1. Demographic data and operative comparison for C-LA and 
SILS-A in complicated appendicitis

C-LA (n = 25) SILS-A (n = 15) P-value

Gender (M/F) 14/11 8/7 0.752

Mean age ± SD (yr)    37.9 ± 14.5   35.5 ± 13.2 0.624

Mean BMI ±SD 24. 2 ± 3.6 23.4 ± 3.2 0.867

Mean OP time (min)    53.7 ± 11.5   62.5 ± 18.7 0.084

Time until gas out (hr)    29.5 ± 14.7   35.2 ± 18.5 0.134

Time until diet start (hr)   45. 2 ± 12.6   50.3 ± 14.5 0.231

Hospital stay (day)    6.4 ± 1.6   6.8 ± 1.8 0.840

No. of IV pain control    0.7 ± 0.6   2.2 ± 1.5 0.045

Cosmetic results    8.5 ± 1.5   9.2 ± 0.8 0.086

C-LA, three-port conventional laparoscopic appendectomy; SILS-A, single incision 
laparoscopic surgery for appendectomy; SD, standard deviation.
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port single incision laparoscopic surgery for an appendectomy 
was 60.5 ± 15.8 minutes, and that of the group that underwent 
a 3-port laparoscopic appendectomy was 53.7 ± 11.5 minutes. 
Although the time was longer for the group that underwent sin-
gle incision laparoscopic surgery for an appendectomy, no sta-
tistically significant differences was detected (P = 0.084, 0.173). 

As clinical courses, the time to the first gas out after surgery 
of the group that underwent a single incision laparoscopic ap-
pendectomy was 35.2 ± 18.5 hours, that of the group that un-
derwent one-port single incision laparoscopic surgery for an 
appendectomy was 31.3 ± 15.0 hours, and that of the group that 
underwent a 3-port laparoscopic appendectomy was 29.5 ± 14.7 
hours. The times to the first diet after surgery were 50.3 ± 14.5 
hours, 47.4 ± 11.6 hours, and 45.2 ± 12.6 hours, and the hospi-
talization periods were 6.8 ± 1.8 days, 6.2 ± 1.5 days, and 6.4 ± 
1.5 days, respectively. The interval to the first gas out after sur-
gery, the start of diet, and the hospitalization period showed 
no statistically significant difference.

The frequency of additional analgesics administered to the sin-
gle incision laparoscopic surgery for an appendectomy group 
was 2.2 ± 1.5 times, that for the one-port single incision laparo-
scopic surgery for an appendectomy group was 1.3 ± 1.8 times, 
and that for the 3-port laparoscopic appendectomy group was 
0.7 ± 0.6 times. The frequency in the single incision laparoscopic 
surgery for an appendectomy group, in comparison with that 
for the 3-port laparoscopic appendectomy group (P = 0.045) 
was higher, and this result had statistical significance, but the 
comparison with the one-port single incision laparoscopic ap-
pendectomy group showed no statistically significant differ-
ence (P = 0.088).

The esthetic satisfaction levels for the single incision laparo-
scopic surgery for an appendectomy group and for the 3-port 
laparoscopic appendectomy group were 9.2 ± 0.8 points and 
8.5 ± 1.5 points, respectively, but this difference was not statis-
tically significant. Nonetheless, the one-port single incision 
laparoscopic surgery for an appendectomy group showed the 

statistically significant improved cosmetic results) (P = 0.043) 
(Tables 1, 2).

In regard to postsurgical complications, in the single incision 
laparoscopic surgery for an appendectomy group, seroma in the 
umbilical area developed in 2 patients, wound infection in the 
umbilical area developed in 1 patient, and a defect of the fascia 
in the umbilical area developed in 1 patient, significant these 
differences between the two groups were not statistically signif-
icant (Tables 3, 4). When the defect of the fascia in the umbili-
cal area and seroma developed simultaneously, the fascia defect 
was sutured 7 days after surgery. The other patients recovered 
after preservation treatments performed at outpatient clinics. 
In the 3-port laparoscopic appendectomy group, wound infec-
tion developed in 1 patient, ileus developed in 1 patient; they 
recovered after conservative management. Fig. 2 is immedi-
ated postoperative scar after SILS-A.

DISCUSSION

Since the laparoscopic appendectomy was introduced for the 
first time by Semm [11] in Germany for an appendix without 
inflammation during gynecological surgery using laparoscopy, 
it has been performed by numerous surgeons. In comparison 
with a laparotomy, a laparoscopic appendectomy reduces post-

Table 2. Demographic data and operative comparison for C-LA, Tp SILS-A, and Op SILS-A in complicated appendicitis

C-LA (n = 25) Tp SILS-A (n = 6) P-value Op SILS-A (n = 9) P-value

Gender (M/F) 14/11 4/2 0.451 4/5 0.824

Mean age ± SD (yr)    37.9 ± 14.5   34.2 ± 16.7 0.357   38.2 ± 11.7 0.767

Mean BMI ± SD 24. 2 ± 3.6 23.2 ± 3.5 0.726 23.8 ± 3.0 0.892

Mean OP time (min)    53.7 ± 11.5   64.8 ± 23.5 0.078   60.5 ± 15.8 0.173

Time until gas out (hr)    29.5 ± 14.7   36.9 ± 21.5 0.154   32.6 ± 15.0 0.551

Time until diet start (hr)   45. 2 ± 12.6   52.3 ± 16.5 0.274   47.7 ± 11.6 0.479

Hospital stay (day)    6.4 ± 1.6   7.2 ± 2.8 0.240   6.2 ± 1.5 0.825

No. of IV pain control    0.7 ± 0.6   2.6 ± 2.0 0.040   1.6 ± 1.5 0.088

Cosmetic results    8.5 ± 1.5   9.0 ± 1.0 0.245   9.5 ± 0.5 0.043

C-LA, three-port conventional laparoscopic appendectomy; Tp SILS-A, two-port single incision laparoscopic surgery for appendectomy; Op SILS-A, one-port single incision 
laparoscopic surgery for appendectomy; SD, standard deviation.

Table 3. Postoperative complications in C-LA and SILS-A

C-LA (n = 25) SILS-A (n = 15) P-value

Wound seroma 0 2 0.164

Wound infection 1 1 0.717

Ileus 1 0 0.327

Fascia dehiscence 0 1 0.334

Overall (%)  2 (8)  3 (20)a 0.330

C-LA, three-port conventional laparoscopic appendectomy; SILS-A, single incision 
laparoscopic surgery for appendectomy.
aWound seroma and fascia dehiscence were present in the same patient.
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surgical pain and the dose of analgesics. It also reduces not only 
tissue injury of patients but also irritation of the intestine and, 
thus, reduces adhesion that may occur after surgery. It allows 
early ambulation and food intake, it shortens the hospitaliza-
tion period, which allows early return to routine life, it allows 
other associated diseases within the abdominal cavity to be as-
sessed, and it has cosmetic improvements. As a result, it is now 
widely performed [1-3].

As laparoscopic minimal invasive surgery draws attention, in-
terest in non-scar surgical methods is on the rise, and together 
with the development of equipment, Natural Orifice Translu-
minal Endoscopic Surgery (NOTES), single-trocar or single-
incision surgical methods have been applied to diverse diseases 
in the abdominal cavity [4-7, 12] Although it differs slightly de-
pending on the surgeon, single incision laparoscopic surgery 
for an appendectomy makes an incision window through the 
umbilicus in most cases. It is applied to an appendectomy as a 
new technique of minimal invasive surgery because the umbi-
licus is located in the middle of the abdomen, so diverse intra-
abdominal approaches can be performed; blood vessels and 
nerves are absent, so incision windows can be readily created; 
even after surgery, wounds become depressed within the um-

bilicus and, thus, may be considered as a congenital existing 
scar [8-10, 13].

Reviewing the reports that compared single incision laparo-
scopic surgery for an appendectomy with a conventional 3-port 
laparoscopic appendectomy, the former was found to reduce 
scars, in addition to having the advantages of a 3-port laparo-
scopic appendectomy; thus, it is advantageous from cosmetic 
improvement. Nonetheless, shortcomings, long operation time 
and substantial early postsurgical pain, have been reported [8-
10]. The reason that the operation time of single incision lapa-
roscopic surgery for an appendectomy is longer than that for a 
conventional 3-port laparoscopic appendectomy may be that 
different from the conventional 3-port laparoscopic appendec-
tomy, the location and the view of the laparoscopic camera are 
limited and a narrow incision window causes collisions with 
and interference between the laparoscopic surgical equipment 
and the laparoscopic camera [14, 15]. To compensate for such 
shortcomings, we used a 30°, 5-mm laparoscopic camera (Karl-
Storz). If commercial trocars are used during single incision 
laparoscopic surgery, during the manipulation of laparoscopy, 
collisions in the wide upper area; thus, to reduce the number 
of collisions, the wide upper area of the conventional 5-mm was 

A B

Fig. 2. Immediate postoperative scar after single incision laparoscopic surgery for appendectomy. An 18-year-old, gangrenous-type woman 
patient (A), and a 25-year-old, perforated-type woman patient (B).

Table 4. Postoperative complications in C-LA, Tp SILS-A, and Op SILS-A

C-LA (n = 25) Tp SILS-A (n = 6) P-value Op SILS-A (n = 9) P-value

Wound seroma 0 1 0.363 1     0.096

Wound infection 1 1 0.490 0   0.55

Ileus 1 0 0.327 0   0.55

Fascia dehiscence 0 1 0.363 0 1.0

Overall (%) 2 (8)  2 (30)a 0.291 1 (11.1)     0.786

C-LA, three-port conventional laparoscopic appendectomy; Tp SILS-A, two-port single incision laparoscopic surgery for appendectomy; Op SILS-A, one-port single incision 
laparoscopic surgery for appendectomy.
aWound seroma and fascia dehiscence were present in the same patient.
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eliminated, and only the columnar lower area was made as a 
homemade movement pathway of the laparoscopic equipment. 
To prevent the leakage of intra-abdominal gas to the homemade 
columnar path, an elastic rubber hose was connected to the tip 
area. When the elastic rubber hose was placed in the upper area, 
during the manipulation of laparoscopic equipment, the colum-
nar trocar became readily depressed inside the gloves; hence, it 
was placed in the lower area, fixed in the finger area inside the 
glove, and laparoscopic manipulation was performed (Fig. 1).

For cases in which collision and interference phenomenon 
between laparoscopic surgical equipment and laparoscopic 
cameras occur, laparoscopic manipulation was made easy by 
using the flexible laparoscopic Roticulator Grasper, Dissector, 
and Shear (Covidien, Norwalk, CT, USA). If it was determined 
that resection was difficult because of severe adhesion due to 
inflammation or that drainage was required, an additional 5- 
mm trocar was inserted immediately in the vicinity of the Mc-
Burney point to facilitate the manipulation of laparoscopy. 

Through such methods as those discussed above, single inci-
sion laparoscopic surgery for an appendectomy can even be 
applied to appendicitis patients with associated complications, 
and the operation time may be shortened. In our study, in ap-
pendicitis patients with associated complications, the surgery 
time was longer than that for a conventional 3-port laparo-
scopic appendectomy, but the difference was not statistically 
significant.

Recently, commercial single trocars have been used. Nonethe-
less, to lower the cost and to convert commercialized trocars 
to working windows, a minimum 2.5-cm incision window was 
required. Hence, to remove small organs such as the appendix, 
large incisions were thought not to be required, so they were 
not used. For the removal of big organs, the use of commercial 
single trocars is thought to be convenient, and the operation 
time may be shortened.

Park et al. [9] reported that in single incision laparoscopic sur-
gery for an appendectomy, early pain was more severe than it 
was in a conventional 3-port laparoscopic appendectomy. This 
might be caused by the fact that although the skin incision in 
the umbilical area is small, the actual length of the fascia inci-
sion is longer, and through a small incision window, laparo-
scopic equipment is used at once, which irritates the incision 
window. In our study, similarly, in the single incision laparo-
scopic surgery for an appendectomy group, statistically- signif-
icantly more analgesics were administered, and this is thought 
to be associated with the fascia incision length being longer than 
the skin incision in the umbilical area, as suggested by Kim et 
al. [16]. 

In addition, in the one-port single incision laparoscopic sur-
gery for an appendectomy group, pain was not statistically sig-
nificantly different; nonetheless, the 2-port single incision lap-
aroscopic surgery for an appendectomy group showed statisti-
cally significant differences; thus, pain patterns different from 

those for one-port single incision laparoscopic surgery for an 
appendectomy were shown. This may be due to different pain 
patterns being shown according to not only the length of the 
fascia incision in the umbilical area but also additionally in-
serted trocars and clinical features. For such cases, aggressive 
management of early pain may be required. 

Postsurgical complications in patients who underwent single 
incision laparoscopic surgery for an appendectomy were treated 
without special side effects or complications, except wound 
problems. A seroma in the umbilical area developed in 2 pa-
tients, wound infection in the umbilical area developed in 1 
patient, and a fascia defect in the umbilical area developed in 1 
patient. However, these results were not statistically different 
from those for patients who underwent a 3-port laparoscopic 
appendectomy. The fascia defect in the umbilical area and the 
seroma developed simultaneously, and 7 days after surgery, the 
fascia defect was sutured; nonetheless, the incidence of compli-
cations, compared with patients who underwent a 3-port lapa-
roscopic appendectomy, was not statistically different. The other 
2 patients recovered after preservation treatment administered 
in outpatient clinics. All postsurgical complications developed 
in patients who had had the center of the umbilical area resected 
vertically. It is thought that, depending on the state of the um-
bilical area of each patient, if the umbilical area is severely dirty 
or malodorous, a half-moon incision in the upper umbilical 
area or near the center of the umbilical area, but avoiding the 
center, should be considered. As introduced by Kim et al., [16] 
if the peritoneum and the fascia are sutured together, the sur-
gery can be completed without skin suture, and the umbilicus 
can be compressed with gauzes formed as a ball, the wound 
can drain well, and wound inflammation can be reduced. In 
addition, the umbilicus becomes located within the skin, thus 
improving the cosmetic results. To prevent a defect of the fas-
cia in the umbilical area, during suture, it is required to make 
sure definitely the umbilical fascia. 

The esthetic satisfaction level was not statistically significant 
in single incision laparoscopic surgery for an appendectomy. 
However, in patients who underwent one-port single incision 
laparoscopic surgery for an appendectomy, statistically signifi-
cant satisfaction levels were shown in comparison with patients 
who underwent 3-port laparoscopic surgery for an appendec-
tomy. Thus, if problems associated with wounds are resolved, 
esthetic satisfaction can be maximized.

In six patients who underwent single incision laparoscopic 
surgery for an appendectomy, resection was difficult due to se-
vere adhesion, and additional trocars were inserted for drain-
age. In a strict sense, the surgery in these cases was not single 
incision laparoscopic surgery for an appendectomy; nonethe-
less, at first, single incision laparoscopic surgery could be ap-
plied to appendicitis patients with associated inflammation, 
and as mentioned above, single incision laparoscopic surgery 
for an appendectomy is thought to be applicable to all types of 
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appendicitis. In other words, in appendicitis with associated 
complications, during surgery, if the progression of surgery is 
difficult, additional trocars may be inserted and used conve-
niently, and through the port, drainage tubes may be installed. 
Thus, a single incision laparoscopic appendectomy can be ap-
plied to appendicitis with associated complications, and it is 
thought to be a safe technique. In the future, comparative stud-
ies on more patients should be conducted. When single incision 
laparoscopic surgery for an appendectomy was applied to ap-
pendicitis patients with associated complications, surgery could 
be performed without substantial difficulties during the proce-
dure, and the postsurgical satisfaction level of patients was high. 
In single incision laparoscopic surgery for an appendectomy, 
more cases presented with early pain in comparison with a 3- 
port appendectomy. Therefore, aggressive pain management 
may be required. A series of studies on larger patient groups 
should be conducted if single incision laparoscopic surgery for 
an appendectomy is to be established as the preferred surgery 
for appendicitis patients with associated complications. 
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