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Purpose: Recently, single-incision laparoscopic surgery (SILS) has been popular for minimally invasive surgery and cos-
metic improvement. However, some papers have reported that SILS for an appendectomy (SILS-A) has had the more 
postoperative complaints of pain. We investigated postoperative pain relief using wound infiltration with 0.5% bupiva-
caine in SILS-A and compared the result with that for conventional SILS-A.
Methods: Between July 2010 and September 2012, 75 patients who underwent SILS-A were enrolled in this study. The pa-
tients were randomly assigned to two groups: conventional SILS-A group (C-SILS-A) or wound infiltrated with 0.5% bu-
pivacaine in SILS-A group (W-SILS-A). Forty-five patients were in the C-SILS-A, and 30 patients were in the W-SILS-A. 
Patients with perforated appendicitis were excluded. The clinical outcomes were compared between the groups by using 
the verbal numerical rating scale (VNRS).
Results: Clinical outcomes were similar in both study groups except for the pain score. The W-SILS-A group showed sig-
nificantly lower numbers of additional pain killers and lower VNRS scores 1, 6, and 12 hours after surgery than the C-
SILS-A group.
Conclusion: W-SILS-A is a technically simple and effective method of reducing early postoperative pain. It may be appli-
cable in SILS-A for pain control system.
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INTRODUCTION

Acute appendicitis is the most common disease requiring emer-
gency surgery. During the era of laparoscopic surgery, a common 
trend has been towards less invasive techniques, and a natural ex-
tension of the trend has been to perform operations without scar-
ring. In numerous studies, when the conventional laparoscopic 

appendectomy using 3 ports (C-LA) compared with open appen-
dectomy, it has advantages of reduced pain, reduced hospital stay, 
and enhanced cosmetic effects [1, 2]. 

Recently, as technology and innovation continue to advance the 
field of minimally-invasive surgery, single-incision laparoscopic 
surgery (SILS) is being applied to diverse surgeries as a new tech-
nique for minimally invasive surgery [3-8]. In studies comparing 
SILS for an appendectomy (SILS-A) with a C-LA in adults, the 
former was superior from the cosmetic viewpoint, and the inci-
dence of complications was not different. Thus, recently, it was re-
ported as a technique that could be performed safely in adults [9-
13]. However, some papers reported that SILS-A had more post-
operative complaints of pain [14-16].

The administration of local anesthetics into the wound before 
the incision (preemptive analgesia) has been demonstrated to re-
duce postoperative pain in many kinds of surgeries such as ingui-
nal herniorrhaphy, cholecystectomy, tonsillectomy, diagnostic 
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laparoscopic procedures, gynecological procedures and some or-
thopedic procedures [17-22]. Bupivacaine is often administered 
by epidural injection during spinal anesthesia. It is also commonly 
injected into surgical wound sites for the relief of postoperative 
pain [23]. Therefore, we investigated postoperative pain when us-
ing wound infiltration with 0.5% bupivacaine in SILS-A and com-
pared it with that in conventional SILS-A.

METHODS

This study was a retrospective review of medical records, and the 
technique of the SILS-A was approved by the Ethical Committee 
of Wonkwang University Hospital. This study was performed on 
75 patients with appendicitis who underwent either a conven-
tional SILS for appendectomy (C-SILS-A) or wound infiltrated 
with 0.5% bupivacaine in SILS-A (W-SILS-A) by the same sur-
geon from July 2010 to September 2012 at our hospital. Forty-five 
patients received a C-SILS-A, and 30 received a W-SILS-A. Pa-
tients with a perforated appendicitis were excluded.

Prior to surgery, abdominal ultrasonography or computed to-
mography was performed on all patients. In regard to surgical 
methods, the C-LA, SILS-A, and laparotomy were explained to 
the patients, after which the method was selected by the patients 
themselves or their guardians. General anesthesia was adminis-
tered to all patients. Simultaneously with the diagnosis of appen-
dicitis, an antibiotic, second generation cephalosporin, was ad-
ministered. In the supine position, 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. 

C-SILS-A was performed in the supine position under general 
anesthesia, and in the umbilical area, according to the open inci-
sion method, a 1.5- to 2-cm vertical incision was made. If the um-
bilical 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. The Octoport wound retractor (Dalim, Gang-
seo, Seoul, Korea) was put into the peritoneal cavity covering 
from the skin to the peritoneum. A 30°, 5-mm laparoscopic cam-
era (Karl-Storz, Tuttlingen, Germany) was used, and the mesoap-
pendix was ligated and dissected by the application of the LigaS-
ure (Valleylab, Boulder, CO, USA) and electric coagulation. The 
appendiceal base was ligated by using one Endo loop (Ethicon, 
Somerville, NJ, USA). The specimen of appendix was removed 
through the Octoport wound retractor. W-SILS-A was performed 
using the same method was used for C-SILS-A, except that the 
former included wound infiltration with 10 mg of 0.5% bupiva-
caine around the umbilicus just before the incision (Fig. 1). 

In all patients, a patient-controlled analgesia (Accufusor, WooY-
oung Medical, Seoul, Korea) was used. As the patient-controlled 
analgesia, 18 μg/kg of fentanyl and 3 mg/kg of Keromin (Ketoro-
lac Tromethamine) were diluted with metoclopramide and saline 

to a 100-mL volume and injected. For cases presenting with se-
vere pain, higher than 5 points on a verbal numerical rating scale 
(VNRS), despite the use of patient-controlled analgesia, an addi-
tional analgesic, Keromin (Ketorolac Tromethamine) was injected 
intravenously.

Statistical analyses were performed by using the Student t-test 
and the chi-square test with the SPSS ver. 17.0 (SPSS Inc., Chi-
cago, IL, USA). P-values lower than 0.05 were considered to be 
statistically significant.

RESULTS

The ratio of males to females for the patients who underwent C-
SILS-A was 27:18, and their mean age was 23.7 ± 14.5 years. In 
the group that underwent a W-SILS-A, the ratio of males to fe-
males was 16:14, and their mean age was 36.0 ± 13.2 years. The 
operation time of the group that underwent C-SILS-A was 42.5 ± 
12.5 minutes, and that of the group that underwent W-SILS-A 
was 44.0 ± 15.5 minutes. Although the time was longer for the 
group that underwent W-SILS-A, the difference was not statisti-
cally significant (P = 0.267).

As clinical courses, the time to the first gas out after surgery of 

Fig. 1. Wound infiltration with 10 mg of 0.5% bupivacaine around 
the umbilicus just before incision.
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the group that underwent C-SILS-A was 18.0 ± 6.5 hours, and that 
of the group that underwent W-SILS-A was 20.5 ± 6.0 hours. The 
times to the first diet after surgery were 25.0 ± 8.5 hours and 27.5 ± 
9.5 hours, and the hospitalization periods were 3.7 ± 1.5 days and 
3.4 ± 1.0 days, respectively. The time to the first gas out after sur-
gery, the time to the start of diet, and the hospitalization period 
showed no statistically significant differences.

The frequency of additional analgesics administered to the C-
SILS-A group was 1.2 ± 0.5 times, and that for the W-SILS-A 
group was 0.2 ± 0.2 times. The frequency of additional analgesics 
in the C-SILS-A group was higher than that in the W-SILS-A, the 
difference being statistically significant (P = 0.003) (Table 1). In 
regard to postoperative complications, in the C-SILS-A group, se-
roma in the umbilical area developed in one patient, and ileus de-
veloped one patient. In the W-SILS-A group, seroma developed 
in two patients. They recovered after conservative management 
(Table 2). No patient in either group was converted to a laparot-
omy. Based on the VNRS, during the first postoperative 48 hours, 
the W-SILS-A group reported a significantly lower average VNRS 
score than the C-SILA-A group (P < 0.05) during the first 1, 6, 
and 12 postoperative hours (Fig. 2).

DISCUSSION

As the interest in nonscarring surgical methods is on the rise with 

the development of equipment, laparoscopic minimally invasive 
surgery has increased in its use, such as in natural orifice translu-
minal endoscopic surgery and single-trocar or single-incision 
surgical methods, nowadays [3-8]. Usually, umbilical access is a 
well-known and standardized way to enter the abdominal cavity 
for laparoscopic minimally invasive surgery. Because the umbili-
cus is located in the middle of the abdomen, diverse intra-abdom-
inal approaches can be performed. Blood vessels and nerves are 
absent, so incision windows can be readily created. Even after sur-
gery, wounds become depressed within the umbilicus and, thus, 
may be considered as existing congenital scars [9-15]. Umbilical 
access is also applied to the SILS-A, which is a new technique of 
minimally invasive surgery.

Reviewing the reports that compared SILS-A with C-LA in 
adults, the former was found to be technically feasibility and to 
have good cosmetic results in addition to having the advantages 
of C-LA [9-13]. Nonetheless, some papers reported that SILS-A 
had a longer operation time and substantially early complaints of 
postsurgical pain [14-16]. In order to provide long postoperative 
analgesia and reduce intraoperative visceral pain, there have been 
many studies on the administration of both local anesthetics into 
the wound before the incision (preemptive analgesia) and opioids 
in various kinds of operation [17-22, 24]. A few studies investi-
gated the effectiveness of wound infiltration with local anesthetics 
for postoperative pain relief in patients who underwent an open 
appendectomy, but the results remain controversial [25-28]. 

Ko et al. [25] used a combination of lidocaine hydrochloride and 
bupivacaine hydrochloride, and reported no benefits in reducing 
postoperative pain and analgesic requirements or in shortening 
the length of hospital stay, but their technique of anesthetics infil-
tration did not include the abdominal muscular layer, but used 
subcutaneous tissue. Lohsiriwat et al. [26] infiltrated 0.5% bupiva-
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Fig. 2. Verbal numerical  rating scale (VNRS) during the first post-
operative 48 hours. SILS, single-incision laparoscopic surgery; C-
SILS-A, conventional SILS-A group; W-SILS-A, wound infiltrated 
with 0.5% bupivacaine in SILS-A group.

Table 1. Demographic data and operative comparison between C-
SILS-A and W-SILS-A in appendicitis

Variable C-SILS-A (n = 45) W-SILS-A (n = 30) P-value

Gender (male/female) 27/18 16/14 0.252

Age (yr) 38.5 ± 14.5 36.0 ± 13.2 0.624

Body mass index (kg/m2) 23.7 ± 3.6 23.2 ± 3.2 0.867

Operation time (min) 42.5 ± 12.5 44.0 ± 15.5 0.267

Time until gas out (hr) 18.0 ± 6.5 20.5 ± 6.0 0.250

Time until diet start (hr) 25.0 ± 8.5 27.5 ± 9.5 0.240

Hospital stay (day) 3.7 ± 1.5 3.4 ± 1.0 0.095

No. of IV pain controls 1.2 ± 0.5 0.2 ± 0.2 0.003

Values are presented as mean±standard deviation.
C-SILS-A, conventional single-port laparoscopic surgery for an appendectomy; W-
SILS-A, wound infiltrated with 10 mg of 0.5% bupivacaine in single-incision lapa-
roscopic surgery for an appendectomy; IV, intravenous.

Table 2. Postoperative complications in C-SILS-A and W-SILS-A

C-SILS-A (n = 45) W-SILS-A (n = 30)

Wound seroma 1 2

Ileus 1 0

Overall, n (%) 2 (4.4) 2 (6.6)

C-SILS-A, conventional single-port laparoscopic surgery for an appendectomy; W-
SILS-A, wound infiltrated with 10 mg of 0.5% bupivacaine in single-incision lapa-
roscopic surgery for an appendectomy.
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caine into the muscular layer after skin and subcutaneous tissue 
had been incised and reported benefits in reducing postoperative 
pain during the first 6, 12, 24, and 48 postoperative hours. Ed-
wards et al. [27] used 0.25% bupivacaine following paediatric ap-
pendectomy and reported no additional benefit over regular sim-
ple analgesia, but their technique of wound infiltration did not in-
clude the abdominal muscle layer, but used the neurovascular 
plane and subcutaneous tissue prior to skin closure. In a study on 
C-LA, Cervini et al. [28] also used 0.5% bupivacaine and reported 
the benefit of preemptive bupivacaine infiltration, which resulted 
in a decreased need for postoperative parenteral narcotics.

A few studies have also assessed pain after SILS-A. Teoh et al. 
[14] reported in a prospective double-blinded randomized con-
trolled trial no differences in the overall pain score and the pain 
score at rest between SILS-A and C-LA. However, patients in the 
SILS-A group experienced significantly more pain upon cough-
ing or standing and required more intravenous analgesics. In an-
other prospective study, Park et al. [15] reported no differences in 
the amounts of IV pain controls that were used during hospital-
ization between SILS-A and C-LA. However, the visual analogue 
scale pain scores during the first 24 postoperative hours were sig-
nificantly higher in the patients who underwent SILS-A. Kim et 
al. [16] also reported the same results that the differences in the 
total doses of analgesics (nonsteroidal, anti-inflammatory drugs) 
administered during the 24 hours following surgery were not sta-
tistically significant, but the pain scores in the 24 hours after sur-
gery were higher in patients who underwent SILS-A. This might 
be explained by the fact that the length of the fascial incision is 
closely associated with postoperative wound pain. Although the 
skin incision in the umbilical area is small, the actual length of the 
fascia incision is longer in SILS-A than it is in C-LA, and through 
the small incision window, laparoscopic equipment is used at 
once, which irritates the incision window. In our study, the W-
SILS-A group showed significantly lower numbers of additional 
pain killers and lower VNRS scores at 1, 6, and 12 hours after sur-
gery than the C-SILS-A group.

Based on a theoretical basis, we thought that wound infiltration 
with 0.5% bupivacaine around the umbilicus would yield an anal-
gesic effect by fascia anesthetic infiltration. The concept of pre-
emptive analgesia is based on the hypothesis that the most effec-
tive way to eliminate or reduce postoperative pain is to prevent 
nociceptive input from afferent stimuli to the central nervous sys-
tem so that central-nervous-system hyper-excitability does not 
occur [29]. Preemptive analgesia with a local anesthetic agent can 
be applied by using many methods, such as spinal blocks, epidural 
blocks, and preincisional infiltration. Several kinds local anesthet-
ics, such as lidocaine, bupivacaine, levobupivacaine, and ropiva-
caine can be used for wound infiltration to provide postoperative 
pain relief.

Lidocaine is an amide local anesthetic that has many pharmaco-
logical features, such as antiarrhythmic, analgesic and anti-in-
flammatory properties. It has a rapid onset of action and an inter-

mediate duration of efficacy. Its most adverse reactions as an an-
esthesia are related to the administration technique and result in 
central nervous system excitation and cardiovascular effects; al-
lergic reactions rarely occur [30].

Bupivacaine is often administered by epidural injection during 
spinal anesthesia. It is most commonly injected into surgical 
wound sites for the relief of postoperative pain and is long-acting 
[19-21, 23, 25-28]. Systemic exposure to excessive quantities of it 
results in central nervous system excitation and cardiovascular ef-
fects, including hypotension, bradycardia, arrhythmias, and/or 
cardiac arrest [23].

Levobupivacaine is an S-isomer of racemic bupivacaine that has 
recently been introduced as a promising long-acting local anes-
thetic with a lower toxicity than bupivacaine [18]. Ropivacaine was 
developed after bupivacaine was noted to be associated with car-
diac arrest, particularly in pregnant women [31]. Thus, bupiva-
caine has been superceded by levobupivacaine or ropivacaine, both 
of which have less propensity to produce cardiovascular depression 
and seizure activity because of overdose or intravascular injection, 
especially in neonates, children, or pregnant women [18, 31, 32].

In our study, we used 0.5% bupivacaine as the local anesthetics 
for wound infiltration to provide postoperative pain relief. It is 
most commonly injected into surgical wound sites for the relief of 
postoperative pain, has a longer half-life than lidocaine, and can 
potentially provide relief of postoperative pain for up to 20 hours 
after the surgery, which were the reasons we selected it as the pain 
relief drug for wound infiltration [24].

In conclusion, this study shows that preincisional bupivacaine 
infiltration is an effective and simple method of reducing postop-
erative pain for patients undergoing SILS-A. Larger studies will be 
necessary to verify the true benefit of this method.
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