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Abstract
AIM: To evaluate our experience and surgical tech-
nique of laparoscopic appendectomy via  reduced port 
surgery (LARPS). 

METHODS: Sixteen patients (8 men and 8 women; 
median age: 31.0 years) who underwent LARPS be-
tween November 2009 and May 2012 were included 
in the present study. We performed LARPS, in which 
access devices were inserted through an umbilical skin 
incision with 1 additional skin incision in the left lower 
abdomen. After setting access devices, pneumoperito-
neum was maintained at 10 mmHg using CO2 and a 3 
mm trocar was positioned (or direct puncture was per-
formed by the Endo Relief system) under laparoscopic 

guidance. The mesoappendix was dissected using an 
ultrasonically activated device. After mesoappendix dis-
section, ligation was performed near the appendix base 
and the appendix was dissected using an ultrasonically 
activated device. The appendix was then removed. At 
the end of surgery, we administered local anesthesia 
with ropivacaine 1% (10 mL) for the skin incisions. The 
outcomes were evaluated in terms of operation time, 
intraoperative blood loss, length of postoperative hospi-
tal stay and surgical complications. 

RESULTS: Our surgical procedure allowed operators to 
use instruments as in conventional laparoscopic appen-
dectomy. The basic principle of triangulation of instru-
mentation was maintained to some degree. LARPS was 
performed in 9 patients with catarrhal appendicitis, 5 
with phlegmonous appendicitis, and 2 with gangrenous 
appendicitis. The median surgery time was 60 min and 
the median intraoperative blood loss was 1.2 mL. The 
median length of postoperative hospitalization was 4 d. 
There were no conversions to open surgery, no opera-
tion-related complications or mortality. 

CONCLUSION: Our experience and surgical technique 
suggest that LARPS is a safe and feasible procedure for 
patients with appendicitis.

© 2013 Baishideng. All rights reserved.
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Core tip: Our experience and surgical technique sug-
gest that laparoscopic appendectomy via  reduced port 
surgery is a safe and feasible procedure for patients 
with appendicitis. Although the present study showed 
that this procedure offers cosmetic advantages and 
technical simplicity, the effectiveness and feasibility of 
this method should be assessed in randomized trials. 
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INTRODUCTION
Laparoscopic appendectomy has become a commonly 
performed surgical procedure worldwide. It is safe, ef-
fective and minimally invasive. Compared with open 
appendectomy, laparoscopic appendectomy is associ-
ated with less overall morbidity, an acceptable opera-
tion time, a lower incidence of  superficial surgical site 
infection, and a shorter hospital stay[1-5]. Single-incision 
laparoscopic surgery is a novel technique that may be 
performed when considering minimally invasive surgery 
and desiring a cosmetic benefit. Recently, single-incision 
laparoscopic appendectomy (SILA) has become a major 
focus of  study[6-12] and prospective randomized studies 
were performed to compare the outcome of  SILA and 
conventional laparoscopic appendectomy (CLA)[13-16]. The 
results showed the SILA approach to be similar in terms 
of  perioperative outcomes. In the SILA group, wound 
cosmesis and satisfaction scores were better; however, 
the operative time was longer and worse pain scores were 
demonstrated upon exertion.

In the present study, we describe our experience and 
surgical technique in patients who underwent laparoscop-
ic appendectomy via reduced port surgery (LARPS). 

MATERIALS AND METHODS
Patients
Sixteen patients (male, n = 8; female, n = 8; mean age: 
31.0 years; range, 16-49 years) who were admitted to our 
hospital from November 2009 to May 2012 were includ-
ed in this study. Patients were excluded if  they had high 
dense adhesions, perforated appendicitis, acute appendi-
citis with abscess, or American Society Anesthesiologist 
scores (ASA) of  4 or 5. All patients had appendicitis and 
underwent LARPS. Nine patients had catarrhal appendi-
citis, 5 had phlegmonous appendicitis, and 2 had gangre-
nous appendicitis. 

Surgical procedures
All patients underwent general anesthesia and were placed 
in the supine position. The operator and assistant stood 
on the left side of  the patient. The skin was cut along a 
Z-line marked in the umbilical region (Figure 1A). We 
used an EZ-access with a Lap-Protector (Hakko Medical 
Inc., Chikuma, Japan) for the umbilical access device and 
an Endo Relief  (Hope Denshi Co., Kamagaya, Japan) 
which has a 2.4 mm shaft with a 5 mm diameter head. 
Two 5 mm trocars were placed through the EZ-access 
for a 5 mm laparoscope and 5 mm instrument (Figure 

1B). After setting the EZ-access with the Lap-Protector, 
pneumoperitoneum was maintained at 10 mmHg using 
CO2 and a 3 mm trocar was positioned (or direct punc-
ture was performed by the Endo Relief  system) under 
laparoscopic guidance into the left lower abdomen (Figure 
1B). Laparoscopic instruments were inserted and the me-
soappendix was dissected using an ultrasonically activated 
device (Figure 2). After mesoappendix dissection, ligation 
was performed near the appendix base using 1 endoloop 
(Figure 3A) (Ethicon, PDS 0)[17] and the appendix was 
dissected using an ultrasonically activated device (Figure 
3B). The appendix was then removed through the Lap-
Protector without contacting the abdominal wall. We ad-
ministered local anesthesia with ropivacaine 1% (10 mL) 
for the skin incisions at the end of  surgery. 

Intraoperative and postoperative observations
Intraoperative information about the surgical duration, 
complications and blood loss was collected. Postopera-
tive data comprised of  complications, length of  postop-
erative hospital stay, and pathological findings. We also 
conducted the interview post operatively about whether 
the operative scars were excellent, not bad or bad.

RESULTS
Our surgical procedure allowed operators to use instru-
ments as in conventional laparoscopic appendectomy 
and the basic principle of  triangulation of  instrumenta-
tion was maintained to some degree. The umbilical and 
another skin incision positioned on the left lower abdo-
men shrunk in the wrinkle (Figure 4). The mean surgical 
duration was 60 min (range, 35-150 min) and the mean 
amount of  blood loss was 1 mL (range, 0-20 mL). The 
median hospital stay after surgery was 4 d (range, 3-7 d). 
No intraoperative complications developed in this series. 
One patient received 1 additional port because of  dense 
adhesions; however, there were no conversions to open 
surgery. All patients were free of  complications such as 
leakage of  the appendix stump, bleeding, intra-abdominal 
abscesses and small bowel obstruction. There was no 
intraoperative or postoperative mortality. Additionally, 9, 
5 and 2 patients had catarrhal, phlegmonous and gangre-
nous appendicitis, respectively. For our interview about 
the operative scars, all patients answered that the scars 
were excellent.

DISCUSSION 
Recently, SILA has been reported to demonstrate peri-
operative outcomes and safety similar to that shown by 
CLA[15,16] as a result of  innovation and technological ad-
vances. It has been suggested that SILA results in better 
cosmetic outcomes than CLA[9-11]. However, SILA result-
ed in worse pain scores upon exertion, required a higher 
dosage of  intravenous analgesics, and involved a longer 
operative time compared with CLA[15,16]. We performed 
LARPS to treat appendicitis by cutting the skin over the 

9 July 28, 2013|Volume 3|Issue 2|WJSP|www.wjgnet.com



umbilicus with a 2 cm long Z-incision, inserting 2 trocars 
into the incision and placing another 3 mm trocar (or 
performing direct puncture by the Endo Relief  system) 
into the left lower abdomen to assist the surgeon. The as-
sisting surgeon usually operates the camera on left side of  
the patients. Because the appendix was adherent near the 
lower peritoneal midline, the assisting surgeon stood op-
posite the operator at the beginning of  operation (Figure 
1B). The skin incisions were almost hidden after surgery 
and most patients expressed satisfaction with the virtually 
scarless outcome. The potential advantages of  our proce-
dure are a well-balanced cosmetic outcome and technical 

simplicity for laparoscopic appendectomy. 
We performed LARPS, a novel surgical procedure, 

to treat appendicitis. This method yielded good short-
term outcomes, including good cosmetic results and a 
technically simplified SILA. Generally speaking, single-
incision laparoscopic surgery is somewhat ergonomically 
challenging to the operator because the basic principle of  
triangulation of  instrumentation, which is applicable to 
conventional laparoscopic surgery, is lost to some degree 
and instruments often interfere with one another. Our 
surgical procedure allows operators to use instruments as 
in CLA. Both the triangulation of  instrumentation and 
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Figure 1  Design for umbilical Z-incision (A) and positioning of the EZ-access and Endo Relief (B).

A B

Figure 2  Dissection of the mesoappendix using an ultrasonically activated device.

A B

Figure 3  Placement of an endoloop near the appendix base (A) and dissection of the appendix using an ultrasonically activated device (B).

A B



eye-hand and hand-hand coordination are improved, re-
sulting in less interference among instruments compared 
with SILA. We needed to insert an additional trocar into 
1 patient with gangrenous acute appendicitis because of  
dense adhesions. The duration of  surgery and volume of  
blood lost were 150 min and 20 mL, respectively. This 
patient did not develop any intraoperative or postopera-
tive complications. 

In our procedure, another 3 mm skin incision to assist 
the surgeon was positioned on the left lower abdomen. 
The skin incision shrunk in the wrinkle, resulting in a vir-
tually scarless outcome. Positioning one instrument upon 
the left lower abdomen allowed the operator to maintain 
eye-hand and hand-hand coordination, maintain the basic 
principle of  triangulation of  instrumentation, and avoid 
interference of  instruments. If  drain placement was re-
quired, the drain could be inserted into the skin incision 
on the left lower abdomen. In this series, 2 patients re-
quired drain placement in the pouch of  Douglas because 
of  gangrenous acute appendicitis. 

The specimens could be removed through the umbili-
cal skin incision protected by the Lap-Protector. After 
removing the specimens, pneumoperitoneum was easily 
maintained using the EZ-access. After washing the intra-
peritoneal cavity, we removed the Endo Relief  or trocar 
under laparoscopic guidance, closed the peritoneum and 
fascia at the umbilicus, and administered local anesthe-
sia with ropivacaine 1% (10 mL) for the skin incisions. 
No patients required a higher dosage of  intravenous 
analgesics postoperatively; the only additional analgesia 
comprised of  oral non-steroidal anti-inflammatory drugs 
(NSAIDs).

Although our experience was limited to 16 patients, 
none experienced any intraoperative or postoperative 
complications, the operative time and length of  postop-
erative hospital stay were acceptable, and the postopera-
tive pain upon exertion was controlled with occasional 
NSAIDs. 

In conclusion, our experience and surgical technique 
suggest that LARPS is a safe and feasible procedure for 
patients with appendicitis. Although the present study 
showed that this procedure offers cosmetic advantages 
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and technical simplicity, the effectiveness and feasibility 
of  this method should be assessed in randomized trials. 
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