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Abstract
In this case report, we discuss single-incision laparo-
scopic cecectomy for low-grade appendiceal neoplasm 
after laparoscopic anterior resection for rectal cancer. 
The optimal surgical therapy for low-grade appendiceal 
neoplasm is controversial; currently, the options include 
appendectomy, cecectomy, right hemicolectomy, and 
open or laparoscopic surgery. Due to the risk of pseu-
domyxoma peritonei, complete resection without rup-
ture is necessary. We have encountered 5 cases of low-
grade appendiceal neoplasm and all 5 patients had no 
lymph node metastasis. We chose the appendectomy 
or cecectomy without lymph node dissection if preop-
erative imaging studies did not suspect malignancy. 
In the present case, we performed cecectomy without 

lymph node dissection by single-incision laparoscopic 
surgery (SILS), which is reported to be a reduced port 
surgery associated with decreased invasiveness and 
patient stress compared with conventional laparoscopic 
surgery. We are confident that SILS is a feasible alter-
native to traditional surgical procedures for borderline 
tumors, such as low-grade appendiceal neoplasms.
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Core tip: The optimal surgical therapy for low-grade 
appendiceal neoplasm is controversial. Due to the risk 
of pseudomyxoma peritonei, complete resection with-
out rupture is necessary. We performed single-incision 
laparoscopic surgery (SILS), which is reported to be a 
reduced port surgery associated with decreased inva-
siveness and patient stress compared with convention-
al laparoscopic surgery. We are confident that SILS is 
a feasible alternative to traditional surgical procedures 
for borderline tumors, such as low-grade appendiceal 
neoplasms.
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INTRODUCTION
Appendiceal mucocele is an uncommon pathology of  the 
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appendix (0.08%-0.15% of  all appendectomies) that is 
characterized by the accumulation of  mucus in the appen-
diceal lumen[1,2]. The term mucocele, includes cystadenoma 
and low-grade appendiceal neoplasm, and is the same as 
the World Health Organization (WHO)’s classification of  
low-grade appendiceal neoplasm. Several optimal surgical 
methods are reported but are still controversial. Complete 
resection without rupture is definitely necessary because 
the dissemination of  neoplastic cells and mucus in the 
abdominal cavity, which is often be caused by appendiceal 
perforation, clinically results in pseudomyxoma peritonei 
in 10%-15% of  cases[3]. Therefore, low-grade appendi-
ceal neoplasms are classified into carcinoma groups in 
the WHO’s classification. In several reports, the surgical 
procedures used vary from simple appendectomy to right 
hemicolectomy[4]. Here, to identify the optimal surgical 
method to treat appendiceal mucocele, we report the 
case of  a 49-year-old woman with an appendiceal lesion 
that was laparoscopically resected by a single incision and 
summarize other cases that involved surgical resections.

CASE REPORT
A 49-year-old woman underwent laparoscopic anterior 
resection for rectal cancer at Osaka Medical Center for 
Cancer and Cardiovascular Diseases in February 2009. 
During routine postoperative care, a mucus-filled lesion 
in the appendix was detected by computed tomography 
(CT). The patient’s past medical history was not remark-
able, except for the rectal cancer. Upon physical exami-
nation, there were no remarkable findings. Laboratory 
tests were within normal ranges. CT revealed a 55 mm × 
25 mm tumor that presented as a blind-ended, tubular-
shaped, fluid-filled structure in the cecum (Figure 1). 
Colonoscopy showed that the lesion was covered by 
normal colonic mucosa in the closed appendix. A colo-
noscopic biopsy revealed normal mucosa (Figure 2). The 
lesion was thought to be an appendiceal mucocele of  
the appendix, and single-incision laparoscopic surgery 
(SILS) was performed. The surgical choice was made 
because ultrasound examination showed a movable ap-
pendix including the surrounding intestine and no adhe-
sion around the umbilical portion, which had an old scar 
from the primary operation. Under general anesthesia, 
the operation started with a trans-umbilical, 2.5 cm-
diameter incision (SILS port). A Lap Protector (Hakko 
Co. Ltd., Nagano, Japan) was folded and the bottom half  
was inserted into the abdomen through the umbilical in-
cision. The EZ Access (Hakko) was adjusted, and three 
devices were introduced through it: a flexible laparoscope 
(Olympus, Tokyo, Japan) and two operating forceps. The 
pneumoperitoneum was set at 10 mmHg. A smooth and 
mucus-filled lesion of  the appendix was found and there 
were no ascites or peritoneal nodules indicating malig-
nancy (Figure 3). To excise the tumor without rupture, we 
cut the peritoneum around the cecum and mobilized it 
without touching the tumor. After pulling the cecum with 
the tumor through the SILS port, a cecectomy which 
included the swollen appendix was performed using a 
linear stapler (Endo GIA universal; Covidien, Mansfield, 

MA, United States). The resected bowel contained the 
appendix (8 cm) and cecum (1 cm). The total operating 
time was 57 min, and the blood loss was minimal. Histo-
logical examination showed low grade epithelial dysplasia, 
a feature diagnostic of  a low-grade appendiceal mucinous 
neoplasm (Figure 4). Surgical margin was negative and 
no lymph node metastasis was discovered. The patient 
recovered without any complications, and was discharged 
on postoperative day 6. She returned to work, and she is 
now doing well without any complaint postoperatively.

DISCUSSION
Appendiceal mucocele itself  does not have typical clini-
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Figure 1  Computed tomography. The arrow shows a 55 mm × 25 mm, low-
density and no-contrast lesion at the appendix.

Figure 2  Colonoscopy. A: Normal image; B: Indigo carmine-stained image. 
There was an inflated lesion covered with normal mucosa in the appendix, sug-
gesting a tumor under the cecal mucosa (arrows).
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cal features; more than two-thirds of  patients have their 
appendiceal mucocele removed based on incidental find-
ings, as was the case for our patient[4]. Surgical resection 
without rupture is necessary, and laparoscopic appendec-
tomy is often used in accordance with the accepted treat-
ment of  mucocele[2]. Based on the tumor characteristics, 
including the location and size, surgical management 
should differ. Using either an open or a minimally inva-
sive technique still depends on the situation and the pref-

erence and experience of  the surgeon. Although an open 
procedure is still recommended in certain appendiceal 
cases, especially for those with suspected malignancy[5], 
the laparoscopic technique has been described and rec-
ommended as the first choice for treating this disease, 
rather than conventional open laparotomy. This recom-
mendation is due to the method’s ability to provide useful 
information regarding the entire abdominal cavity, short 
recovery post-surgery, and a minimized risk of  seeding 
the tumor during laparoscopic manipulation[6]. Further-
more, SILS has been often applied in several fields, and 
in colectomies[7-11]. Recent reports show single incision 
approach through the umbilicus that is called SILS port 
or grove method. The narrow working space for surgical 
manipulation for surgical manipulation presents a techni-
cal difficulty; however, in certain cases, it is still easy and 
safe to convert to the conventional laparoscopic surgery 
with multiple ports or open laparotomy. Laparoscopic 
surgery has the added benefit of  the laparoscope magni-
fying the surgical field, keeping the surgical space wide by 
aeroperitoneum. Additionally, in our case, the SILS op-
eration was started but could have been changed to any 
operation, such as conventional laparoscopic surgery or 
open surgery, if  we had encountered any difficulties (e.g., 
bleeding, injury to other organs, or difficult surgical ma-
nipulation). In a case using the McBurney method, a tra-
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Figure 3  Photograph of the operation. A: A 2.5 cm-diameter incision was in the navel; B: The swollen appendix (arrows) and cecum were mobilized by non-touch 
technique.
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Figure 4  Macroscopic image of the removed specimen. The appendix was 
about 8 cm long and swollen and exhibited a fibrotic wall (arrow; the mucus in 
the lumen was removed).

Table 1  Six cases of mucocele of appendix in our hospital

Case Age (yr) Chief complaint Tumor size Pathological findings Operative procedures Bleeding Operation Time after Recurrence/

/sex (mm) (lymph node dissection1) (mL) time (min) surgery (mo) survival
1 49/F None 55 × 25 Low-grade appendiceal 

mucinous neoplasm
Single incision 

laparoscopic cecectomy
  5  57   6 None/alive 

2 61/M Right lower 
abdominal pain

90 × 40 Low-grade appendiceal 
mucinous neoplasm

Laparoscopy-assisted 
ileocecal resection (D3)

30 251 14 None/alive 

3 61/F None 30 × 15 Low-grade appendiceal 
mucinous neoplasm

Open appendectomy 70 140 25 None/alive 

4 81/F None   150 × 40 Low-grade appendiceal 
mucinous neoplasm

Open ileocecal 
resection (D3)

70 125 29 None/alive 

5 69/F None 46 × 27 Low-grade appendiceal 
mucinous neoplasm

Open appendectomy 50 134 32 None/alive 

6 51/F Right 
hypochondrial pain

30 × 30 Mucinous cystadenoma Laparoscopy-assisted 
ileocecal resection (D1)

65 280 74 None/alive 

1The defined lymph node dissection was performed according to the JSCCR guideline[12].



for low-grade neoplasm, such as mucocele.
Peer review
Report is well written. This is an interesting well-described study. The review is 
well conducted. It addresses an interesting clinical area in an application that 
has not received a great deal of attention.
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ditional approach for treating an appendiceal locus with 
a minimized incision, it would be difficult to change the 
surgical procedure, leaving only the option of  increasing 
the size of  the incision.

We have encountered 6 cases of  low-grade appendi-
ceal neoplasm (Table 1); three cases were treated by open 
surgery for the reason described above, whereas the other 
3 cases underwent laparoscopic surgery. In these cases, 
we chose the appendectomy or cecectomy without lymph 
node dissection if  preoperative imaging studies did not 
suspect malignancy. In the present case, CT revealed no 
involvement of  the mesoappendix or local lymph node 
metastasis. All 6 patients are doing well, without recur-
rence for 6-74 mo after surgery.

It is thought that minimally invasive procedures, 
including SILS appendectomy and cecectomy, for low-
grade neoplasm, such as mucocele will be considered as 
the primary treatment choice in several years. The poten-
tial benefits include the superior cosmetic results, reduced 
postoperative pain, faster recovery, and shorter hospital 
stays. 

COMMENTS
Case characteristics
A 49-year-old woman had no symptom and the disease was detected by com-
puted tomography (CT) during the follow-up course of rectal cancer.
Clinical diagnosis
Physical examination shows no remarkable findings.
Differential diagnosis
Appendiceal cancer, carcinoid and cystadenoma.
Laboratory diagnosis
All laboratory tests were within normal ranges.
Imaging diagnosis
CT revealed a 55 mm × 25 mm tumor, which presented as a blind-ended, 
tubular-shaped, fluid-filled structure in the cecum and colonoscopy showed the 
lesion covered by normal colon mucosa in the closed appendix.
Pathological diagnosis
Histological examination showed low-grade epithelial dysplasia, a feature diag-
nostic of a low-grade appendiceal mucinous neoplasm.
Treatment
The tumor was resected by single-incision laparoscopic surgery (SILS).
Related reports
SILS has been often applied in several fields, and in colectomies.
Term explanation 
SILS is used as a reduced port surgery compared to conventional laparoscopic 
surgery (mostly 5 ports).
Experiences and lessons
This case report shows that SILS is considered as the primary treatment choice 
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