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Introduction 

Appendiceal mucocele (AM) is an uncommon lesion recognised as 
a pathologic entity by Rokitansky in 1842 and formally named by 
Fere in 1872 [1]. AM is an abnormal aseptic accumulation of mucus 
in the dilated lumen of the appendix. Recognition of the disease and 
surgical resection are mandatory because of the potential for malig-
nant transformation and risk of rupture. The pathogenesis of AM is 
the occlusion of the appendicular lumen from inflammatory stric-
tures, benign or malignant tumors. Four major histological subtypes 
are distinct: retention cyst, mucosal hyperplasia, cystadenoma, and 
cystadenocarcinoma [2]. AM is found in 0.07-2.01% of appendecto-
my specimens [3, 4]. It might involve even the appendiceal stump 
after appendectomy [3]. The male to female ratio is 1:4 [5]. The 
patient’s average age at the time of diagnosis is 55 years [6]. When 
symptomatic, AM may give rise to right lower quadrant abdominal 
pain mimicking acute appendicitis, right lumbar pain due to right 
extrinsic ureteral obstruction [7], right adnexal [8-10] or cecal tu-
mors [11], obstructive symptoms due to cecocolic intussusception 

[12] or intussusception of the mucocele into cecum [13], or 

gastrointestinal bleeding [14]. 

The progressive accumulation of mucus eventually results in the 
blow-out of the appendix and the release of mucus producing cells 
into the peritoneal cavity. The peritoneal implantation of these mu-
cinous cells results in pseudomyxoma peritonei manifested as pro-
gressive abdominal distension with mucinous ascitis. Especially the 

patients with appendiceal mucinous epithelial neoplasm and partic-
ularly mucous adenocarcinoma are prone to develop “jelly belly” 
syndrome [15]. Hence rupture of the appendiceal wall and spillage 
of tumor or mucus into the peritoneal cavity must be avoided during 
surgery. Preoperative diagnosis of AM is helpful in choosing and 
planning the appropriate surgery.  

Case presentation 

A 59-year-old Caucasian woman was admitted to the hospital with a 
2 months history of intermittent abdominal pain in the right inferior 
quadrant of the abdomen. The patient had laparoscopic cholecys-
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Abstract-  

Case Report: One case of appendiceal mucocele (AM) with a large implantation base into the cecum was accurately preoperatively diagnosed 
by abdomino-pelvic ultrasonography, computed tomography, and colonoscopy. Laparoscopic approach of AM was anticipated for diagnosis 
confirmation and resection. Due to a large appendiceal base of AM and close proximity of the ileocecal valve to the edge of the mass, visual-
ized by intraoperative ultrasound, the patient was submitted to ileocecal resection. A 6-cm minilaparotomy was used for extraction of the spec-
imen and performance of an extracorporeal ileocolic hand sewn anastomosis. Malignancy was ruled out on frozen sections of the operative 
specimen. The postoperative patient’s evolution was simple, with rapid recovery and short hospitalization. After more than 5 years of follow-up 

patient remained asymptomatic and disease-free with no malignancy detected. 

Conclusion: The limited ileocecal resection using a laparoscopic “no-touch” technique represents a safe treatment for demonstrated benign 

AM with large base protrusive into cecum in the vicinity of the ileocecal valve. 
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tectomy for gallbladder lithiasis 12 years ago. Standard laboratory 
tests were within normal ranges. Serum levels of AFP (1.87 ng/ml, 
NR 0-15), CA 19-9 (41.47 UI/ml, NR 0-37), CEA (2.35 ng/ml, NR 0-
5) were within normal ranges. Abdominal ultrasonography detected 
a cystic mass situated in the right inferior quadrant. Abdomino-
pelvic enhanced computed tomography (CT) with oral contrast sub-
stance showed a 10 x 5 cm cystic lesion bulging into the cecal lu-
men [Fig-1]. Colonoscopy demonstrated a protuberant submucosal 
soft mass at the base of the cecum covered with normal mucosa 
and centered by the appendiceal orifice [Fig-2]. With a high suspi-
cion of AM with intracecal extension biopsy of the mass was prohib-
ited, laparoscopic exploration was decided, and an ileocecal resec-

tion anticipated. 

Fig. 1- Abdominal CT with positive oral contrast at the level of the 
ileocecal valve (A) and below the ileoceal valve (B) – protrusive 
cystic mass (marked with a white arrow) located in the cecum 

involving the ileocecal valve. 

The patient was placed in supine position with the first surgeon and 
cameraman standing on the left side. Four trocars were inserted as 
follows: a supraumbilical 10-mm diameter trocar for camera, a 5-
mm epigastric trocar for atraumatic grasper forceps, a suprapubic 
10-mm and left sided 12-mm trocar for atraumatic grasper forceps, 
laparoscopic ultrasound probe, Ligasure forceps, and linear Endo 

GIATM stapler [Fig-3]. 

On laparoscopic exploration the appendix was found enlarged, with 
smooth intact serosa and slightly dilated capillaries, with its base 
impinging the cecum in the proximity of the ileocecal valve [Fig-4]. 

Fig. 2- Preoperative colonoscopic aspect of appendiceal mucocele: 
submucosal cecal mass bulging into the cecal lumen and centered 

by appendiceal orifice (black arrow) - “volcano sign”.  

Fig. 3- Disposition of trocars used for laparoscopic exploration and 
ileocecal resection with the 6-cm extraction minilaparotomy site 

used for specimen extraction and extracorporeal anastomosis.  

Mild visceral adhesions around the cecum were encountered and 
dissected, sparing the cecal appendix. The peritoneum was normal. 
After initial laparoscopic exploration, laparoscopic ultrasound exam-
ination was performed using a flexible linear probe for ruling out 
loco-regional lymph node involvement, identification of the vascular 
pedicles, and delineation of the ileocolic resection [Fig-4]. Laparo-
scopic ileocecal resection including the cecal appendix and 
mesoappendix was performed using the "no-touch isolation tech-
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nique", carefully avoiding direct manipulation of the AM. The instru-
mental manipulation was done non-traumatically on the healthy 
tissues of the colon and ileum without touching the mucocele. 
Therefore the operation was completed with no injury or spillage of 
the AM. A 45-mm, thick-tissue Endo GIATM linear stapler was used 
for laparoscopic transection of the last ileal loop and proximal half of 
the ascending colon [Fig-5, Fig-6]. A 6-cm minilaparatomy on the 
right side and slightly above the umbilicus was performed for the 
specimen removal within a non-permeable bag [Fig-3]. The speci-
men was sent for frozen section examination. Macroscopically, the 
appendix was found dilated up to 8 cm diameter, occupied by a jelly
-like mucoid mass [Fig-7], and microscopically covered with high 
cylindric epithelium with normochrome basal nuclei and no signs of 
malignancy found [Fig-8]. With the benign confirmation of AM the 
operation was carried on. Both ends of the bowel were exteriorised 
through the minilaparotomy [Fig-9]. The stapled lines of both ileum 
and ascending colon were enforced using one 4.0 PDS seromuscu-
lar continuous suture. A side-to-side ileocolic anastomosis was 
fashioned using two layers of continuous 4.0 PDS. The anastomo-
sis was repositioned intraperitoneally. The peritoneal cavity was 
checked for bleeding. No peritoneal lavage was used. One drainage 
tube was left in the pouch of Douglas and removed 48 hours later. 
The postoperative course was uneventful, with first bowel move-
ment on the 3rd postoperative day. The patient was discharged on 

the 4th postoperative day. 

Fig. 4- Intraoperative laparoscopic and ultrasound exploration of the 
appendiceal tumor (white arrow) with its base bulging into the 

cecum lumen (black arrow).   

Paraffin section examination of the specimen confirmed the diagno-

sis of simple AM with no signs of malignancy [Fig-8]. No other post-

operative treatment was necessary. 

A follow-up was recommended to the patient. Serum tumour mark-

ers (CEA and CA 19.9) were checked every 6 months, colonoscopy 
and computed tomography were performed annually. The results 

were normal. 

At 62 months postoperatively the patient is disease- and symptom-

free, with a normal 5-year control colonoscopy[Fig-10]. The bowel 
movement is normal with 1-2 formed stools daily. 

Fig. 5- Before resection schematic illustration: 1. tumor of the 
appendix (mucocele) placed toward the ileum; 2. base of the muco-
cele implanted into the cecum; 3. cecum; 4. ascending colon; 5. 
ileocecal valve; 6. last ileal loop; 7. transverse colon. 

Fig. 6- After resection schematic illustration: 1. last ileal loop; 2. 
stapled inferior edge of the ascending colon; 3. isoperistaltic side-to
-side ileocolic anastomosis (extra corporeally performed); 4. 
proximal stapled end of the terminal ileum stump; 5. ascending 

colon; 6. transverse colon 

Fig. 7- Resected specimen with jelly-like white mucus content of the 

appendiceal sectioned tumor. 
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Fig. 8- Microscopical paraffin section examination of the appendi-
ceal tumor showing a benign mucocele (Hematoxillin & Eosin 
staining, x40). 

Fig. 9- Abdominal scars one-month after surgery with the 6-cm 

length minilaparotomy site (white ruler). 

Fig. 10- Colonoscopic normal aspect of the side-to-side ileocolic 

anastomosis at 5-year postoperative check-up. 

Discussions 

AM is a rare entity with nonspecific preoperative presentation. A 
significant proportion of all AMs are discovered incidentally at ab-
dominal imaging, colonoscopy, or unrelated abdominal surgery. It is 

reported more commonly in middle-aged women with right lower 
quadrant pain as the main complain. Clinical manifestations of AM 
are often indistinguishable from those of acute appendicitis. In most 

cases AM is intraoperatively diagnosed. However, a correct pre-
operative diagnosis is possible based on specific imagistic and/or 
colonoscopic patterns. Ultrasound remains a real-time, efficient 

diagnostic tool for immediate assessment of patients with acute 
abdominal pain. Different sonographic findings of AM have been 
described previously: a cystic structure with anechoic fluid, un elon-

gated hypoechoic mass with fine internal echoes, appendiceal wall 
calcification, and, when AM is complicated with pseudomyxoma 
peritonei, scalloping of the hepatic contour or ascites. The onion 

skin sign is consider pathognomonic for AM [10]. Appendiceal outer 
diameter can be a good predictor for accurate preoperative diagno-
sis. An outer diameter threshold of 6 mm has been established for 

acute appendicitis diagnosis. An appendiceal threshold diameter of 
15 mm was the best for AM, with a sensitivity of 83% and specificity 
of 92% [5]. Larger lesions are suggestive of mucinous cystadenoma 

or cystadenocarcinoma [5]. The classical appearance of AM on 
colonoscopy is the “volcano sign”, with the appendiceal orifice seen 

at the center of a typical bulbous submucosal cecal lesion [16-18]. 
Biopsies are forbidden due to the risk of spillage and peritoneal 
seeding. Colonoscopy is necessary in all patients with AM to ex-

clude synchronous colon tumors [19-22]. 

All AMs must be managed by surgical resection. Because the endo-
scopic and imaging appearances are unable to differentiate benign 

from malignant lesions, a frozen section examination of the opera-
tive specimen is mandatory. 

In case of an emergency mimicking acute appendicitis, bowel ob-

struction, or organ torsion, preoperative diagnosis of the AM could 
be missed. Laparoscopic exploration represents an excellent diag-
nostic tool especially when it is performed with urgency and thor-

ough preoperative examinations are not run [23]. Moreover it allows 
a complete abdominal exploration to rule out other tumors, like co-
lon and ovaries, that are known to be associated with AM [24]. Lap-

aroscopic ultrasound examination contributes to ruling out loco-
regional lymph nodes and assisting the delineation of cecal resec-
tion. 

Any suspicion of AM should oblige to an appropriately planned sur-
gical approach. The main goals of subsequent surgery are the com-
plete removal of the AM and avoidance of peritoneal dissemination. 

The decision to pursue laparoscopic resection of AM depends on 
localization and accessibility to AM and surgeon’s laparoscopic 
experience. Some authors consider AM to be a contraindication for 

laparoscopic appendicectomy [25, 26]. We concur with other au-
thors that laparoscopic approach offers a higher visibility and larger 
space for visceral manipulation in a no-touch technique [6, 21, 23, 

27, 28]. Moreover, due to avoidance of a large incision, it is followed 
by a rapid recovery and better cosmetic outcome. 

If there is no evidence of synchronous tumor, peritoneal spillage, 
dilated appendiceal base, invasion or positive sentinel lymph nodes, 
appendicectomy remains the definitive adequate treatment for be-
nign AM [22]. If malignant disease is demonstrated, right hemicolec-
tomy is the standard. If any suspicion of rupture of AM exists, lapa-
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roscopy should be avoided and a midline abdominal incision is sug-
gested [26]. If the base of the appendix is larger than 2 cm, a partial 
cecum resection including appendicectomy is appropriate [2, 29, 
30]. If intussusception of AM is found, an ileocecal resection is indi-
cated [13, 31]. We consider that for benign AMs with a dilated im-
plantation base of appendix into cecum, right hemicolectomy is not 
justified as it was recommended by other authors [32]. Instead, 
these AMs must be submitted to cecal or ileocecal resection. A 
partial cecal resection can be performed with Endo GIATM stapler if 
the line of section spares the ileocecal valve. Due to the close vicin-
ity of the ileocecal valve to AM involving the base of cecum, as it 
was encountered in our case, a limited stapled cecum resection is 
not technically possible. In such cases, a laparoscopic ileocecal 
resection in block with the cecal appendix and mesoappendix repre-
sents the best solution [33]. The ileocecal resection is followed by 
intracorporeal or extracorporeal ileocecal anastomosis. We chose 
to perform an extracorporeal manual ileocecal anastomosis through 
a small parietal incision placed in accordance with the colonic seg-
ment. Because of a high lying cecum an upper right horizontal 
minilaparotomy was used. Thus, a laborious operation through the 

classical McBurney incision could be avoided. 

A minilaparotomy has the advantage of a facile extraction of the 

resected specimen. An extraction bag must be used to avoid direct 

contact with the abdominal wall and thus eliminate the risk of AM’s 
rupture. 

The specimen should be examined on cryosections to rule out ma-

lignancy. When pathological diagnosis is not possible at the time of 
surgery, knowing that only 10-20% of AM are malignant, right hemi-

colectomy should not be performed [30]. This surgical procedure 

will be further needed if malignancy is diagnosed on the removed 

appendix. 

Simple and hyperplastic AM do not require follow-up, benign muco-

cele should be followed-up as an adenomatous polyp with colonos-

copy, and the malignant one should be followed-up as a colonic 
adenocarcinoma, with CEA level and serial colonoscopies [30]. 

Being patients at high-risk of cancer development, we recommend 

the screening of the tumor markers every 6 months even when a 

simple or benign AM is documented. 

Conclusions 

AM can be accurately diagnosed preoperatively by abdomino-pelvic 

ultrasonography, CT, and colonoscopy. The treatment of AM is 

always surgical and depends on the integrity and size of the appen-
dix base and the histological type of the original lesion on the frozen 

sections. Laparoscopic approach of AM must be carefully planned 

ahead for diagnosis confirmation, followed or not by laparoscopic 
resection. Laparoscopic ultrasound examination aids in surgical 

resection by visualization of the AM’s border. If a large appendiceal 

base is encountered in close proximity to the ileocecal valve, the 

patient should be submitted to ileocecal resection. A minilaparoto-
my can be used for specimen extraction and extracorporeal ileoce-

cal anastomosis. Malignancy must be ruled out on frozen sections. 

A follow-up including colonoscopy and tumor markers is recom-

mended even for benign AM. Laparoscopic ileocecal resection is a 
feasible and safe therapeutic procedure for benign AM protruding 

into the base of cecum, with excellent short- and long-term out-

comes. It should be performed when a simple laparoscopic appen-
dectomy with cecectomy is not technically possible and right hemi-

colectomy is not justified. 
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