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ABSTRACT:  The mucocele of the Appendix is an uncommon cystic lesion characterised by 

distension of the appendiceal lumen with mucus. The incidence ranges from 0.3% to 0.7% of all 

appendectomied specimens. OBJECTIVE: We report here the demographic, clinical, radiologic, 

histopathologic, preoperative and postoperative findings and outcome of patients of mucocele 

of the appendix diagnosed on histopathologic examination. METHODS: We retrospectively 

analysed the hospital records of all the patients whose appendectomy was done and had a 

histopathological diagnosis of mucocele of the appendix. RESULTS: A total of 885 patients with 

the preoperative diagnosis of appendicitis were admitted and surgically treated in our centre 

from April’2004 to September’2012 and 13 (1.47%) patients were diagnosed to have mucocele 

of the appendix on histopathologic examination. Average age of presentation was 53yrs (range 

17yrs - 85yrs). 6(46.15%) patients were male and 7 (53.85%) were female with M: F ratio 

0.86:1. The most common presentation was right lower quadrant pain in 7 (53.85%) patients. 

2(15.38) patients presented with generalised abdominal pain, distension of abdomen and loss 

of appetite while 4(30.77%) patients were asymptomatic. In preoperative ultrasonographic 

examination, appendiceal cystic masses were diagnosed in 7 (53.85%) patients. Histopathologic 

examination revealed simple mucocele in 7 (53.85%) patients, mucinous cystadenoma in 5 

(38.46%) and mucinous cystadenocarcinoma in 1(7.69%) patient. Two patients of mucinous 

cystadenoma were diagnosed with complication of pseudomyxoma peritonei. No mortality was 

noted in any of the patient postoperatively and on follow up. CONCLUSION: Mucocele of the 

appendix is a rare disease and is usually diagnosed on histopathologic examination of 

Appendectomied specimens. As there is potential for malignant transformation and 

pseudomyxoma peritonei due to rupture of the mucocele, extensive preoperative evaluation 

and thorough intraoperative gastrointestinal, ovarian & peritoneal examination is required. 

KEY WORDS:  Appendix, mucocele, mucinous cystadenoma, mucinous cystadenocarcinoma, 

pseudomyxoma peritonei 
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INTRODUCTION: Appendiceal mucocele, first described by Rokitansky (1); refers to localised 

or diffuse dilatation of appendiceal lumen by an abnormal accumulation of mucus. It represent 

0.3%-0.7% of appendiceal pathology and 8% of appendiceal tumors (2). Its frequency is higher 

in females (M: F = 1: 4) and in people older than 50 yrs of age (3). Mucocele of appendix are 

difficult to diagnose despite extensive preoperative evaluation. Patients are often asymptomatic 

and lesions are usually discovered incidentally intraoperatively or postoperatively during 

histopathological examination (3). Others may present as acute appendicitis or as acute or 

chronic non specific abdominal pain with or without vomiting.  

Mucoceles of appendix can be divided into three categories (4): 

1. Simple or Retention mucocele resulting from obstruction of appendiceal outflow and 

characterised by normal or hyperplastic epithelium with mild luminal dilatation upto 

1.0 cm. These constitute 5 – 25% of mucoceles. 

2. Mucinous cystadenoma – Most common form accounting for 63- 84% cases of 

mucoceles. These exhibit epithelial villous adenomatous changes with some degree of 

epithelial atypia and characterized by marked distension of lumen (upto 6.0 cm.). The 

neoplastic epithelium is similar to that seen in villous adenomas and adenomatous 

polyps. 

3. Mucinous cystadenocarcinoma – representing 11-20% of cases. These show glandular 

stromal invasion and / or presence of epithelial cells in peritoneal implants. The 

neoplastic epithelium is similar to that seen in adenocarcinoma of colon. 

Mucinous cystadenoma and mucinous cystadenocarcinoma may rupture producing fatal entity 

pseudomyxoma peritonei. 

METHOD: This was a unicentric retrospective study, patients with the diagnosis of Appendiceal 

mucocele were searched from the hospital records. These patients were evaluated for age, sex, 

symptom duration, major complaint, ultrasonographic and computed tomographic findings, 

surgical procedures performed, histopathologic diagnosis, complications if any and their follow 

up outcomes. 

INCLUSION CRITERIA: All cases diagnosed as Appendiceal mucocele on Histological 

examination were included. 

EXCLUSION CRITERA: Cases suspected as Appendiceal mucocele on ultrasonography or/ and 

computed tomography but not proved on histological examination were excluded. 

RESULTS: A total of 885 patients with the preoperative diagnosis of appendicitis were admitted 

and surgically treated in our centre from April’ 2004 to September’2012. Out of them 13 ( 

1.47%) patients were diagnosed to have mucocele of the appendix on histopathologic 

examination. Average age of the patients in years was 53 yrs (range 17yrs – 85yrs). 6 (46.15%) 

patients were male and 7 (53.85%) were female with M : F ratio 0.86: 1. The duration of the 

symptoms was between 1 day to 2 months, with a median of 6 days. Right lower quadrant 

abdominal pain was the most common complaint in 7(53.85%) patients while 2 (15.38%) 

patients were admitted with complaints of generalised abdominal pain and loss of appetite. 

These 2 patients were females and had distension of abdomen with mild to moderate ascitis.  

Appendiceal mucocele was detected incidentally in 4(30.77%) patients. Laboratory 
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investigations showed leucocytosis in 8 (61.54%) patients with increased absolute neutrophil 

count. All other routine biochemical and haematological parameters were within normal limits. 

Preoperative ultrasonographic examination of the patients revealed appendiceal cystic mass 

(mucocele) with variable internal echogenicity in 7 (53.85%) patients, while free fluid was 

found in abdomen in 2 of these 7 patients. Abdominal CT examination was done in 4 (30.77%) 

patients ; 2 patients were reported as having appendiceal cystic tumoral mass containing mural 

calcification. Peritoneal fluid was tapped from 2 patients who had ascitis, and was reported as 

pseudomyxoma peritonei / mucinous tumor in view of presence of clusters of epithelial cells 

and stromal fragments in mucinous background. 

Appendiceal cystic mass was appreciated by the surgeons in 10 (76.92%) patients 

during intraoperative exploration, out of which 2 patients who had ascitis were found to have 

dense mucinous deposits on appendix, omentum, uterine, ovarian and peritoneal surfaces. 

Appendix was ruptured in both of these cases. 11 (84.62%) patients were treated by 

appendectomy. In 2 patients who had ruptured mucocele with diffuse pseudomyxoma peritonei, 

caecectomy with omenectomy was performed. As both these patients were postmenopausal 

females and dense mucinous deposits were present on uterine and ovarian surface, total 

abdominal hysterectomy with bilateral salpingo-oophorectomy was also done. Both these 

patients were given early postoperative chemotherapy.  

Histopathologic examination revealed simple mucocele in 7 (53.85%) patients, 

mucinous cystadenoma in 5 (38.46 %) patients, mucinous cystadenocarcinoma in 1 (7.69%) 

patient. In the 7 patients with preoperative ultrasonographic diagnosis of appendiceal cystic 

masses (mucocele), histopathologic examination showed simple mucocele in 3 patients and 

mucinous cystadenoma in 4 patients. In 1 patient diagnosed as mucinous cystadenocarcinoma, 

right colectomy was done subsequently. No peritoneal or adjacent organ involvement was seen 

in this patient and no lymph node metastasis was seen. 

In both the patients with pseudomyxoma peritonei, ruptured primary mucinous 

cystadenoma of appendix was diagnosed on histopathology examination. Pools of mucin were 

also seen on the surface of both ovaries, uterus, peritoneum and omentum with very few benign 

looking epithelial cells. Ovarian tumor was ruled out in both these patients. 

No postoperative morbidity or mortality occurred. Average postoperative length of 

hospital stay was 4.6 ( 2 – 10) days. At postoperative follow up of  two patients of 

pseudomyxoma peritonei and one patient of mucinous cystadenocarcinoma ;  physical 

examination, abdominal sonography, carcino-embryonic antigen (CEA) and other laboratory 

investigations were done twice a year. No tumor was detected in any of the cases on follow up 

for two years. Long term follow up is required to access the final outcome. 

 

DISCUSSION: Present study showed much higher incidence of appendiceal mucocele (1.47%) in 

appendectomied specimens as compared to 0.3 – 0.6% reported in previous studies (2, 5 ). 

However increased incidence (2.01%) of appendiceal mucocele from some tertiary health care 

centres have also been reported ( 6 ). Female preponderance was seen in our study with M : F 

ratio 0.86 : 1, which is much lower as compared to reported  in some previous studies(3,5).  

However some recent reports show a male predominance (2:1), suggesting that the gender 

distribution of appendiceal mucoceles is changing (7). Average age of presentation was 53 years 

which was in concordance to that reported previously ( 3,5) that is more than 50yrs of age.  

In our study 7 (53.85%) patients presented with right lower quadrant abdominal pain 

while 2 (15.38%) with generalised abdominal pain, abdominal distension & loss of appetite. In 
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remaining 4 (30.77%) patients, Appendiceal mucocele was an incidental finding. In a study done 

by Muthukumaran Rangarajan et al (7), out of 9 patients, 6 ( 66.67 %) presented with pain 

localised to right lower quadrant of abdomen while 2 ( 22.22 %) with palpable mass. S. Yakan et 

al (5) reported right lower quadrant abdominal pain in 8 (89%) and generalised abdominal pain 

in 1(11%) out of 9 patients. 

Our study revealed leucocytosis in 8 (61.54%) out of 13 patients. In a similar study by S. 

Yakan et al (5), leucocytosis was seen in 5 (55.56%) out of 9 patients. In our study preoperative 

ultrasonographic examination showed appendiceal cystic mass (mucocele) in 7 (53.85%) 

patients, while free fluid was found in abdomen in 2(15.38%) patients. Abdominal CT 

examination was done in 4 (30.77%) patients; 2 (15.38%) patients were reported as having 

appendiceal cystic tumoral mass containing mural calcification. Kemal Karakaya et al (8) 

reported in their study that USG and CT examination showed appendiceal cystic mass with 

peripheral enhancement in 3 (60% ) out of 5 patients, free fluid in 1(20%) patient and in one 

patient CT / USG was not done. In the study of Muthukumaran Rangarajan et al (7), USG was 

able to diagnose cystic appendiceal mass in 6 (66.67 %) patients and CT revealed mucocele in 

2(22.22%) out of 9 cases. While in the study of S. Yakan et al (5), appendiceal cystic mass was 

diagnosed in 4 (44.5%) patients on USG and in 1 (11%) patient on CT examination. 

Simple appendectomy was done in 10(76.92%) patients in present study, in 2(15.38 %) 

patients caecectomy and in 1 (7.69%) patient hemicolectomy was done. In the study of S.Yakan 

et al (5), appendectomy was done in 6 (67%) and right hemicolectomy in 2(22%) patients. 

Kemal Karakaya et al (8) have reported simple appendectomy in 3( 60 %) and caecectomy in 2 

(40% ) patients. Present study revealed higher incidence of simple retention mucocele as 

compared with previous studies. Histopathologic examination showed simple mucocele in 

7(53.85%), mucinous cystadenoma in 5 (38.46 %) patients and mucinous cystadenocarcinoma 

in 1 (7.69%) patient. S Yakan et al(5) have reported simple mucocele in 2(22%), mucinous 

cystadenoma in 4(45%) and mucinous cystadenocarcinoma in 3(33%) cases. Kemal karakaya et 

al(8) have reported four cases of mucinous cystadenoma and one case of simple mucocele. 

Different theories had been postulated in literature about mucocele origin. The first, 

postulated by Neeslund (9), is mechanical and starts from an obstacle (diverticulitis, 

inflammation, polyps) at the base of appendix, which gives an accumulation of mucus inside the 

appendix, increasing volume and consequently causing rupture. Another theory is nervous; 

hyperincretion of mucus and muscular paralysis could cause the changement of appendix in a 

cyst (9). According to Higa classification we know retention cysts, caused by mucin 

accumulation and dilations due to hyperproduction of mucus by an appendicular benign or 

malignant neoplasia (10). In this last condition it is important to specify the nature of the 

malignancy because gelatinous mass cells have an autonomic growth maintaining function of 

mucus secretion (11). 

USG, CT and colonoscopic examinations can facilitate preoperative diagnosis of 

appendiceal mucocele (12 -15 ). Ultrasound is the first line diagnostic modality for patients with 

acute abdominal pain or mass. Different sonographic findings of appendiceal mucocele and 

acute appendicitis have been described (16-18). Outer diameter of appendix 15mm or more in 

USG examination has been described as the threshold for the diagnosis of appendiceal mucocele 

with a sensitivity of 83% and a specificity of 92% (16), while for acute appendicitis it has been 

established as 6mm (19). USG examination revealed appendiceal cystic mass in 7 of our 

patients. CT is the modality of the choice in cases of appendiceal mucocele because of its ability 

to detect the anatomic location of mass and tissue characteristics. Mural curvilinear calcification 
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aids considerably in the diagnosis but occurs in less than 50% cases (20). USG and CT findings 

are not specific and the differential diagnosis should be established with other pathologies such 

as carcinoid, lymphoma, mesenteric cysts and ovarian masses (2, 21). Fine needle aspiration of 

the appendiceal mucocele is generally avoided because of fear that puncture of a distended 

viscus will lead to localized or diffuse pseudomyxoma peritonei (17). Colonoscopy in patients 

with abdominal pain is a useful tool for determination of mucocele (22, 23). Generally an 

elevation of the orifice of the appendix is seen. A yellowish mucous discharge would be visible 

from appendiceal orifice during colonoscopy. ‘Volcano sign’ is appendiceal orifice in the centre 

of a firm mound covered by normal mucosa or lipoma like submucosal mass. Colonoscopy is 

also important for the diagnosis of synchronous and metachronous colon tumor. Elevated CEA 

levels have been described in neoplastic mucoceles ( 24 ) 

The spontaneous and surgery induced complications of appendiceal mucocele include 

intestinal obstruction, intussusceptions (21), intestinal bleeding (13,25), fistula formation (15) 

and volvulus ( 26 ). The worst complication is pseudomyxoma peritonei. The preoperative 

diagnosis that distinguishes appendiceal mucocele from acute appendicitis is essential for the 

best choice of surgical approach (open Vs laproscopic) to prevent peritoneal dissemination of 

mucin producing epithelial cells and perform the appropriate surgery (16, 27). It was thought 

that only mucinous cystadenocarcinomas lead to pseudomyxoma peritonei (3). However other 

authors believe pseudomyxoma peritonei can complicate either benign or malignant mucoceles, 

although pseudomyxoma peritonei from the former would carry a better prognosis (10, 28, 29). 

No reports of lymphatic or hematogenous spread of mucinous cystadenocarcinoma are found in 

the literature. 

Most acknowledge that pseudomyxoma peritonei predominantly originates in the 

appendix in men and increasingly evidence suggests a similar site of origin in females (30, 31). 

In women synchronous ovarian and appendiceal disease is common, and Pseudomyxoma 

peritonei appears more prevalent. However immunohistochemistry and molecular genetic 

techniques support the hypothesis that in the majority of women, the ovarian tumor is 

metastatic from a perforated appendiceal mucinous tumor (32 - 35).  

Concomitant cases of appendiceal mucocele and colon adenocarcinoma have been 

described with an incidence of 19.5% - 21.4% (10, 28, 36). In our study no such concomitance 

was noted. The progression of mucinous cystadenoma to mucinous cystadenocarcinoma has not 

been proved yet, but it is suggested. 

Dhage– Ivatury and Sugarbaker (37) have suggested simple appendectomy as the choice 

of treatment for patients with benign mucocele that has negative margins of resection and 

without perforation.  No long term follow up is needed for these patients. In patients having 

perforated mucocele with positive margins of resection and negative appendiceal lymph nodes, 

caecectomy / cytoreductive surgery (CRS) / Heated intraperitoneal chemotherapy ( HIIC ) and 

early postoperative intraperitoneal chemotherapy (EPIC ) should be performed. Long term 

follow – up is also obligatory. In patients having perforated mucocele with positive margins of 

resection and positive appendiceal lymph nodes, right hemicolectomy / CRS / HIIC and EPIC 

should be performed. Long term follow–up is also obligatory in these patients. 

The 5- year survival rate for simple or benign neoplastic mucocele after appendectomy 

ranges from 91% to 100% , but recurrences as pseudomyxoma peritonei and metachronic 

colonic neoplasms causing mortality can be seen (3, 38, 39). Cystadenocarcinoma without 

peritoneal or adjacent organ involvement also show good outcome after surgical resection, but 
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if it progresses to pseudomyxoma peritonei, 5 yr survival is 25%, with most deaths attributed to 

intestinal obstruction and renal failure (40). 

CONCLUSION: Appendiceal mucocele is a relatively uncommon pathology seen in people older 

than 50 yrs of age with female preponderance. Surgical treatment of appendiceal mucocele is 

mandatory because of the potential for malignant transformation and pseudomyxoma peritonei 

due to rupture of the mucocele itself. Preoperative suspicion and diagnosis of appendiceal 

mucocele are important. Appendiceal mucocele should be considered in patients presenting as 

right lower quadrant abdominal pain or diffuse abdominal pain. Ultrasonography and computed 

tomography are useful tools for the diagnosis of appendiceal mucocele. Accurate preoperative 

diagnosis is a major component for optimal management, to minimize intraoperative and post 

operative complications. Extreme care must be taken while handling the tissue during 

operation. Intraoperative exploration of the entire gastrointestinal tract and ovaries in females 

should be done. All gross peritoneal implants should be removed and examined for presence of 

epithelial atypia for diagnostic and prognostic purposes. 
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Fig 1 - Gross appearance of Mucocele of the Appendix, cystically dilated with abundant 

mucin and ruptured. 
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Fig 2 – High resolution Ultrasonography of right iliac fossa showing lobulated thick 

walled hypoechoic blind loop.  

 

Fig 3 - Abdominal computed tomography, sagittal section - lobulated blind loop 

hypodense lesion showing wall calcification with localized fluid just below blind loop 

suggesting ruptured Mucocele of Appendix. 
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Fig 4 – Microphotograph showing Mucinous cystadenoma  of the Appendix; wall is lined 

by mucin secreting epithelium with mucin in the lumen (H & E). 

 

 
 

Fig 5 – Pseudomyxoma Peritonei – Ascitic fluid cytology showing mucinous material with 

groups of epithelial cells (Geimsa ). 

 

 


