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Introduction

Appendectomy is a common surgical procedure done globally, 
every year, to manage common clinical pathology of  the 
appendix. An appendiceal lesion termed mucocele of  the 
appendix is very rarely encountered in  0.2 ‑ 0.7 % of  dissected 
specimen of  the appendix.[1] Mucocele of  the appendix is 
a descriptive, morphological term given to an obstructive, 
distended appearance of  the appendix due to intraluminal 
accumulation of  mucous substance irrespective of  the pathology 
that could be both non‑neoplastic and neoplastic. Appendiceal 
mucocele (AM) was described first in 1842 by Rokitansky and 
later in 1976 defined by Feren.[1] Some authors have favoured 

for more specific term based on pathology discarding the 
“mucocele’’ as nonspecific, however, surgeons and radiologists 
are still preferring it.[2] AM is commonly seen after the age of  
50 years, with slight female preponderance. Clinical presentation 
is delayed, atypical, often with a vague lower abdomen pain or 
palpable lump mimicking appendicitis or tubo‑ovarian mass in 
the female. Preoperative diagnosis is difficult even with the use of  
abdominal sonography or computed tomography. A meticulous 
surgical resection avoiding spillage of  the contents is the mainstay 
of  treatment. Histopathological examination of  the dissected 
specimen is needed for a definitive diagnosis. Delayed diagnosis 
or missed diagnosis can results in spontaneous rapture of  the 
appendix, or spillage of  the mucinous contents into the peritoneal 
cavity during surgery resulting in a disastrous complication of  
PMP which has a very bad prognosis.[3]

Owing to its rarity, a clear pathological terminology and 
management strategy of  AM is lacking. In this literature 
review, the articles from scientific databases such as Medline, 
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PubMed, Google Scholar were searched and extracted using 
the keywords “mucocele appendix” “cystadenoma”. Data 
based on epidemiology, clinical manifestations, complications, 
pathology, diagnostic work up and management were analysed 
and summarised in order to understand the clinical significance 
of  mucocele of  the appendix and to manage it appropriately.

Discussion

AM is commonly seen after the age of  50 years, with slight female 
preponderance. The majority of  AM are detected incidentally 
during surgery, during imaging or colonoscopic work up of  
unrelated conditions or at the time of  pathological examination 
of  dissected specimen of  appendix.[3] The risk of  occult mucocele 
is more in individual with features of  acute appendicitis rather 
than in general population.[4‑6]

The patients with AM are largely asymptomatic or may present 
with vague nonspecific manifestations. Chronic or acute right 
Lower quadrant pain is more common presentation and a 
vague mass may be palpable, therefore, lesion is often mistaken 
for appendicitis.[7] In female, AM may often mimick adenexal 
pathology with a palpable pelvic mass and poses a challenge to 
diagnose preoperatively during imaging work up or even at the 
time of  surgery.[8‑10]

Nausea, vomiting, changes in bowel habits, gastrointestinal 
bleeding, genito‑urinary symptoms can be the initial presentation. 
AM may also results in intussusception and bowel obstruction.[7,11]

Owing to its rarity and atypical clinical feature, AM is very 
difficult to diagnose correctly resulting in misdiagnosis or delayed 
diagnosis. This increases the possibility of  spontaneous rapture 
or delayed or inappropriate treatment. Mucin cells spillage into 
the peritoneal cavity resulting in PMP which has very poor 
prognosis if  not treated properly.[3,12] Therefore, an awareness and 
in‑depth knowledge of  the entity is imperative to make an early 
diagnosis. Here comes the role of  primary care physician, seeing 
patients of  such age group, at local level, making a differential 
of  mucocele of  the appendix by utilising basic clinical acumen 
with detail history taking and imaging study with ultrasonography, 
counselling, referral to appropriate centre and adding in early 
detection and subsequent follow‑up care.

AM needs to be differentiated from bowel pathologies 
like appencitis, intestinal obstruction, inflammatory bowel 
disease, diverticulitis, mesenteric ischemia and inguinal hernia. 
Urolithiasis, pyelonephritis, cystitis, and benign prostatic 
hypertrophy also need to be excluded. In female, tubo‑ovarian 
mass, rapture ovarian cyst, pelvic inflammatory disease, uterine 
fibroid and adenomyosis need to be excluded.[3]

The appendiceal epithelium contains mucin producing goblet cells 
more than colon. Based on the nature of  the lining epithelium, 
AM has been classified into four subgroups. These are simple, 
hyperplastic, cystadenoma and mucinous cystadenocarcinoma. 

This classification however, failed to provide a realistic perspective 
of  lesions. To resolve this confusion, a consensus classification 
was developed by the Peritoneal Surface Oncology Group 
International (PSOGI) in 2012.[13,14] This has two categories of  
appendiceal mucinous lesions

1. Non‑neoplastic: Simple mucocele, retention cysts, inflammatory 
or obstructive mucocele comes under this category. They have 
degenerated epithelium without any evidence of  mucosal 
hyperplasia or neoplasia.

2. Neoplastic: (a) Serrated polyp with or without dysplasia (b) 
Mucinous neoplasms are dysplastic mucinous tumours with 
epithelium showing pushing front going outward into muscularis 
mucosa, confined by muscularis propria. They are non‑infiltrating 
and lack desmoplastic reaction. These lesions are further divided 
into low‑grade appendiceal mucinous neoplasms (LAMNs) 
and high‑grade mucinous neoplasms (HAMNs) depending 
on the cytological grades. World Health Organisation (WHO) 
classified most of  the noninvasive lesion as LAMNs.[15,16] (c) 
Mucinous adenocarcinoma demonstrates frank infiltrations 
and desmoplastic stromal reactions, high‑grade cellular atypia 
and extracellular mucin in more than 50% of  lesion. The 
extracellular matrix in these lesions is proteoglycon‑rich, 
with abundant fibroblasts, myofibroblasts. Depending upon 
cellular differentiations, these are further classified. The 
presence of  signet ring cells is a feature of  poor differentiation. 
Adenocarcinoma can be non‑mucinous as well.[15,16]

Appendiceal neoplasms may rapture and mucin spill into 
peritoneal cavity. The term pseudomyxoma peritonei (PMP) is 
used to describe a diffuse spread that includes abundant mucin 
production, rather than mucin deposits near the appendix. 
It is considered as a malignant condition and its prognosis is 
determined by the level of  cellularity within the mucin.[15,16]

Imaging studies with plain abdominal radiographs showing 
soft tissue mass with a curvilinear or punctuate calcifications in 
right lower quadrant or poor filling of  contrast in the appendix 
on barium enema study are usually non‑specific. Computed 
tomography (CT) scan and ultrasonography (USG) can suggest 
AM with acceptable level of  certainty of  neoplasm but to confirm 
the lesion as neoplastic or non‑neoplastic, the histopathological 
examination is a must. Certain characteristics like diameter larger 
than 1.5 cm, “onion skin” appearance, nodular enhancing of  
wall on USG are suggestive of  AM.[17] CT scan is considered the 
most accurate imaging tool with accuracy rate of  89.7%.[18] The 
presence of  larger lesion, soft tissue thickening, wall irregularity, 
egg cell calcifications with normal wall thickness on CT are 
suggestive of  neoplastic nature of  lesion.[19] The presence 
of  peri‑appendiceal inflammation or abscess is suggestive of  
appendicitis and is not usually found in appendiceal mucinous 
lesions.[20] The presence of  ascitis, lesion on liver surface may 
suggest intraperitoneal spread of  neoplasic lesion rather than 
peritoneal mucine alone although MRI is superior in predicting 
peritoneal lesions. Positron emission tomography (PET) study 
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is not indicated as it may results in high false‑negative rate due 
to the mucin content of  the lesion.[21,22]

When an appendiceal mucucele is demonstrated on imaging 
study, a colonoscopy can be indicated to further examine 
other appendiceal lesions, colonic lesions and also to ascertain 
if  caecum is also involved indicating local invasion from an 
adenocarcinoma. In approximately 13%‑42% of  patients with 
appendiceal neoplasm, a synchronous colonic lesion is present. 
On colonoscopy, appendiceal mucinous lesion is seen as shiny, 
rounded mass protruding from appendiceal orifice, moving in 
and out with respiration producing a “volcano sign”. Exudates 
may be seen coming out through the orifice. Probing with the 
biopsy forceps may reveal consistency as firm or soft, with central 
smooth indentation called “cushin sign”. Mucosal biopsy is not 
diagnostic as the overlying mucosa is normal and the lesion is 
submucosal. Once the diagnosis of  mucocele is suspected, needle 
biopsy should never be attempted.[23‑27]

An endoscopic ultrasound (EUS) can detect the cystic nature 
of  AM. It is also helpful in excluding other submucosal lesions 
like lipomas, neuroendocrine tumors, lymphangiomas and 
stromal invasion of  mucinous adenocarcinoma.[27] For patients 
with an incidentally detected appendiceal mucinous lesion on 
colonoscopy even without EUS, a CT of  the abdomen needs to 
be done for further confirmation of  the diagnosis and to exclude 
other lesions like coexisting ovarian mucinous tumor which 
is seen in approximately 27% of  cases. Despite the extensive 
imaging investigation, the correct diagnosis of  AM may remain 
elusive. The reported incidence of  preoperative diagnosis 
for chronic setting is 15%‑29% and in acute setting is even 
less (7.5%). AM has potential for malignant transformation and 
co‑existence with other malignancy. The selection of  appropriate 
operative procedures and to avoid complication of  rapture during 
surgery and resultant PMP necessitate correct preoperative 
diagnosis. Misdiagnosis may delay surgical intervention and may 
lead to spontaneous rapture.[28]

As there is no reliable criteria to exclude malignant lesions on 
imaging studies, histopathological examination of  the appendiceal 
specimen after surgery is required to make a definitive diagnosis.[3]

Tumor markers like carcinoembryonic antigen, CA 19‑9 and 
CA‑125 are nonspecific but need to be measured after diagnosis 
of  AM and routinely repeated to monitor disease progression 
as available evidence suggest that their elevated level correlates 
with the advance stage of  tumor in the majority of  patients.[29‑32]

Early surgical resection is recommended for all AM to exclude 
mucinous neoplasm and to prevent spontaneous rapture in the 
future.[33] Careful intraoperative handling is paramount for the 
intact appendix and to prevent iatrogenic rapture. There is no 
consensus exist regarding the optimum surgical procedure.[34] 
Standard appendectomy is the initial procedure. The extent of  
surgery depends on several factors and should be guided by 
pathological diagnosis. Tumor size, location, mucin content, 

caecal and ileum involvement, lymph nodes involvement, margins 
status and the final pathology report need to be considered.[3] 
Additionally, co‑existing ovarian or colonic tumor should also be 
considered in decision making and exploration of  the abdomen 
should be done.[35,36]

As obstructive lesion is frequently palpated near the base of  the 
appendix, to ensure complete resection, a cuff  of  the caecum is 
included in specimen without encroaching on ileocaecal valve. 
If  base of  appendix is involved and clear margin cannot be 
achieved by stapling, a partial caecectomy, ileocectomy, or right 
colectomy can be performed following the oncological principles 
with high ligation of  ileocolic pedicle at its origin. This is usually 
determined intraoperatively.[36]

There is continuous debate on the suitability of  open surgery 
over the laparoscopic approach. The chances of  rapture is found 
to be less in open approach due to more careful and meticulous 
handling keep it intact. Tumor palpation and choosing optimum 
resection is possible during surgery. Moreover, if  detected 
during a diagnostic laparoscopy, conversion to open can be 
considered. However, the laparoscopic approach is increasingly 
being done by  surgeons having expertise in nuances of  careful 
atraumatic handling and adhering to the safety rules in order to 
avoid inadvertent rapture. After resection the specimen need to 
be placed in an impermeable retrieval bag for safe and careful 
extraction. More research efforts are needed to prove its safety 
and efficacy.[37,38]

If  lesion has raptured and rapture is walled off, a right 
hemicolectomy may be performed followed by thorough 
peritoneal wash. Findings of  peritoneal cavity spillage should 
be documented and patient should be transferred to specialised 
center for further management according to final pathology 
report. PMP is noninvasive and it responds well with cytoreductive 
surgery and heated intraperitoneal chemotherapy (HIPEC).[39] 
With multidisciplinary approach in specialised centers 5‑year 
survival rate is around 50%‑96% in the selected case. However, 
modality is still not standardized and follow up strategy is not 
clear. For non‑neoplastic mucinous lesion, no further treatment  
is needed after appendectomy even it get raptured.[40,41] Prognosis 
is dependent on histology and presence and extent of  peritoneal 
spread and invasion which determine the recurrence. After 
appendectomy 5‑years survival rate for the simple AM is 91‑100% 
but it reduces to 25% for the malignant AM.

Conclusion

AM is a rare morphological entity of  immense clinical significance 
that may harbour mucinous neoplasm and so it continues to 
intrigue the surgeon, radiologist and pathologist alike. AM is 
commonly seen after fifth decade and clinical presentations are 
atypical. Preoperative diagnosis is difficult and delayed even with 
imaging studies but is very important in order to avoid rapture 
and resultant complications of  PMP. A definitive diagnosis is 
made at pathological examination. Recent classification based 
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on pathology has largely succeeded in clearing dilemma as far as 
management is a concern. Meticulous surgery is the mainstay of  
treatment and open surgery is the preferred approach however 
laparoscopic method is increasingly being used recently. More 
research effort is needed toward the management of  PMP. 
Awareness is needed and primary care physician can help to 
make early differential and appropriate referral.
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