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Abstract
The most common epithelial tumor affecting the cecal appendix is mucinous neoplasm. Malignant mucinous neoplasms of the appendix are rare 
entities, often asymptomatic. Low-Grade Appendiceal Mucinous Neoplasms (LAMN) are most often clinically silent. One of the rare causes of acute 
abdomen is appendiceal mucinous neoplasm, representing only 0.2-0.7% of all appendectomy specimens. These tumors are discovered incidentally 
either during a survey or at the time of surgery for other causes. Mucinous neoplasms of the appendix carry a complex diverse group of neoplasms 
ranging from simple mucoceles to complex pseudomyxoma peritonei. We present a rare case report of a 27 year old female, who was admitted to 
the surgical emergency with severe pain and tenderness in the right abdomen for 3 days. Emergency laparotomy with appendectomy was performed 
and based on the histopathological findings; a diagnosis of low grade appendiceal mucinous neoplasm (LAMN) was given. Our patient has recovered 
completely postoperatively and is well after 6 months of follow up period.
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LAMN is most common in adult women. In 8.0% of the cases, it 
presents with clinical features of acute appendicitis [2]. LAMN may 
present as strangulation of intestine and appendiceal intussusceptions 
with features of abdominal mass with loss of weight and altered bowel 
habits [5]. Approximately 30.0% patients of appendiceal mucinous 
neoplasms, irrespective of grade present with appendiceal perforation 
and mucin extravasation in the abdominal cavity, resulting in 
pseudomyxoma peritonei characterised by multiple mucinous 
implants [2].

We present a rare case report of a 27 year old female, who was 
admitted to the surgical emergency with severe pain and tenderness 
in the right abdomen for 3 days. Emergency laparotomy with 
appendectomy was performed and based on the histopathological 
findings; a diagnosis of low grade appendiceal mucinous neoplasm 
(LAMN) was given.

Case Summary
A 27 year old female presented to the surgical emergency with 

severe pain in the right abdomen for 3 days. The pain was non-
radiating with no exacerbations or remissions and no aggravating 
or relieving factors. On examination, tenderness was felt in the 
right iliac fossa with no distension of abdomen or muscle guarding. 
Rest of the physical and systemic examinations was within normal 
limits. Routine blood investigations were normal. Ultrasonography 
of the abdomen showed 16 mm thick inflamed appendix with 
attached mesoappendix. Emergency exploratory laparotomy with 
appendectomy was performed.

Introduction
Appendiceal mucinous neoplasms are tumors with neoplastic 

adenomatous growth of the appendix. Rokitansky first described this 
lesion in 1842 as the abnormal deposition of mucinous material in 
the appendiceal lumen or mucosal hyperplasia causing its dilatation. 
Approximately, 63-84% of the neoplastic cases are benign hyperplasias 
[1]. Appendiceal mucoceles were initially subdivided into four groups: 
simple mucocele, mucosal hyperplasia, mucinous cystadenoma and 
mucinous cystadenocarcinoma [2].

The Peritoneal Surface Oncology Group International (PSOGI) 
have recommended using the 2016 Modified Delphi Consensus 
Protocol to classify non-carcinoid epithelial appendiceal tumors 
into eight histomorphological architectural groups: adenoma, 
serrated polyp, low-grade appendiceal mucinous neoplasm (LAMN), 
high-grade appendiceal mucinous neoplasm (HAMN), mucinous 
adenocarcinoma (well/moderately/poorly differentiated), signet ring 
cell low-differentiated (mucinous) adenocarcinoma, signet-ring cell 
(mucinous) adenocarcinoma, and adenocarcinoma [3].

On the other hand, The American Joint Committee on Cancer 
(AJCC) 8th edition clarifies LAMN staging to include prognostically 
relevant criteria, and describes a new T category specifically for 
LAMN, termed Tis (LAMN) [4]. Both the AJCC 8th edition and 
the PSOGI consensus emphasize the importance of distinguishing 
between low-grade and high-grade intraperitoneal disease, and both 
advocate for three-tier grade assessment of appendiceal mucinous 
neoplasms, in which low-grade tumors are classified as G1, while 
high-grade tumors are classified as G2 or G3[4].
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Macroscopically, the appendix was distended, 7.5 × 1 × 1 cm in size 
with slimy and congested outer surface and mucoid debris in the lumen. 
No foci of wall thinning or perforation were identified. Microscopically 
tissue sections showed papillary hyperplasia of mucosal epithelium, 
lined by mildly atypical cells with foci of stratification and mucin 
production (Figure 1). There was transmural inflammation along with 
few scattered PAS positive mucin containing tumor cells in the muscle 
layer (Figure 2). Serosa showed areas of well-defined mucin pool with 
few scattered cells with mild atypia. Based on the histopathological 
findings, a diagnosis of low grade appendiceal mucinous neoplasm 
(LAMN) was given. Our patient recovered completely postoperatively 
and is well after 6 months of follow up period.

Discussion
Low grade appendiceal mucinous neoplasms are most often 

clinically silent. They are an incidental finding and clinically present 
with features of acute pain in the right iliac fossa. Majority of them are 

diagnosed as acute appendicitis, with features of muscle guarding 
and mass on palpation. Benign appendiceal mucinous neoplasms 
are more common than the malignant variant, and accounts for 
63-84% of the cases [6]. These lesions present as appendiceal 
enlargement with features of epithelial villous adenomatous changes 
with atypia [7].

LAMNs are low grade well-differentiated neoplasms but can 
spread beyond the appendix in a malignant fashion [8,9]. Low grade 
appendiceal neoplasm is defined as mucinous neoplasm with low 
grade cytological features such as loss of muscularis mucosa, fibrosis 
of submucosa, flattened or undulating epithelial growth, diverticulum 
or expansile like growth, dissection of a cellular mucin in the wall 
and mucin or malignant cells beyond the appendix (according 
to Peritoneal Surface Oncology Group International (PSOGI) 
classification) [3]. Mucinous adenocarcinoma is characterized by 
severe luminal distension as well as glandular invasion containing 
high-grade atypical cytology and extracellular mucin in more than 
50.0% of the lesion [10].

Disseminated disease presents as pseudomyxoma peritonei, 
ovarian or abdominal masses in most patients. Pseudomyxoma 
peritonei is mucinous carcinoma with peritoneal cavity implants of 
neoplastic cells secreting mucin, leading to ascites. The ascitic fluid 
is characteristically gelatinous mucin in nature.

Ultrasound and Computed Tomography (CT) are worthwhile 
in the diagnosis of appendiceal mucinous neoplasms [11,12]. 
Ultrasonography has a sensitivity of 83.0% and specificity of 92.0% 
in detection of appendiceal mucinous neoplasms using threshold 
of ≥ 15 mm. Ultrasound shows echogenic concentric layers (“onion 
skin”) of lamellated mucin. CT scan is used for the confirmation 
of the diagnosis. Presence of curvilinear mural calcifications is 
suggestive of mucinous neoplasms in up to 50% of the patients 
[11]. Magnetic resonance imaging in mucinous neoplasms shows 
hyperintense tubular distention of the appendix [12].

Fine needle aspiration cytology is contraindicated in mucinous 
neoplasms to avoid spillage and perforation. Any fluid or mucus 
sampled should be examined cytologically. Operated lymph 
nodes must be evaluated in cases suspicious for malignancy. 
Immunohistochemical markers used to confirm the appendiceal 
tumor origin are CK20, CDX2 and SATB2 [13].

The differential diagnosis for LAMN includes mucinous 
adenocarcinoma of appendix, ruptured appendiceal diverticulum, 
serrated polyp and villous adenoma [14]. Appendiceal mucinous 
adenocarcinoma shows neoplastic tumor cell infiltration in the 
muscle layer with marked cytologic atypia and desmoplastic stromal 
reaction. Appendiceal diverticulum may rupture, with leakage of 
mucin and mimick low grade appendiceal mucinous neoplasm due to 
presence of mucin on the appendiceal serosa. Most cases of ruptured 
diverticula show reactive changes with maintained lamina propria 
as opposed to epithelial changes of neoplastic lesion. Serrated polyp 
presents as serrated lining epithelium and intact muscularis mucosae. 
Villous adenoma shows a focal tubulovillous architecture, with marked 
dysplastic features and retention of muscularis mucosae.

Appendectomy along with en-block appendicular mesenteric 
fat resection is the usual operative treatment of LAMNs [15]. No 
recurrence is reported within six year follow up in low grade mucinous 
neoplasms with a cellular mucin limited to the appendix. Five years 
of follow-up with six monthly CT scans along with tumor marker 
surveillance with CEA and CA19-9 should be done in LAMN’s with 
perforation [13].

Figure 1: Microscopically tissue sections showed papillary hyperplasia 
of mucosal lining with mild atypical cells and focal mucin production, 
with well-defined mucin pool and few scattered mildly atypical 
appearing cells in the serosal fat. Hematoxylin and Eosin x10X.

Figure 2: Tissue section shows transmural inflammation along with 
few scattered PAS positive mucin containing cells in the muscle layer. 
Periodic Acid Schiff x40X.
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Conclusions
Low Grade Appendiceal Mucinous Neoplasms (LAMN) are most 

often clinically silent and these tumors are discovered incidentally 
either during a survey or at the time of surgery for other causes. So 
utmost care and caution should be exercised while examining any 
appendectomy specimen to not miss out on this rare diagnostic 
disease.
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