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ABSTRACT

Low-grade Appendiceal Mucinous
Neoplasm Masquerading as Acute
Appendicitis: A Case Report

Appendiceal mucinous neoplasms, particularly Low-grade Appendiceal Mucinous Neoplasms (LAMN), are rare but important
diagnostic entities as they are potential causes of a surgical abdomen. The clinical manifestations of this lesion are obscure and
ill-defined, and these lesions are commonly misdiagnosed as acute appendicitis, adnexal masses, or retroperitoneal tumours. This
lesion can rupture and seed mucin and neoplastic epithelium into the peritoneum, leading to Pseudomyxoma Peritonei (PMP), a
serious complication with a high morbidity and mortality rate. Therefore, timely identification and treatment of LAMN are crucial for
reducing the risk of PMP and improving prognosis and outcomes. Ultrasonography (USG) and Computed Tomography (CT) scans are
useful methods for diagnosis; however, the diagnosis is often incidental or found intraoperatively during resection for suspected acute
appendicitis. Clinical awareness of the misleading presentations of LAMN should be present in cases of a surgical acute abdomen to
prevent performing a dissimilar treatment intervention. Considering the rarity of this lesion and its varied presentation, it is important to
study and document this type of neoplasia in the literature. Hereby, authors report a rare case of LAMN in a 33-year-old male patient
with a primary diagnosis of acute appendicitis. This case highlights the importance of having a high index of clinical suspicion of
appendiceal malignancy and mucocele rupture in patients planned for appendectomy. This also emphasises the fact that all excised
appendicectomy tissues should be sent for histopathological examination as they can harbor pathological changes like LAMN.

CASE REPORT

A 33-year-old male presented to the emergency department with
abdominal pain that had started four days prior to admission.
The pain was sudden in onset, intermittent, and colicky in nature,
mainly in the lower abdomen. The patient had no significant past
medical history and no history of abdominal trauma. He was non
diabetic and normotensive. On general physical examination, the
patient was moderately built and nourished with stable vital signs.
Clinical and physical examination revealed tenderness in the right
iliac fossa with absence of signs of acute obstruction, and a
provisional diagnosis of acute appendicitis was made. Laboratory
investigations revealed a mildly elevated total leukocyte count
(11,480/cumm) with a normal differential count (Neutrophils-65%,
Lymphocytes-30%, Monocytes-3%, and Eosinophils-2%). Other
parameters were within normal limits. The USG of the abdomen
showed a distended and inflamed appendix with minimal fluid in the
right iliac fossa [Table/Fig-1].

[Table/Fig-1]: Ultrasound (USG) abdomen showed a distended and inflamed
appendix with minimal fluid in right iliac fossa.
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The patient underwent emergency appendicectomy. Intraoperatively,
dense adhesions to the anterior abdominal wall [Table/Fig-2a] and an
appendicular mass at the tip of the appendix were observed [Table/Fig-
2b]. Based on the intraoperative findings, the surgeon made a differential
diagnosis of an inflammatory lesion and appendicular malignancy.
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[Table/Fig-2]: Intraoperative findings: a) Dense adhesions in the abdomen;
b) Appendicular mass at the tip of appendix.

The appendix was excised and sent for histopathological examination.
The gross specimen was partially dilated, sent in two pieces together
measuring 9 cm in length. The external surface showed a distended
portion of the distal half of the appendix with congested blood vessels
and a grey-white mass measuring 3x3x1 cm. The cut section revealed
an obliterated lumen, with the wall of the appendix thickened and
mucoid areas in the distal half corresponding to the distended portion
on the outer surface. The rest of the appendix was unremarkable
[Table/Fig-3].
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[Table/Fig-3]: Grey-white mass in the distal end of appendix with mucoid areas in
the thickened wall.

Representative sections were taken and stained with Haematoxylin
and Eosin (H&E) stain. The serial sections studied showed focal areas
of mucosal proliferation with occasional villi lined by tall columnar
cells with basal compressed nuclei and apical mucin. Broad mucin
pools dissecting the muscular layer with a foreign body giant cell
reaction to the mucin were also noted [Table/Fig-4a-c]. The mucin
pools were Periodic Acid-Schiff (PAS) positive; however, tumour cells
were absent in mucin pools, ruling out the possibility of mucinous
adenocarcinoma [Table/Fig-4d]. A diagnosis of LAMN of the distal
appendix with a pathological stage of pTis (LAMN) confined by the
muscularis propria as per the American Joint Committee on Cancer
staging (AJCC) 8" edition was rendered [1].

[Table/Fig-4]: Mloroscopy a) Mucosal proliferation with columnar cells shovvmg
basal nuclei and apical mucin (H&E, 40X); b) Broad mucin pools dissecting the
muscular layer (H&E, 4X); c) High power view of the broad mucin pools (H&E, 40X);
d) PAS positive mucin pools (PAS stain, 4X).

The postoperative period was uneventful, and the patient was
discharged with advice for follow-up to avoid the rare possibility
of developing PMP. The patient was followed-up for a period of
six months in the outpatient clinic without any significant complaints,
after which he was lost to follow-up.

DISCUSSION

Tumours of the appendix are the rarest to occur, found in 1% of
appendectomy specimens and account for only 1% of all intestinal
neoplasms [2,3]. The most common tumour of the appendix is
carcinoids, comprising 40 to 50% of appendiceal tumours. Mucinous
neoplasms of the appendix are the rarest of all, accounting for less
than 1% of all appendiceal tumours and have varying malignant
potential [4-6]. The histopathological classification, diagnostic criteria,
clinical outcomes, and prognosis have always been controversial.
Different terminologies were defined and classified by the World
Health Organisation (WHO), such as mucocele and mucinous

cystadenoma [7]. However, in 2010, the WHO reached a consensus
and stabilised the evolving nomenclature controversy regarding
the classification of PMP and associated appendiceal neoplasia,
replacing the term “mucinous cystadenomas” with the new term
“LAMN” [7-9]. This improved the cytoarchitectural classification to
streamline accurate diagnosis and enable appropriate treatment
modalities [8]. In 2016, a consensus regarding the classification of
PMP and associated appendiceal neoplasia continued to use the
new term “LAMN” in place of the term “mucinous cystadenomas”.
Additionally, the term “High-grade Appendiceal Mucinous Neoplasm-
HAMN” was suggested to describe non infiltrative invasive lesions
with high-grade cytologic atypia [10,11]. These terms LAMN and
HAMN have been retained without any further change in the latest
2019 WHO classification for appendiceal mucinous lesions [9].

LAMN is a rare heterogeneous disease characterised by mucosal
proliferation in the appendix with uncertain malignant potential [6].
The peak age of onset is between 50 and 60 years with a female
preponderance [5,12]. However, Al Laham O et al., suggested that
both males and females are at similar risk of developing appendiceal
mucinous cell neoplasms [13]. This was substantiated by Saleem N
et al., as they suggested that these lesions are commonly diagnosed
in men, particularly in the sixth decade [10]. It is an uncommon lesion
that can be found during evaluation for unrelated complaints and can
present with abdominal pain, vomiting, distention, palpable mass,
intestinal obstruction, weight loss, and intussusception [14-16]. This
condition can be either an incidental intraoperative finding or present
with right lower quadrant symptoms seen in acute appendicitis,
such as right iliac pain, fever, and vomiting, or rarely with symptoms
of PMP [15,17]. Carr NJ and Sobin LH reported that 32% of patients
with appendiceal neoplasms received a preoperative diagnosis of
acute appendicitis, while 23% were diagnosed incidentally [18].
In the current case scenario, the patient was a 33-year-old male
with right quadrant pain mimicking the pain of acute appendicitis.
These symptoms are actually due to distention of the appendix by
intraluminal mucin accumulation, which is called mucocele [19].

LAMN is also associated with diverticula, herniations, dissections, and
may be complicated by spontaneous or iatrogenic rupture, resulting
in pseudomyxoma or distant metastasis of the abdominal wall,
which can be life-threatening [16,20]. In the present case as well, the
patient was taken for surgery with a preoperative diagnosis of acute
appendicitis, and an emergency appendicectomy was performed.
Nevertheless, the ideal treatment of LAMN restricted to the appendix
is right hemicolectomy, and for LAMN with peritoneal seeding,
cytoreductive surgery and hyperthermic intraperitoneal chemotherapy
are recommended. Hence, a preoperative misdiagnosis of acute
appendicitis hampers the surgical treatment, restricting it to a simple
appendicectomy [21].

Imaging modalities for diagnosis include USG and CT, with CT being
the most regularly used radiographic interpretation for accurate
preoperative diagnosis [7]. Abdominal USG shows a distended cystic
appendix with porcelain wall calcification and a lamellated mucinous
“onion-skin” appearance; rupture will show an interruption in the
appendiceal wall with leakage. CT can show an enlarged appendix
with wall calcifications and thickening, and additionally demonstrate
septations, calcified nodules, and liver margin scalloping in PMP [16].

Grossly, LAMN may appear unremarkable or demonstrate the
distension of the appendix because of abnormal accumulation of
mucin in the lumen. There can be thickening of the appendiceal wall
due to inflammation and fibrosis or gross perforations with mucin
extrusion into the serosa [8,10]. Histopathological findings of LAMN
can take several forms, with the classic presentation being the
replacement of normal appendiceal mucosa with a filiform villous or
flat mucinous epithelial proliferation showing features of low-grade
atypia, such as columnar cells with tall intracytoplasmic mucin
vacuoles compressing the bland-looking nucleus. The wall can exhibit
varying degrees of fibrosis and hyalinisation with dissecting mucin
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pools devoid of any tumour cells [11,16]. In this case, focal areas of
mucosal proliferation with occasional villi lined by tall columnar cells
with basal compressed nuclei and apical mucin were observed, along
with broad mucin pools dissecting the muscular layer.

According to research by Misdraji J et al., no recurrence was seen in
patients with LAMNs confined to the appendix, whereas the 3-year,
5-year, and 10-year survival rates in LAMNs with extra-appendiceal
spread were 100%, 86%, and 45%, respectively [22]. Clinical follow-
up of patients with LAMN is an important aspect that necessitates
radiographic imaging every six months post-appendectomy for
two years for adequate monitoring of tumour recurrence and
complications associated with PMP [8]. For patients at high-risk
of disease progression, follow-up should continue for the first five
years after the diagnosis of LAMN [3].

CONCLUSION(S)

LAMN is a rare lesion with varied clinical presentations. Such lesions
need to be documented in the literature to raise clinical awareness
of a possible appendiceal malignancy and mucocele rupture in
patients planned for appendectomy for acute appendicitis. This also
underscores the importance of sending all excised appendectomy
tissues for histopathological examination, as they can harbour
pathological changes like LAMN. The role of histopathology is
undisputed in diagnosing and staging these lesions, requiring a high
index of suspicion due to the lack of cytological atypia. Additionally,
this article emphasises the importance of choosing the appropriate
preoperative radiological modality and surgical or medical treatment
modality to prevent recurrence and the subsequent development
of PMP.
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