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1. Abstract

Low-grade Mucinous Appendiceal Neoplasm (LAMN) is a rare ap-
pendiceal tumor and has low malignant potential. LAMN and Ap-
pendiceal Neuroendocrine Tumor (ANET) are the most frequent be-
nign and malignant appendiceal lesions. A collision between LAMN
and Appendiceal neuroendocrine tumor (ANET)is an exceedingly
rare condition. So far, evaluating the literature, just 10 cases of colli-
sion LAMN and ANET have been reported. Here, we report a case
of pulmonary pleura metastasis from LAMN with ANET that com-
bined examinations via morphology, immunohistochemistry, and
medical history. Our work will help to improve the accuracy of the

diagnosis of the tumour and avoid misdiagnosis and mistreatment.
2. Introduction

Epithelial neoplasia of the appendix is grouped into LAMN, HAMN,
serrated polyp, adenoma, adenocarcinoma, mucinous adenocarcino-
ma, and poorly differentiated adenocarcinoma with signet ring cells
[1]. LAMN accounts for 73% of mucinous epithelial neoplasms.
LAMN is described by the supplanting of normal appendiceal mu-
cosa with an undulating, or flat mucinous epithelial [2]. “Pushing
invasion” through the appendiceal wall represents a typical pattern
for LAMN [3]. LAMN has a benign morphologic appearance and
aggressive biological potential. When LAMN reaches out through
the muscularis propria regulatly, it results in numerous mucus on the

peritoneal membrane, named Pseudomyxoma Peritoneum (PMP)

[4]. However, extraperitoneal metastasis of LAMN is extremely rare.
Currently, fewer than 10 cases of lung metastasis from LAMN have
been reported [5]. ANET involves around 30-80% of all appendiceal
tumors and is the most frequent among a wide range of NET. The
vast majority of ANET have an excellent prognosis, with a 5-year
survival rate near 100% in the lower tumor stages [3]. A collision be-
tween LAMN and ANET is an exceedingly rare condition. They are
the consequence of two particular neoplasms, without any transition
zone, resulting from the proliferation of two different cellular lines.
Reviewing the literature, only 10 other cases of collision LAMN and
ANET are reported worldwide [6].

In our case, we describe the histopathological aspects of an unusual
pulmonary pleura metastasis from LAMN with ANET. Accurate and
standardized pathological diagnosis of LAMN is very important for

the selection of appendiceal treatment.
3. Case Report

A 48-year-old Chinese woman was found to have an elevated CEA
of about 6 ng/ml during a physical examination and was followed
up regularly. The CEA increased gradually every 3-6 months and is
now as high as 24.75 ng/ml. 2 months ago, PET-CT revealed a tu-
morous lesion in the right pleura, an appendiceal lesion, and a pelvic
effusion. Open exploratory surgery revealed an enlarged appendix
with a 3.5X2 X2cm mass, a red lesion of approximately 3X1cm in

extent on the plasma surface of the right mid-ascending colon, and
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scattered mucus on both the omentum and the right suprahepatic
diaphragm, with no significant abnormalities on the rest of the di-
aphragm. Right hemicolectomy, total hysterectomy, and double ad-
nexectomy were performed. Histopathologic evaluation in LAMN
showed the normal mucosa of the appendix was replaced with an
undulating epithelial monolayer of uniform columnar cells with api-
cal mucin and basal hyperchromatic nucleus. LAMN tumour cells are
close to the sclerotic fibrous stroma rather than lamina propria with
low-grade atypia (Figure-1A). In ANET, large and small nests were
composed of polygonal cells with salt-and-pepper chromatin and cy-
toplasmic brightly eosinophilic basally-located granules. No mitosis

was observed (Figure-1B). The results of immunohistochemistry of
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the Ki-67 showed a low percentage (1%) of ANET cells staining
(Figure-1C). Immunohistochemistry showed ANET cells were posi-
tive for Syn and SSTR (Figure-1D). The morphology of tumour cells
in the pulmonary pleura was consistent with LAMN(Figure-1E).
Elastic fiber staining showed that the pulmonary pleura was intact,
indicating that LAMN was transferred to the pulmonary pleura via
the esophageal lacuna (Figure-1F). In conclusion, a clinical diagnosis
of pulmonary pleura metastasis from LAMN with ANET was con-
firmed by expert consultation. The treatment of advanced tumour is
also different from LAMN and ANET and affects the prognosis and
survival of patients. Therefore, an accurate and standardized patho-

logical diagnosis of this collision tumour is very important for the

selection of the treatment.
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Figure 1: (A) HE staining in LAMN. The normal mucosa was replaced with an undulating epithelial monolayer of uniform columnar cells with apical

mucin. (B) HE staining in ANET. Large and small nests were composed of polygonal cells with salt-and-pepper chromatin and eosinophilic granules. (C)
Immunohistochemical staining in ANET for Ki67 is 1%. (D) ANET cells were positive for SYN. (E) Pulmonary pleura HE. The morphology of tumour

cells in the pulmonary pleura was consistent with LAMN (red arrow). The pulmonary pleura was intact (black arrow). (F) Elastic fiber staining showed that

the pulmonary pleura was intact (black arrow).



4. Discussion

LAMN has low-grade cytological characteristics, however, it is easy
to develop into PMP with recurrence and metastasis, so regular fol-
low-up is required. Attention should be paid to observing the posi-
tion of the tumour and the margin. Early and accurate diagnosis is
of great significance for the prognosis of patients. Therefore, pa-
thologists especially need to make a distinction between LAMN and
the following types of similar tumours. It is difficult to distinguish
appendiceal mucinous tumours from ovarian mucinous tumours be-
cause of the close location and the nonspecific serum tumour mark-
ers, increasing the challenge of diagnosing LAMN [7]. Prominent
features of LAMN are atrophy of submucosa and lamina propria at
the lesion, but the mucosal muscular of serrated polyps/adenomas is
intact [8]. HAMN has papillary and sieve structure, and the tumour
cells showed considerable atypia, polymorphonuclear and patholog-
ical mitosis [8]. In immunohistochemistry, LAMN usually express-
es CDX2, and SATB2. Without PAXS8 expression, LAMN can be
distinguished from ovarian mucinous tumours [9]. There are usually
KRAS / GNAS co-mutations in LAMN, and ovarian mucinous tu-

mours are usually accompanied by KRAS mutations [10].

There is no consensus regarding surgical treatment for LAMN. In
this case, the patient underwent right hemicolectomy, omentum re-
section, cauterization of peritoneal lesions, total hysterectomy, bilat-
eral adnexal resection, and HIPEC. Currently, follow-up is recom-
mended to start yearly, including an abdominal computed tomogra-
phy scan and determination of serum tumour markers. Furthermore,
CA125 and CA19-9 are significant prognostic elements to predict
patients’ prognosis [11].
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