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Case Report

Coexistence of low-grade mucinous neoplasm and carcinoid
(collision tumor) within multiple appendiceal diverticula:
A case report
Nese Ekinci1

, Eylül Gün1
ABSTRACT

, Arzu Avcı1

, Ahmet Er2

Neoplasms of the appendix are very rare. They usually show glandular or neuroendocrine differentiation, and
when they both occur in the same area, it is called a “collision tumor.” Low-grade mucinous neoplasms associated
with appendiceal diverticula are also uncommon. The appendectomy specimen of a 60-year-old man contained
dense and mucoid luminal content on the distal tip, and similarly a solid, yellow, lumen-obscuring tumor with
a diameter of 1.5 cm at the base of the appendix was detected. Microscopically, there were three diverticula that
comprised herniation of the mucosal layer through the appendiceal wall. Interestingly, all of the diverticula and
the normal-appearing appendiceal wall were lined by adenomatous epithelium. The luminal portion had pools of
mucin-containing, rare clusters of low-grade epithelium that gave rise to the diagnosis of a “low-grade mucinous
neoplasm.” The solid-appearing tumor was diagnosed as a “neuroendocrine neoplasm,” and there was no transition
zone between these two types of tumors. There are some cases that have been reported as low-grade mucinous
neoplasms associated with appendicular diverticula and collision tumors consisting both mucinous neoplasms and
carcinoid tumors in the literature; our case has a unique appearance with two different types of tumors both in the
appendix wall and within multiple diverticula.
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INTRODUCTION
Neoplasms of the appendix are rarely seen clinical entities, accounting for approximately 2% of all appendectomy specimens (1). They usually show glandular or neuroendocrine differentiation and sometimes may contain both cell types at once (2). The term “collision tumor” is used when both epithelial
and neuroendocrine tumors are seen in the same area without juxtaposing on each other (3). Low-grade
mucinous neoplasms associated with appendiceal diverticula are also uncommon (2).
We report a case of a 60-year-old male with a concurrent low-grade mucinous neoplasm and carcinoid
tumor both within the appendix and the appendiceal diverticula, the coexistence of which is unique.
CASE PRESENTATION
A 60-year-old man presented with abdominal discomfort since 2 months and frequent pain in the right
lower quadrant. His laboratory results were within normal limits except for mild anemia and a slight
increase in the leukocyte count and carcinoembryonic antigen level. All tumor markers were negative.
On physical examination, a palpable mass was identified in the right lower quadrant, and the appendix seemed cystically dilated in abdominal ultrasonography. With these findings and a suspected clinical diagnosis of mucocele, the patient underwent appendectomy. Written consent of the patient was
obtained. On gross examination, the appendix measured 6.5 cm in length and 2 cm in diameter. The
distal portion (tip) of the appendix contained dense and mucoid luminal content and seemed cystically
dilated. The cut surface of appendiceal wall seemed irregular and had a thinned appearance with multiple outpouchings measuring 1-2 mm each (Figure 1). However, serial cuts toward the proximal portion
revealed a solid, yellow, lumen-obscuring tumor with a diameter of 1.5 cm at the base of the appendix
(Figure 2). Microscopically, there were three diverticula measuring 2-3 mm that comprised herniation
of the mucosal layer through the appendiceal wall. Interestingly, all of the diverticula and the normalappearing appendiceal wall were lined by adenomatous epithelium (Figure 3). This epithelium seemed
pseudostratified and contained elongated, crowded columnar cells with hyperchromatic nuclei and
showed acute inflammation within the stroma (Figure 4). The luminal portion had pools of mucin-containing, rare clusters of low-grade epithelium that gave rise to the diagnosis of a low-grade mucinous
neoplasm. Sections toward the proximal portion of the appendix showed another type of tumor with a
solid appearance infiltrating the entire thickness of the appendiceal wall and the diverticula. It consisted
of uniform tumor cells with no mitosis forming acini with nested and trabecular pattern, which was
diagnosed as a neuroendocrine neoplasm of WHO Grade I (Figure 5). These cells were immunohistochemically positive for chromogranin A and synaptophysin. Ki-67 index was lower than 1%. There was
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Figure 4. Pseudostratification and hyperchromatic nuclei in
the adenomatous epithelium

Figure 1. Appendiceal lumen with multiple diverticula

Figure 5. Neuroendocrine neoplasm of WHO Grade I. Inset
shows strong positivity with chromogranin A

Figure 2. Solid, yellow, tumor located at the radix of appendix

Figure 3. Appendiceal wall and diverticulum lined by
adenomatous epithelium

no transition zone between these two types of tumors. The
final diagnosis was a collision tumor of a low-grade mucinous
neoplasm with carcinoid tumor both within the appendix and
multiple appendiceal diverticula. The surgical department was
informed and right hemicolectomy was suggested to the patient; however, he did not accept to have anothersurgery. On
follow-up for 6 months after the operation, the patient was
free of the disease.
DISCUSSION
Low-grade mucinous neoplasms are rare in the appendix,
comprising less than 1% of all appendiceal lesions; however,
it is considered the most common cause of mucocele that is
widely used as a clinical term to identify the lesions that produce mucin. Low-grade mucinous neoplasms are considered
appendiceal counterparts of intestinal adenomatous lesions
(4-6). Acquired diverticula are also uncommon and seen in
1%–2% of all appendiceal lesions. They have been widely
investigated to understand the underlying mechanism of
coexistence with appendiceal mucinous neoplasms (7). The
coexistence of these two lesions has been reported by several authors and reported in approximately 30%–40% of cases
with low-grade appendiceal neoplasms. However, it remains
controversial whether they coexist by chance or there are
other reasons in the pathogenesis that also give rise to ques-
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tions about the formation of pseudomyxoma peritonei (2, 8).
Carcinoid tumors are the most common appendiceal tumors,
and they are usually found incidentally in appendectomies
performed for acute appendicitis (1). The term collision tumor
represents the condition when both the epithelial and carcinoid tumors are seen in the same area without any transitions
in between. There are some controversial issues and hypothesis about the formation of these collision tumors; however,
they are most likely believed to form independently from two
different neoplasms as a result of biclonal malignant transformation (9). There are some cases that have been reported as
low-grade mucinous neoplasms associated with appendicular
diverticula and collision tumors consisting of both mucinous
neoplasms and carcinoid tumors in the literature (2, 6, 7, 10).
However, in our case, the entire appendiceal wall consisted of
multiple appendiceal diverticula; in addition, there were two
different types of tumors without any invasive foci and transition zone in between.
The surgical approach to carcinoid tumors and low-grade mucinous neoplasms is controversial. For carcinoids, the most recent guidelines indicate that a right hemicolectomy should be
performed when the tumor size is >2 cm and if there is lymph
node metastasis, highgrade findings (high mitotic activity),
and positive surgical margins (11). For mucinous appendiceal
neoplasms (low-grade mucinous neoplasm in our case), the
assessment should be made depending on the malignancy
potential and the lymph node involvement of the lesion. However, because the initial operation is usually urgent, a mesenteric fat resection may not be performed in the first place,
which leads to another controversial issue (12). The survival
rates following right hemicolectomy compared with those
following appendectomy have not been discussed clearly in
the literature, and therefore more studies are needed in this
context.
CONCLUSIONS
Collision tumors of the appendix are rare lesions. To the best
of our knowledge, our case is the first with two different
types of tumors both in the appendix wall itself and within
multiple diverticula. Surgical approach to these tumors remains controversial and more clinical and prognostic studies
are needed.
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