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Abstract

Incidental appendiceal neuroendocrine tumors (NETs) are rare and mostly asymptomatic
or come with clinically suspected appendicitis. Although, there is a various review of literatures
and consensus guidelines, there has been controversy in the management of tumor size 1-2 cm
or grading G2 - G3 according to mitotic count (mitoses/10 HPF) or Ki-67. A 20-year-old female
presented to the emergency department with acute right lower quadrant abdominal pain with
an onset of 2 hours. The presumed clinical diagnosis was acute appendicitis. She underwent
an open appendectomy and the histopathologic result of the specimen showed a neuroendocrine
tumor of the appendix. It was a controversial decision since it was a well-differentiated tumor of
<1 cm as well as G2 at the distal half of the appendix, which made it a challenging surgery.
The patient was informed and computer tomography (CT) scan and colonoscopy was done for
further evaluation. Discussion of whether a right-hemicolectomy or single appendectomy was
proposed to the patient, finally a right hemicolectomy was performed. However, more studies
should be conducted to determine the optimal management and follow-up strategy for situations

like this.
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Introduction

Neoplasms of the appendix present in
appendectomy specimens in less than 1%' and
an incidence rate of approximately 0.15 per 100,000
per year in the SEER database®. Appendiceal
carcinoid tumors and appendiceal adenomas are
the most common lesions identified. The term
“carcinoid” was first described in 1907 to describe
the small benign carcinomas of the small
intestine®. The term carcinoid was later replaced
by neuroendocrine tumors. Appendiceal
Neuroendocrine tumors (NETs) are neoplasms of
the appendiceal sub-epithelial neuroendocrine
cells®; the majority of which are benign and rarely
metastasize. NET comprises the most common
neoplasm of the appendix’. Within the gastrointestinal
tract, most NETs occurred in the small intestine
(41.8%), rectum (27.4%), and stomach (8.7%). For all
sites, age-adjusted incidence rates were highest
in black males (4.48 per 100,000 population
per year). Associated non-NETs were frequent in
conjunction with small intestinal (29.0%), gastric
(20.5%), colonic (20.0%), and appendiceal (18.2%)
NETs".

The clinical presentation of appendiceal
neuro-endocrine tumor lesions is often similar to that
of acute appendicitis, or the tumors are
asymptomatic’. The NETs are commonly found
incidentally during the histopathological
examination of the resected appendix following
appendectomy or other abdominal procedures.
Appendiceal NETs usually behave as benign tumors
and appendectomy alone is sufficient treatment in
the majority of the cases, while for larger lesions,
richt hemi-colectomy should be performed.
The prognosis of the majority of the appendiceal
NETSs is excellent in the series that report outcomes
on limited tumor stages with the 5-year survival
rate of 100% or close to this®".

European Neuroendocrine Tumor Society
(ENETS) Consensus Guidelines for the management
of patients with neuroendocrine neoplasms from
the jejuno-ileum and the appendix including goblet
cell carcinomas® concluded that an appendiceal
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NETs with a size of < 1 cm, with invasion up to
the subserosa or mesoappendiceal invasion up to
3 mm, and clear surgical margins, poses no further
risk of recurrence after appendectomy. Most tumors
(70%) are located at the tip of the appendix.
However, tumors at the base of the appendix,
tumors > 2 cm, deep mesoappendiceal invasion,
or margin invasion, confer a relevant risk of
recurrence®. Therefore, further surgical procedures
are warranted, although no data have proven
a survival benefit of more aggressive surgery.

Another criterion to define a surgical approach
in patients with tumors between 1 and 2 cm is Ki-67.
When Ki-67 >3%, there is indication for right
hemicolectomy. There is insufficient evidence
to demonstrate that Ki-67 is a prognostic factor
in well differentiated NETs. It is also equally
important to evaluate the mitotic index in the
histopathological evaluation of tumors included in
this group’.

Additional ENETS Consensus stated that
right hemicolectomy is justified only in appendiceal
NETs 1-2 cm but with positive or unclear margins or
with deep mesoappendiceal invasion (ENETS T2),
higher proliferation rate (G2) and/or angioinvasion.
The challenge here is well-differentiated tumors
of 1-2 cm and RO resection since there is no
sufficient data for a clear-cut decision.

Presentation of case

A 20-year-old female patient presented to
our emergency department with a chief complaint
of acute right lower quadrant abdominal (RLQ)
pain with 2 hours of evolution. She was anorexic
and presented with epigastric abdominal pain
migrating to the right lower quadrant. She had no
nausea, chills, fever or gynecologic symptoms.
She had no other significantly relevant past medical
history.

She was agitated with a body temperature of
36 celsius, hemodynamically stable, and showed
no sign of respiratory distress during physical
examination. Abdominal examination revealed
tenderness in the RLQ without rebound tenderness.
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Laboratory tests were performed, yielding the
following results: hemoglobin level 11.2 g/dL,
hematocrit level 35%, white blood cell count
11,940 cells/uL, neutrophil proportion 75.2%,
lymphocyte 189%, platelet count 429,000 cells/pL,
normal electrolytes, and creatinine of 0.65 mg/dL.

Clinical history, physical examination, and
Alvarado score of 7 points for acute appendicitis,
concluded the findings consistent with appendicitis.
In World Society of Emergency Surgery (WSES)
Jerusalem guidelines'®", if the patient’s clinical
presentation is consistent with appendicitis, there
is no need for further investigation by ultrasound
or computerized tomography scan. The patient
underwent open appendectomy. Intraoperatively,
an acute inflammatory appendicitis of retrocecal
type was diagnosed. The resection of the appendix
was completed. The patient completed antibiotics
for 24 hours and was discharged 1 day after without
any complications.

The histopathological examination of
the specimen (figure 1, 2) showed consists of
a vermiform appendix, measuring 6.7 cm in length
and 0.8-1.2 cm in diameter. The serosa is congested
and partially covered with exudate. The mucosa
is light brown and shows a rubbery ill-defined
yellow area of 0.9x0.5x0.5 cm, located 2.7 cm from

Gross pathology of appendix of these
patient

the resection margin. The lumen contains dark brown
material. Histology showed well-differentiated
neuroendocrine tumor, G2 at distal half of
appendix invading muscularis propria without
involved resection margin and lymphovascular
invasion with acute suppurative appendicitis.
Tumor was 9 mm in size and mitotic figures 0.68 per
2 square millimeters. The Ki67 index 3.2% (G2).
The patient was doing well on routine follow-up in
the out-patient department.

A multidisciplinary team with radiology,
oncology, and general surgery, using teleconference
program, reviewed this case and decided for
further treatment. The patient went for computer
tomography (CT) scan of whole abdomen with
contrast and revealed (figure 3) circumferential
wall thickening at ascending colon and cecum with
focal fat stranding at pelvic cavity, possibly
inflammation and without any metastasis of the
lesion. The patient was informed and decided to
complete colonoscopy after CT scan. The patient
underwent colonoscopy (fisure 4) and it revealed
mucosal swelling at the ascending colon but other
parts of the colon and rectum were normal.
The tissue was biopsied and sent to pathology,
which reported active colitis without granuloma
and malignancy consistent with the clinical finding.

Gross pathology of appendix of these
patient (Cross section)
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CT scan shown (A) circumferential wall thickening at ascending colon and cecum with (B) focal

fat stranding at pelvis cavity
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colonoscopy of ascending colon of the
patient

The patient was informed of all the data
including the risk of metastasis or recurrence rate.
The patient decided to go on with right hemicolectomy.
Therefore, the patient was scheduled for an elective
right hemicolectomy. Intraoperatively (figure 5),
normal right-side colon with good appendiceal-stump
without any gross mass or metastatic lesion was
diagnosed. The patient completed observation for
postoperative complications, given pain killers, and was
discharged after 6 days without any complications.

The histopathological examination of the
specimen revealed necrotizing granulomatous
inflammation with focal mucosal necrosis and

ulceration of the cecum and necrotizing granulomatous
lymphadenitis, 12 out of 38 regional lymph nodes.
Special stains for fungi and acid-fast bacilli were
negative. The ileum, appendiceal stump, and
ascending colon were unremarkable. Real-time
PCR for Mycobacterium tuberculosis complex was
performed from paraffin-embedded blocks and
revealed negative result.

Gross-specimen of right hemi-colectomy
of these patient
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Discussion

Our patient came in complaining of
a typical presentation of appendicitis and
an uneventful open appendectomy, where
an incidental G2, well-differentiated NET was
discovered on histopathological examination.
There were no classical symptoms specifically
attributed to appendiceal NETs. The most
common presentation of these neoplasms is
acute appendicitis (54%), which can result from
obstruction of the appendiceal lumen by
the tumor (25%)". Infrequently, appendiceal
NETs can present as a vague abdominal pain
located in the right lower quadrant as a result of
incomplete or periodic obstruction of the lumen™™.
Carcinoid syndrome is a much rarer consequence
of appendiceal NETs, which appears after distant
metastasis have developed, similar to the other
gastrointestinal NETs cases.

After the histopathological diagnosis of
an appendiceal neuroendocrine tumor, many
parameters have to be taken into account for the

distinction of tumors with a mild clinical course
from those with a more aggressive potential
carrying a higher risk for locoregional relapse
and distant metastasis. These include the tumor
size and its exact location, as well as the extent
of infiltration of the appendix wall or possible
vascular invasion (table 1),

Currently there are two classifications,
the one presented by ENETS" and the one by
the American Joint Committee on Cancer (AJCC).
Surgery is the only curative treatment for
neuroendocrine tumors, being incurable when
there is unresectable metastatic disease’.

In this clinical case, the tumor was located
at distal half of the appendix, size < 1 cm in
diameter (Tla according to UICC/AJCC according
to ENETS) and 3-20% of Ki-67 labeling index
defined as G2 according to the WHO criteria.
If there is histologic grade of G2, lymphovascular
invasion and/or mesoappendiceal infiltration
> 3 mm, it is recommended to discuss right-
hemicolectomy with patients particularly'**.

Prognostic factors of appendiceal neuroendocrine neoplasms'

Factor Comments

Most common; 100% survival post-appendectomy.

5-25% of appendiceal NETs; rarely accompanied with lymph node

metastasis, especially if >1.5 cm

1 Size
<lcm
1-2cm
2cm

2 Location

Tip of the appendix
Body of the appendix Frequency 5-20%
Base of the appendix

3 Mesoappendiceal invasion
>3 mm

4  Proliferative rate
Ki-67 index >2%
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<10% of appendiceal NETs. Up to 40% risk for systematic dissemination

Most common location (60-75%)

Frequency <10%. Associated with higher risk for R1 or R2 tumor resection

Higher risk of vascular or lymphatic invasion. More aggressive neoplasm

Higher metastatic potential; increased risk for lymph node disease and
for vascular or perineural infiltration
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According to ENET consensus guidelines®,
cross-sectional imaging using CT or MRI with
modern protocols should be used to rule out
locoregional or distant metastasis. Endoscopy
is rarely helpful unless the tumor is locally
advanced and infiltrates the caecum, which is
a very rare situation, and therefore routine
colonoscopy for tumor detection is not
recommended. In the context of the potentially
increased incidence of secondary neoplasms,
general recommendations regarding colorectal
cancer screening should be followed. ENETS
Consensus Guidelines concluded no clear data
for well-differentiated tumors of 1 to 2 cm and RO
resection, but a single CT or MRI of the abdomen
to rule out lymph node or distant involvement is
justified.

Conclusion

We present the case of a 20-year-old female
that complained about clinical diagnosis of
appendicitis. The histopathology examination reveals
a 9-mm well-differentiated neuroendocrine tumor,
histologic grade G2 at distal half of the appendix.
The tumor invades the muscularis propria, but is
uninvolved in the resection margin. The management
of appendiceal NETs is still controversial; especially
tumor size is less than 2 cm. In addition, tumors
with prognostic factors depend on histopathologic
examination. This case presents dilemma
management for appendiceal NETs, including
surgical management, follow-up surveillance,
and recurrence rate.
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