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Neuroendocrine tumors of the appendix (NET—-A), formerly called appendiceal carcinoids, are rare
tumors of the gastrointestinal tract. Appendiceal tumors have also been associated with infertility.
However, in many of these cases, significant abdominal pathology, specifically pseudomyxoma
peritonei, was identified during definitive surgical intervention. A 34—year—old nulligravid
woman undergoing infertility evaluation presented to an academic tertiary care fertility center.
An abnormal mass was identified on hysterosalpingogram and CT confirmed appendiceal mass.
Surgical removal of the mass was performed and histopathology was consistent with an NET-A
with negative margins extending to the serosa. Two months after surgical intervention, the patient

Iziepygeorrliiisi'ceal spontar'le'ously ?onceived pregnancy and stvlbsequenvtly d'elix'/ered a normal infaqt. This'c'ase
Appendiceal carcinoid exemphﬁf}s the importance of car.eful inspection of r&?dlologlc films by the g}fnecqloglc physpl.an.
Carcinoid Of added interest, thlS. case dest?rlbes an asymptomatic N ET—A assoglgted with primary mfertlht.y.
Infertility To our knowledge, this is the first report of an incidentally indentified NET-A that resulted in

primary infertility.

1. Introduction

Neuroendocrine tumors of the appendix (NET-A), formerly
called appendiceal carcinoids, are rare tumors of the
gastrointestinal tractlll. NET—A have been reported rarely
in women who achieve pregnancy spontaneouslyl2-6].
However, infertility has been associated with NET—A tumors
that present with significant abdominal pathology such as
pseudomyxoma peritoneil7-9]. A literature search did not
identify a case of NET-A without significant pathology that
was associated with infertility. To our knowledge, this is the
first report of an incidentally indentified NET-A, without

other identified anatomic changes, that was associated with

primary infertility.

*Corresponding author: Paul R. Brezina, Johns Hopkins University, School of
Medicine, Department of Gynecology and Obstetrics, Division of Reproductive
Endocrinology and Infertility, Phipps 264, 600 N. Wolfe Street, Baltimore, MD 21287,

United States.
Tel: 410-583-2750

E-mail: pbrezin1@jhmi.edu

2. Case report

A 34 year old married nulligravida was evaluated for
primary infertility of unknown etiology for 2 years duration.
She reported a good state of health without any known
health problems. Her past medical, surgical, gynecological,
family, and social history and review of systems are
noncontributory. During this interview, she specifically
denied any history of thyroid dysfunction including feeling
unusually warm (flushed), abdominal discomfort, or
abnormalities of the genitourinary or gastrointestinal tract
(diarrhea, etc.).

Physical examination and transvaginal pelvic ultrasound
were both normal. Initial evaluation included menstrual
cycle day 2 labs (FSH, estradiol, TSH, free T4, and prolactin),
a hysterosalpingogram, and a semen analysis. All laboratory
levels for both partners were within acceptable ranges.
Hysterosalpingogram (HSG) revealed a normal uterine

cavity with bilateral tubal patency and a 3 ¢m laminated



Brad B Swelstad et al./Asian Pacific Journal of Reproduction (2012)152-154 153

calcified density in the right pelvis, well above the level of
other pelvic structures (Figure 1). At the time of the study,
obvious sources of artifact, such as loose jewelry, were ruled
out by evaluating the drapes, radiologic equipment, etc.
used during the procedure. Based on the location of this
calcification, pathology originating from the ovary, such as a
dermoid cyst, or the uterus, such as a calcified myoma, was
not likely. In addition, the mass was larger than would be
expected for a gallstone or renal calculus. After consultation
with a radiologist, the pelvic density was felt to be a large
appendicolith or foreign body in the gastrointestinal tract

and follow up radiologic evaluation was recommended.

Figure 1. HSG showing 3 ¢m calcified pelvic density.
This figure shows, on hysterosalpingogram (HSG), a normal uterus and
fallopian tubes along with a calcified density in the right abdomen.

Computed tomography (CT) of the pelvis with bone window
enhancement revealed two large calcifications in the lower
right pelvis, the smaller one in the more distal aspect of the
appendix measuring 0.9 cm X 0.8 cm and the larger in the
more proximal aspect of the appendix measuring 1.7 cm x
1.2 em (Figure 2). No significant appendiceal inflammation
was noted to suggest acute appendicitis. No significant
intrapelvic adenopathy, free fluid, or suspicious bony lesions
were visualized.

An operative laparoscopic appendectomy was performed to
remove the mass, which was not associated with surrounding
normal female pelvic anatomy. Histopathology was
consistent with an NET—A with negative margins extending
to the serosa. The patient’s postoperative course was
unremarkable. Two months following her appendectomy, the
patient conceived spontaneously and subsequently delivered
a health infant at term.

Figure 2. Pelvic CT with two calcified masses in enlarged non—
inflammed appendix.
This figure shows, on computed tomography (CT), a calcified density
in the right abdomen.

3. Disscusion

This case highlights the importance of understanding the
differential diagnosis for pelvic masses detected by HSG in
reproductive age women. Appendiceal abnormalities often
result in a mucocele, a term describing a dilated appendix
with retention of mucus secondary to either hypersecretion
or obstruction, as with a neoplasiall0l. Calcifications, as
were seen on HSG in this case, are seen in many different
types of appendiceal tumors(!l]. Of appendiceal neoplasms,
NET-A are the most commonl!ll. Appendectomy alone is
considered optimal treatment in the vast majority of small
tumors with overall 5—year survival rates approaching 999121,
In the patient described in this case, close monitoring
without further interventions are recommended.

The apparent relationship between an asymptomatic
NET-A and infertility in this patient is intriguing. The
impact of NET-A on fertility is not well defined. NET-A and
NET tumors in other organs, such as the ovary, are found
in women who achieve pregnancy spontaneouslyl2-5.13].
However, the fact that women do conceive spontaneously
while harboring a NET-A does not necessarily mean that
these tumors do not significantly impact fecundity.

Appendiceal tumors that result in significant anatomical
changes have been shown to negatively impact fertility
potential due to impaired function of the fallopian tubes(7-91.
However, an endocrinologic rationale exists for infertility in NET—A.
NET-A are known to secrete significant amounts of serotonin

that may manifest clinically as carcinoid syndromel!.12].
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It has been postulated that NET-A negatively impacts
human reproductive potential through the secretion of
seratoninl(14l. Indeed, serotonin administered to pregnant
mice has been shown to cause fetal termination in all stages
of pregnancyll5]. In humans, some studies have suggested
that women without NET-A with habitual abortion may
have higher than average levels of serotonin(14.16]. The
patient described in this report did not have any evidence of
anatomic abnormality aside from her isolated appendiceal
tumor.

Classically obtaining serotonin levels were an integral
part of the workup for NET-A. Recently other markers,
such as chromagranin A, have become the test of choicell7].
Consequently a serotonin level was not followed in this case.
The patient in this case did not have symptomatic carcinoid
syndrome. However, such symptoms are present in just
10% of patients with NET—A while 76% have documented
elevations in blood serotoninl1.12.17]. Therefore the patient in
this case likely did have significant elevations in her blood
serotonin levels prior to surgery that could have negatively
impacted her fecundity.

In conclusion, this case exemplifies the importance of
careful inspection of radiologic films by the gynecologic
physician. Perhaps more interestingly, however, this case
presents an example in which an asymptomatic NET-A
was assoclated with primary infertility. Mechanisms for
how NET—A may be associated with infertility have been
proposed in the past. To our knowledge this is the first case
showing an association between an asymptomatic NET-A
and primary infertility, an association which warrants further

investigation.
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