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BACKGROUND

Carcinoid tumors are rare malignant neuro-
endocrine tumors found mainly in the bowel, stom-
ach and lung, and they are the most common tumors
of the appendix. Clinical presentation of these
tumors is similar to acute appendicitis, but more
commonly they are found incidentally on appendec-
tomy, abdominal surgery or histological examination
of the surgical specimen. The purpose of this report
is to describe a 14-year-old female with carcinoid of
the appendix, and to remind pediatricians of this rare
tumor, as clinical awareness and early diagnosis are
important in preventing morbidity and mortality.

CASE REPORT

The patient is a 14-year-old white female who pre-
sented with severe right lower quadrant abdominal
pain of one-day duration. She gave history of mild,
intermittent abdominal pain for a few weeks, not
severe enough to seek medical care. There was no
history of flushing, diarrhea, vomiting, urinary symp-
toms, food allergies, weight loss or fever. Her mater-
nal grandmother had breast cancer; family history
was otherwise negative.

Physical examination revealed a healthy looking
female with mild distress, a temperature of 100.8
degrees, weight 125 lbs (75th percentile), height 63 in
(50th percentile), and blood pressure 110/60. She had
severe direct and rebound tenderness in the right
lower quadrant. Rectal examination revealed moder-
ately severe tenderness in the area of the appendix,
but no masses or blood. She had no hepato-
spenomegaly or lymphadenopathy, and the rest of
her physical examination was normal.

White blood count was 20,700 with 93% granulo-
cytes, hemoglobin 14.3 gm%, hematocrit 40%, and
platelets 178,000/uL. Serum glucose was 100 mg%,
urea nitrogen 11 mg%, creatinine 0.7 mg%, calcium
9.8 mg% and normal electrolytes. Urinalysis showed
a specific gravity of 1.010, 1+ protein and normal
microscopy. Twenty-four-hour urine 5-hydroxyindole
acetic acid (5-HIAA) was normal at 4 mg/24 hours.
Computerized tomography (CT) of the abdomen
with contrast revealed an appendicolith consistent
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with appendicitis; the rest of the abdominal and
pelvic organs were normal. CT of the chest was nor-
mal. She underwent a laparoscopic appendectomy.
The appendix was inflamed and revealed a carcinoid
tumor breaking through the mucosa.

Pathology

The serosal surface of the appendix was covered with
a fibrinopurulent exudate. The lumen was dilated
and a 1.1 cm, circumscribed, nonencapsulated, firm,
tan-yellow nodule was identified within the proximal
half of the appendix, located at a distance of 0.6 cm
from the surgical resection margin. Microscopic
examination revealed a carcinoid tumor composed of
solid nests and acini demonstrating uniform cells
with a speckled nuclear chromatin pattern (Figure 1).
Mitoses were rare and mucinous cells were identi-
fied. The tumor involved all layers of the appen-
diceal wall and extended to the overlying serosal sur-
face. The base of the appendix was free of tumor.
Immunohistological analysis demonstrated positive
staining of tumor cells for neuroendocrine markers
including chromogranin and synaptophysin (Figure
2). An inflammatory cell infiltrate, predominantly
composed of neutrophils, was extensively present
within periappendiceal tissue.

DISCUSSION

First recognized in 1867, carcinoid tumors are rare
malignant neuro-endocrine tumors. It is the most com-
mon tumor of the appendix, occurring in 0.226% of
appendectomies performed at all ages [1]. Carcinoid of
the appendix occurs in 1:100,000 to 169:100,000 chil-
dren [1,2]. The tumor is more common in white female
children with a median age of 12.3–13 years [3–5], but

it has been reported as early as three years of age.
Acute appendicitis is more common in pre-teen and
teen-age boys, while female to male occurrence in car-
cinoid of the appendix is 2:1 [4].

Most carcinoid tumors in children arise in the
appendix; however, they can also occur in other pri-
mary sites including the small intestine, bronchus and
others [3]. Clinical presentation of carcinoid of the
appendix is similar to acute appendicitis, but it can
be an incidental intra-operative finding during ap-
pendectomy or other surgical procedures. The majo-
rity of tumors are discovered on histological exami-
nation of the surgical specimen. Clinical symptoms of
carcinoid syndrome including flushing, diarrhea, and
wheezing are usually not found except in large tumor
mass or distant metastasis [1]. This malignancy
should be considered in the differential diagnosis of
children, particularly pre-teen females presenting
with right lower quadrant pain, persistent or recur-
rent pneumonia or symptoms of carcinoid syndrome.

The tumor is localized at the apex of the appendix in
75% of cases, in the mid portion in 20% and in the
following base in 5% [4]. The median tumor diame-
ter is 6 mm (3–17 mm) [4]; the diameter of the tumor
in our patient was 11 mm. Carcinoid tumors located
at the tip of the appendix and measuring less than 10
mm usually present with a clinical picture identical to
acute appendicitis, while tumors measuring more
than 20 mm and located at the base of the appendix
may present with clinical signs of peritonitis [5].

Serum chromogranin A is a useful immuno-histo-
chemical marker which is reliable in the diagnosis of
various endocrine tumors including carcinoid. Serum
chromogranin A, serotonin and its metabolite 
5-hydroxyindole acetic acid (5-HIAA) in the urine

Figure 1. Uniform tumor cells demonstrating a nesting growth pattern

(white arrow) are seen surrounding non-neoplastic mucosal

glands (smaller black arrow) and associated with acute

inflammation (larger black arrow).

Figure 2. Chromogranin stain demonstrates strong positive staining of

tumor cells (larger arrow), and surrounding a non-neoplastic

mucosal gland (smaller arrow).
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should be measured when carcinoid tumors are sus-
pected or when the tumor is diagnosed [1,3]. Urine
5-HIAA is a good marker of endocrine activity of the
carcinoid tumor, and the level is significantly higher
in patients with metastasis compared with those
without metastasis. It is important for the patient to
avoid foods high in serotonin such as bananas, toma-
toes, pineapple, kiwis and others two days before the
test. Octreotide or sematostatin receptor scintogra-
phy, CT of the lungs and abdomen, and bone scan
are indicated to rule metastasis. The principle of the
scintography is that the majority of carcinoid tumors
carry specific receptors on the cell surface which
bind the somatostatin receptor analogue ocreatide.
Abdominal ultrasonography and angiodynography
are additional supportive tests.

The etiology of carcinoid tumors is unknown.
Quaedvlieg et al. [6] found female predominance
before age 50, and they attributed this to hormonal
influence. Family history in first-degree relatives and
birth in large cities seem to be risk factors [7,8].
Karanjawala et al. [9] reported the first account of an
individual with ileal carcinoid tumor and nonmosaic
complete maternal isodisomy of chromosome 8.
Kytola et al. [10] found that alterations of the SDHD
gene seem to be involved in the tumorigenesis of
midgut carcinoids.

Tumors localized to the tip of the appendix and
found on incidental surgery are cured with appen-
dectomy alone. Caution during appendectomy
should be observed to avoid possible damage to the
tumor. Tumors larger than 2 cm and invading serosa
and mesoappendix without metastasis may be treat-
ed with a cecectomy [5]. Ileocecal resection may be
indicated in patients where the tumor has infiltrated
tissue beyond the cecum and in patients with incom-
plete gross resection. Right hemicolectomy is
restricted to rare conditions such as very large
tumors and vascular involvement.

Except for signet ring cell carcinoma and malignant
carcinoid, the extent of disease at the time of diagno-
sis is a more important predictor of survival than his-
tology [11]. Metastasis of carcinoid of the appendix
occurs in 1.6% of cases [6]. Metastasis of carcinoid of
the appendix is very rare in children probably
because most reported tumors in this age group are
small and less aggressive. Metastatic, however, has
been reported as early as age 5 [12]. The tumor in
our patient extended through the entire diameter of
the appendix and involved all layers of the wall to the
overlying serosal surface, but there was no distant
metastasis. All patients should be closely studied

with CT of the abdomen and chest, bone scan and
serum serotonin and chromogranin A determination
to detect early metastasis. Curative therapy for non-
resectable and metastatic carcinoid remains unde-
fined. Administering octreotide and its synthetic
analogs are palliative for the control of symptoms,
and may contribute to increased survival in patients
with distant metastasis [6]; however, there is no evi-
dence that they produce tumor stasis [3,13].

CONCLUSIONS

Carcinoid tumors are rare, but are the most common
tumors of the appendix. Clinical presentation is simi-
lar to acute appendicitis, but more commonly the
tumor is an incidental finding on appendectomy.
Localized disease has an excellent prognosis. The
tumor usually has little metastatic potential, but
patients with metastatic carcinoid fare poorly.
Pediatricians should be aware of carcinoid tumors of
the appendix since early diagnosis of these tumors is
important in preventing morbidity and mortality.
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