
arcinoid tumors are among the most challenging
tumors in clinical practice. Carcinoids are

neuroendocrine tumors derived predominantly from
enterochromaffin cells and are capable of amine
precursor uptake and decarboxylation (APUD cells).
The prevalence is estimated to be approximately
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ABSTRACT

0.05 per 100, 000 although autopsy reports suggest
that it may be as high as 2 per 100,000.1
Seventy-four percent of the carcinoids occur in the
gastrointestinal tract (GIT), 25% in
bronchopulmonary system 2 while the remaining 1%
is reported in ovary, 3 thymus,4 testis,5 liver,6  spleen 7
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Objective: To present our experience of carcinoid
tumors of the appendix managed at a university teaching
hospital. Complex symptomatology, varied biochemical
affections and different surgical therapeutic modalities
are discussed.

Methods: The medical records of all the patients who
underwent consecutive appendectomies at King Khalid
University Hospital, Riyadh, Kingdom of Saudi Arabia
from 1994 to 1999 were retrospectively analyzed. The
data of patients identified to have histological evidence of
carcinoid tumors of the appendix were further reviewed
for the demographic details, indications for surgery,
surgical procedure, tumor localization in the appendix
and size; concomitant appendicitis and further surgical
procedures were considered.

Results: During the study period, 1547 appendectomies
were performed and, out of these, 9 (0.6%) cases were
reported to have carcinoid tumors of the appendix. There
were 4 male and 5 female patients, age range 17-51 years
(median 29.8 years). Seven subjects had a clinical

evidence of appendicitis while 2 presented with chronic
abdominal pain. There were 6 open and 3 laparoscopic
appendectomies. Six carcinoid tumors were encountered
at the appendiceal apex, 2 at the midportion, and one at
the base with a mean diameter of 9.5 mm (range, 4-19
mm). One patient had histologically confirmed  residual
tumor, which necessitated a right hemicolectomy 3 weeks
later. All patients remained disease-free during a mean
follow up of 7 years (range, 4-10 years).

Conclusion: Carcinoid tumors of the appendix are
extremely rare and invariably remain asymptomatic.
Simple appendectomy offers adequate relief while the
need for further extensive surgery depends on tumor
characteristics and dissemination.  Despite an excellent
prognosis, all reported patients should be followed up
with urinary 5-hydroxyindoleacetic acid and abdominal
ultrasonography.
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Table 1  - Case presentations of patients with carcinoid tumors of the appendix (N=9). 

Patient’s
number

1

2

3

4

5

6

7

8

9

Age 
(years)

23

19

37

26

51

17

44

20

32

Gender

Male

Male 

Male

Female

Female

Female

Female

Male

Female

Surgical
procedure

  OA  

OA

OA

  LA  

OA

LA

OA

OA

LA

Tumor
localization

Apex 

Apex

Midportion

Apex

Apex

Base

Midportion

Apex

Apex 

OA - open appendectomy, LA - laparoscopic appendectomy, *right hemicolectomy.

cases were found to have histological evidence of
carcinoid tumors of the appendix. There were 4
male and 5 female patients with a mean age of 29.8
years (range, 17-51 years). Open appendectomy
(OA) was performed in 6 and laparoscopic
appendectomy (LA) in 3 cases (Table 1).  Seven
subjects were operated with the clinical suspicion of
appendicitis and 2 for chronic abdominal pain.
Histologically, 6 carcinoid lesions were
demonstrated at the apex, 2 at midportion and one at
the base of the appendix. The carcinoid tumors in
this series ranged 4-19 mm in diameter (median 9.5
mm). Concomitant suppurative appendicitis was
identified in 3 cases, although no patient was found
to have a perforated  appendix. Histopathology of
one patient (17 years, 19 mm tumor at the
appendicular base) revealed inadequate resection
margins which required a right hemicolectomy 3
weeks after the first operation. All patients remained
disease-free after a median follow up duration of 7
years (range, 4-10 years). Patient’s follow up was
arranged with yearly evaluation of urinary
5-hydroxyindoleacetic acid (5-HIAA) and
abdominal ultrasonography. 

Discussion. Carcinoid tumors of the appendix
account for one third to one half of all the
appendiceal tumors12,13 and occur in women twice as
often as in men14 with a reported mean age of 42
years.2  Seventy to ninety percent of all appendiceal
carcinoids are ≤1 cm in diameter, 4-25% are 1-2 cm,
and few are ≥2 cm.15  The calculated risk of
metastasis from tumors ≤1 cm is zero while a
definite increase of risk occurs with tumor size ≥2

and breast. 8  Within the GIT, 26% are found in the
appendix, 15% in ileum, 11.3% in rectum, and 4.1%
in the cecum.9  A substantial number of carcinoids
clinically remain silent and 10-18% declare due to
their mass effect or carcinoid syndrome,10

characterized by flushing, diarrhea, wheezing,
valvular insufficiency and sexual dysfunction.
Appendicular carcinoids have the most favorable
prognosis of all carcinoid tumors and the tumors are
identified as incidental lesions in 0.3%
appendectomies11 which reaffirm the premise that
the diagnosis of the majority of carcinoids is made
after surgery.  We report a series of 9 appendiceal
carcinoids, which were diagnosed by the
histological analysis of the surgically removed
specimens.

Methods. This retrospective survey was
conducted at the College of Medicine, King Khalid
University Hospital, Riyadh, Kingdom of Saudi
Arabia. The medical charts of all patients who
underwent consecutive appendectomies from 1994
to 1999 were analyzed.  The data of the patients
histologically reported to have carcinoid tumors of
the appendix were further reviewed for patient’s
age, gender, indication for surgery, surgical
procedure, tumor localization in the appendix,
diameter of the lesion after fixation with
formaldehyde, concomitant appendicitis, the need
for extended surgery and follow up. 

Results. One thousand five hundreds and
forty-seven patients underwent appendectomy
during the study period and out of these, 9 (0.6%)

Tumor
Size (mm)

  7

12

  5

  8

16

19

  8

  4

  9

Concomitant
appendicitis 

 Yes

 Yes

No

No

No

 Yes

No

No

No

Second
 surgery

No
 

No

No

No

No

   RH*

No

No

No
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I131-MIBG, Interferons, and chemotherapy with
5-fluorouracil and streptozotocin. 

 Histologically, a striking feature of the carcinoid
tumors is the intense desmoplasia which may lead to
vascular occlusion secondary to anatomic distortion
caused by the surrounding tissue reaction.34  The
tumor is composed of uniform cells with rare
mitotic figures. Two types of silver staining,
argyrophilic and argentaffin, are commonly used to
identify neuroendocrine cells. Classically the
foregut and hindgut carcinoids are argyrophilic, and
midgut serotonin secreting midgut lesions are
argentaffin.35  One patient (26-year-old female,
tumor at appendiceal apex) in our study was
identified to have goblet cell carcinoid of the
appendix; a variant of carcinoid tumors with
aggressive natural history, significant malignant
potential and controversial surgical management:
appendectomy versus right hemicolectomy.36  Our
patient underwent appendectomy and remained
symptom-free during her most recent follow up.

 To conclude, carcinoid tumor of the appendix is
a unique pathological entity which is almost always
diagnosed after surgery. The lesions are best treated
with simple appendectomy while the need for
additional surgical resection is determined by the
size and histological features of the tumor. Although
appendiceal carcinoids have an excellent overall
prognosis, the patients should be followed up with
yearly 5-HIAA urinary assays and abdominal
ultrasonography.    
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