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The appendix is one of the human organs that attracts little 
attention, hence termed an ineffectual blind tube. Nonetheless, 
this intestinal organ at the junction between the cecum and 
terminal ileum, undergoes pathological changes that have 
a significant influence on human health1. This organ is also 
susceptible to conditions such as appendicitis and carcinoid 
tumors2. The World Health Organization (WHO) classifies 
appendiceal tumors into epithelial, non-epithelial or secondary. 
Epithelial tumors include adenoma, carcinoma and carcinoid. 
On the other hand, non-epithelial tumors of mesenchymal 
origin include neuroma, lipoma, leiomyoma, gastrointestinal 
stromal tumor (GIST) and their malignant forms3. Malignant 
lymphoma and Kaposi’s sarcoma are also possible appendiceal 
growths1,3,4,5.

Acute abdominal pain is one of the most common earliest 
indicators of any clinical issues. The earliest known case of 
an appendiceal tumor dates back to 18822. Appendiceal tumors 
constitute 0.2% to 0.5% of all primary neoplasms seen in the 
gastrointestinal tract4,6-9. This type of tumor is rare compared to 
other tumors that affect the gastrointestinal tract2,6,10-12.
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Objective: To evaluate the incidence of appendiceal tumors in different sex and age groups. 

Design: A Retrospective Study.

Setting: Pathology Department, Bahrain Defence Force Hospital, Bahrain.

Method: A retrospective review of 2,310  appendectomy specimens submitted to the Pathology 
Department between 1 January 2006 and 31 December 2015. 

Result: During the study period, 2,310 appendectomy specimens were reviewed; 19 (0.8%) of the 
samples were histologically diagnosed as appendiceal tumors. Of the 19 appendiceal tumors, 9 
(47%) were carcinoid, 6 (32%) were benign, including mucinous cystadenoma and neuroma and 
4 (21%) were malignant. The mean age of carcinoid tumors is 35 years, ranging from 14 to 51 
years. The mean age of malignant appendiceal tumors is 46 years, ranging from 30 to 60 years. 
Appendiceal tumors were found to be more common in males than in females. The male to female 
ratio is 2:1 for both carcinoid and benign tumors and 3:1 for malignant tumors.   

Conclusion: Appendiceal tumors are rare. The most common tumors are carcinoid tumors. In 
some cases, an appendectomy alone is a sufficient treatment for a tumor. However, in cases of 
malignancy, a right hemicolectomy is required. 

Bahrain Med Bull 2018; 40(1): 18 - 21

*	 Medical Student
	 Royal College of Surgeons in Ireland - Medical University of Bahrain
**	 Resident
***	 Consultant Histopathologist 
	 Department of Pathology
	 Bahrain Defence Force Hospital - Royal Medical Services
	 The Kingdom of Bahrain
	 E-mail: abdulla.darwish@bdfmedical.org 

Appendiceal tumors could arise from any cell along its 
walls2. Unfortunately, there is no solid understanding of their 
pathogenesis13,14. In addition, patients with appendiceal tumors 
are mostly asymptomatic; in rare instances, acute appendicitis 
can be an early indicator of an abdominal mass. Typically, 
the anomaly is detected during an abdominal surgery such 
as appendectomy, often as a result of acute appendicitis. The 
growths could be detected by CT scans where they appear as 
abdominal masses6, 13, 15-17. 

The aim of this study is to determine the incidence rate of 
appendiceal tumors.

METHOD

All histopathological specimens of appendectomies from 1 
January 2006 and 31 December 2015 were reviewed. Only 
cases which had complete clinical data and histological records 
were included in the study.

Two thousand three hundred ten pediatric and adult 
appendectomies were performed during the 10-year period. 
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The sample included negative appendectomies where the 
histological examination established that the appendix was 
normal. The following data were documented: age, gender, 
diagnosis, tumor size, location and metastasis.

The WHO classification of appendiceal tumors was used to 
classify the tumors into carcinoid, benign and malignant. 
Two cases of mucocele of the appendix and eight cases due to 
incomplete clinical data were excluded from the study. 

The data was analyzed using SPSS 19.0 statistical package. The 
Chi-Square test was used to compare categorical data whereby 
a P-value of <0.05 was considered significant. The continuous 
data generated was expressed in the form of mean and standard 
deviation while descriptive analysis of frequencies and 
percentages featured as part of the statistical analysis. 

RESULT

Two thousand three hundred ten appendix specimens were 
documented; 1,456 (63%) were male and 854 (37%) were 
female with a male to female ratio of 1.7:1.

One hundred eighty-four (8%) appendices were normal, 1,857 
(80.4%) were inflamed appendices and 19 (0.82%) were 
appendiceal tumors, 250 (10.8%) were lymphoid hyperplasia, 
fibrosis and fecalith. Nine (0.38%) of the appendiceal tumors 
were carcinoid tumors, 6 (0.25%) were benign tumors, and 4 
(0.17%) were malignant tumors, see table 1. 

Six (0.25%) carcinoid tumors were associated with appendicitis, 
and one (0.04%) patient had a goblet cell carcinoid tumor 
which metastasized, see figure 1 (A and B). Additionally, nine 
(0.38%) of the tumors were located at the tip of the appendix, 
while six (0.25%) had invaded the submucosa. Four (0.17%) 
benign tumors were mucinous cystadenomas, and two (0.08%) 
were appendiceal neuromas, see table 1 and figure 2. Both 
cases of appendiceal neuroma were found to be associated 
with fibrous obliteration. There were no patients with carcinoid 
syndrome or signet ring carcinoma. Figures 3(A) and 3(B) 
show two cases of adenocarcinoma.

Of the 19 appendiceal tumors, 13 were males and six were 
females; however, there was no significant relationship between 
gender and tumor types (P-value=0.7). Carcinoid tumors were 
diagnosed in patients between the ages of 14 and 51 with a 
mean age of 35.2 years. Early diagnosis of carcinoid tumor was 
more common among women than among men with mean ages 
of 28.3 and 38.7 years respectively, see table 2. 

Type of Tumor Males Females Total 
(%)

Carcinoid Tumor

Carcinoid 6 2
9

Goblet Cell Carcinoid 0 1

Benign Tumors

Mucinous Cystadenoma 2 2
6

Appendiceal Neuroma 2 0

Malignant Tumors   

Mucinous Adenocarcinoma 2 1
4

Mucinous Cystadenocarcinoma 1 0

Total 13 6 19 

Table 1: Incidence of Appendiceal Tumors

�

Figure 1 (A):  Microscopic View of Carcinoid Tumor with 
Classical Arrangement of the Tumor Cells (H & E stained x10)

�

Figure 1 (B): Tumor Cells Stained Strongly for 
Chromogranin, a Special Immunohistochemistry Marker 
for Neuroendocrine Cells (Chromogranin Stain x20)

�

Figure 2: Low-Power Microscopic View of the Mucinous 
Cystadenoma in the Lower Portion of the Image Compared 
to the Normal Appendiceal Mucosa in the Upper Portion 
(H & E x10)

Table 2: Age of Presentation of Appendiceal Tumors (19)

Age 
Group 
(years)

Carcinoid Benign Malignant
Total (%)

Males Females Males Females Males Females

10-29 0 2 (10.5%) 1 (5.3%) 0 0 0 3 (15.8%)

30-49 6 (31.6%) 0 3 (15.7%) 1 (5.3%) 1 (5.3%) 1 (5.3%) 12 (63.2%)
≥50 0 1 (5.3%) 0 1 (5.2%) 2 (10.5%) 0 4 (21%)
Total 6 (31.6%) 3 (15.8%) 4 (21%) 2 (10.5%) 3 (15.8%) 1 (5.3%) 19 (100%)
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The mean age of the presentation of benign tumors was 38.8 
years for both sexes; nonetheless, the average age for males is 
33.5 years and 49.5 years for females. 

DISCUSSION

In our study, the prevalence of appendiceal tumors was 0.82% 
compared to 0.7% in South Korea and Israel7,18. In our study, 
the average age of presentation for malignant tumors was 46 
years, which is lower than several studies where the mean age 
was 57-61 years2,5,19.

This study demonstrated that carcinoid tumors are the most 
common type of appendiceal tumors, which is similar to 
other studies1,6,12,20. These tumors are “well-differentiated 
neuroendocrine tumors” and are either asymptomatic or present 
as acute appendicitis4,20-24. Carcinoid tumors are slow-growing 
and appendectomy often proves to be an effective treatment 
approach20,21,23. In this study, the largest carcinoid tumor was an 
8 mm goblet cell carcinoid. 

Females are more commonly affected with carcinoid 
tumors3,15,20,25. However, Moertel et al claim that the incidence 

rate of carcinoid tumors is equal in both sexes25. In this study, 
males were twice more likely to be diagnosed with carcinoid 
tumors. 

Carcinoid tumors in the appendix have a 2% to 4.7% chance of 
developing into malignancy and lower incidence of metastasis 
compared to other types of carcinoid growths that occur in the 
lungs, intestines, ovaries or kidneys20-23. In our study, one of 
the nine carcinoid tumors (goblet cell) metastasized; it was 
an aggressive adenocarcinoid tumor with carcinoid features, 
similar to other studies5,26. Other studies revealed that the mean 
age of presentation of goblet cell carcinoid ranges between 52 
and 59 years5,16. In our study, this type of tumor was diagnosed 
in a 51-year old female.

A study by Roggo et al found that 78% of carcinoid tumors 
were located at the tip of the appendix; Another study by Lee 
et al found it to be 66.7%20,7. On the other hand, goblet cell 
carcinoids mostly occur in the middle-third of the appendix12. 
In our study, the average size of carcinoid tumors was 3.79 
mm. A South Korean study reported an average size of 8.6 
mm7. An appendectomy is an appropriate treatment approach 
for carcinoid tumors less than 1 cm to 2 cm in size11,13,20,21. 

Benign tumors are usually asymptomatic and account for about 
0.2%. These abnormal masses are mostly found incidentally, 
similar to other appendiceal tumors11. The most common 
type of benign tumor is mucinous cystadenoma. We found 
that mucinous cystadenomas occur in 0.2% of appendices 
compared to 0.4% to 0.6% in other studies7,27. The treatment 
is total excision to avoid any malignant transformation and 
prevent pseudomyxoma peritonei. Based on the reviewed 
literature, the prevalence of mucocele is 0.29% to 0.4%28. A 
neuroma is another common benign tumor which is known to 
cause fibrous obliteration. This was evident in both cases in 
this study3. 

Adenocarcinoma is the most common primary malignancy 
of the appendix5. According to Langlie-Lesnik, males are 2-3 
times more likely to be diagnosed with this primary malignancy 
compared to females29. Although this is a relatively rare type of 
malignant tumor of the appendix, it accounts for 4% to 6% of 
all appendiceal tumors2,6,19,30. 

Adenocarcinoma tends to perforate19. One case of mucinous 
cystadenocarcinoma in our study had perforated. The mean age 
of presentation of adenocarcinoma in our study was 46 years.

Based on the findings of this study, more men than women 
were diagnosed with carcinoid tumors. A possible justification 
could be that there were almost twice as many men as women 
who underwent appendectomies during the studied period. 
One-third of the women reviewed were diagnosed with benign 
tumors, while malignant tumors of the appendix appeared more 
commonly among males. An appendectomy is the common 
form of treatment for an appendiceal tumor that measures less 
than 1 cm to 2 cm, where there are no signs of lymphovascular 
invasion4,11,17,19-21.

CONCLUSION
 
Appendiceal tumors are rare; nonetheless, carcinoid tumors 
are the most common tumor in the appendix. Additionally, 

�

Figure 3 (A): Microscopic View of Adenocarcinoma of the 
Appendix: Low Power View of a Moderately Differentiated 
Adenocarcinoma Infiltrating the Wall (H & E x10)

Figure 3 (B): Microscopic View of Adenocarcinoma of 
the Appendix: Mucinous Adenocarcinoma Shows Dilated 
Malignant Glands Filled with Mucin (H & E x10)

�
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mucinous cystadenoma is the most common benign tumor. 
Appendiceal tumors are slow-growing and are often 
detected before they grow large enough to metastasize. The 
most popular treatment approach is appendectomy. The 
data is not entirely reliable and cannot be used to present 
a solid conclusion regarding the relationship between 
appendiceal tumors, patients’ age and gender. Nevertheless, 
the data in this study can be used for comparison purposes 
in future studies. 
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