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appendix: A rare case report and review of the literature 

Abstract 

Three main histological types of appendicular tumor have been described: adenoma, carcinoma and 

endocrine tumor. Endocrine tumors are the most common, accounting for almost two-thirds of 

appendicular tumors. Adenomas and adenocarcinomas are rare and present two particularities: a 

predominant and frequent mucinous component, and a privileged peritoneal extension. 

We report the case of a 57-year-old patient, a chronic smoker with 30 pack-year. The patient was 

admitted to our department as an emergency patient with perforated sigmoidal diverticulitis. 

Clinically, the patient presented a hypogastric pain and generalized abdominal tenderness on 

examination, the CT scan showed a pneumoperitoneum with multiple sigmoidal diverticula the 

surgical exploration revealed a perforated sigmoidal diverticulum with an inflamed appendix with a 

normal base. 

In the light of this review of the literature, we would like to emphasize the importance of histological 

examination in the diagnosis of neuroendocrine tumors of the appendix, and to highlight the 

importance of intraoperative exploration, whatever the diagnosis. 
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I- Introduction 
 

Neuroendocrine tumors (NETs) of the appendix, also referred to as appendiceal endocrine tumors in 

recent literature, are rare, slowly progressive tumors, corresponding to the most common tumors of 

this organ (1). They are detected with a prevalence of 0.3 to 0.9% in patients who had an 

appendicectomy (2), representing approximately one to two cases per year per hospital, regardless of  

the surgical indication (annual incidence estimated at 1-2/100,000) (3). A slight predominance in the 

female sex has been detected, perhaps reflecting a bias due to routine appendectomies performed 

during pelvic laparoscopy explorations. A first peak in incidence was noted in the 2nd decade for 

women and the 3rd for men, with the most aggressive tumors being found in the youngest patients. 

A second peak in incidence occurs in the 8th decade.  

This neoplasia was initially described by Oberndorfer a century ago, under the term of carcinoid 

tumor (4), and considered to be tumors derived from intraepithelial enterochromaffin cells. Since 

then, several classifications have been proposed, taking into account histological architecture, 

neurotransmitter production (types A, B and C) and clinical aggressiveness (5).  

The WHO has established a more precise classification, which does not depend on the 

immunohistochemistry of the tumor (6). These tumors generally have an excellent prognosis; 

however, malignant forms do exist, associated with potentially fatal metastatic disease. Generally 

speaking, of all NETs of the digestive tract, those involving the appendix have the best 5-year survival 

rate (almost 100% compared with 50% for the esophagus). 



II- Case presentation 
The patient was 57 years old, a chronic smoker with 30 pack-years. He was admitted to our 

department for a perforated sigmoid diverticulitis.  

Clinically, the patient presented a generalized abdominal pain with a hypogastric origin and vomiting 

in a febrile state .Clinical examination revealed generalized abdominal tenderness. The thoracic-

abdominal-pelvic CT scan showed small amount of pneumoperitoneum in the supramesocolic and 

submesocolic compartments and an abdominal effusion (Figure 1) associated with multiple sigmoidal 

diverticula with one of them was perforated, and facing  pneumoperitoneum bubbles (Figure 2A and 

2B) 

 

Figure 1 : Image of the CT scan showing the bubble of pneumoperitoneum (white arrow), associated 

with an abdominal effusion  (blue arrow) 

 

Figure 2 A and 2B : CT scan image showing a multiple sigmoidal diverticula (white arrow), with one of 

them is perforated and facing  pneumoperitoneum bubbles (blue arrow) 

 



The biological checkup showed a normal hemoglobin at: 13.8 g/dl, hyperleukocytosis at 29180/mm³ 

and normal platelets at 237000/mm³,Hydroelectrolyts were normal with Na+: 138 mEq/L and K+: 4.5 

mEq/L, renal function was conserved with urea at 0.34 g/l, creatine : 6.4 mg/L 

Intraoperative exploration revealed a moderate peritoneal effusion of dirty liquid, false membranes 

throughout the abdominal cavity (figure 3), especially at the submesocolic compartment, the 

presence of several sigmoidal diverticula, which one of them was perforated, the perforation was 0.5 

cm, (none other diverticula was found in the rest of the colon) and a swollen appendix with a healthy 

base (figure 4).  

 

Figure 3 : Showing the small bowls with false membranes  



 

Figure 4 : showing the swollen appendix 



 

Figure 5: Showing the appendix after resection 

The procedure consisted of a segmental resection of the sigmoid removing several sigmoidal 

diverticula, one of which was perforated with realization of a Hartmann-type colostomy, retrograde 

appendectomy (figure 5) drainage of the CDS of Douglas using a Salem tube. 

A reinterpretation of the CT scan established an increased appendiceal diameter matching with the 

intraoperative finding  

 



 

Figure 6 A and 6 B : CT scan pictures showing an increased appendiceal diameter 

 

Results of the pathological examination:  

Sigmoidal resection specimen which morphological appearance was in favor of a sigmoidal 

diverticulum.   

Appendix was measuring 7x1.1 cm, external surface covered with false membranes. On section, the 

wall shows hemorrhagic changes and the lumen is occupied by appendicolith. Histological 

examination of the samples taken showed that the appendix was the site of an invasive malignant 

tumor proliferation arranged in nests and made up of monotonous medium-sized cells with a 

rounded nucleus with finely stippled chromatin, rarely with an apparent nucleolus. Mitoses are found 

at a rate of 2 mitoses/2mm².  This profusion reaches the muscularis without exceeding it. No 

perinuclear sheathing or vascular emboli were seen.  

In total: appendicular invasive malignant tumor proliferation, with a well-differentiated 

neuroendocrine appearance, coming into contact with the muscularis without protruding beyond it. 

Absence of vascular emboli and perineural sheathing.    

The complemental immunohistochemical study showed a well-differentiated neuroendocrine 

carcinoid tumor of the appendix. Measuring 5x3mm, grade 1 (mitoses: 2 mitoses/2mm² and Ki-67 

less than 3%). Contact with the muscularis without protruding beyond it. Absence of vascular emboli 

and perineural sheathing.    

III- Discussion:  
Neuroendocrine tumors of the digestive tract occur mainly in the small bowel (44.7%), followed by 

the rectum (19.6%), appendix (16.7%), colon (10.6%) and stomach (7.2%). [7] The annual incidence of 

neuroendocrine tumors of the appendix is estimated at 0.15 up to 0.6 per 100,000 people according 

to data from SEER (Surveillance Epidemiology and End Results) [8][25].  

NETs of the appendix are usually asymptomatic [26]. Serial studies of accurate preoperative diagnosis 

by imaging are rare [9,10]. In the vast majority of cases, the diagnosis of appendiceal neuroendocrine 

tumor is made incidentally on appendectomy specimens taken for acute appendicitis, as in the case 

of our patient, or for recurrent, chronic abdominal pain in the right iliac fossa [11]. The discovery of a 

tumor following a carcinoid syndrome is very rare (<1%). [12]  

Preoperative diagnosis has a little value given that the majority of cases are discovered incidentally; 

current studies focus mainly on the early detection of recurrence in patients who have already 



undergone surgical treatment. In a large series of incidentally diagnosed appendicular 

neuroendocrine tumors involving 143 patients, the appendicular fundus was the predominant site of 

the tumor (82.4%) with a normal appendicular base in 95.9% of cases. [13] 

Histological diagnosis may sometimes be difficult with hematoxylin-eosin staining, especially in cases 

with the appearance of poorly differentiated adenocarcinoma, and therefore requires 

immunohistochemical study using anti-synaptophysin, anti-chromogranin A and anti-CD-56 

antibodies. [14] Lesions of acute appendicitis and peritoneal reaction can be observed in 66.1% and 

45.1% respectively [13].  

Plasma dosage of chromogranin A levels as a tumor marker contributes to the differential diagnosis of 

caliciform cell neuroendocrine carcinoma and to the early detection of recurrence and long-term 

follow-up of metastatic disease [15].  

CT scan ,MRI and somatostatin receptor-based diagnostic positron emission tomography SSTR-PET 

scanning are recommended for tumors larger than 2 cm in diameter. Colonoscopy is recommended 

for the early detection of synchronous or metachronous tumors of the large intestine [15,24,27] 

The diameter of appendiceal neuroendocrine tumors does not exceed 1 cm in almost 80% of cases. In 

15% of cases, the diameter is between 1 and 2 cm, while in only 5% is it greater than 2 cm [16]. In the 

latter case, the potential for metastasis is considerable [17] and the 5-year survival rate is unfavorable 

[18]. The incidence of lymph node metastases is estimated at 30% [19] and only 1% for tumors with 

mesenteric invasion [20]. To this date, there have been no studies correlating the occurrence of 

lymph node metastases with invasion of the appendicular serosa [17].  

Treatment depends to a great extent on the size of the tumor. Neuroendocrine tumors of the 

appendix less than 1 cm in diameter are treated by simple appendectomy, while neuroendocrine 

tumors between 1 and 2 cm in diameter are treated by simple appendectomy followed by periodic 

postoperative follow-up for 5 years. Right hemi-colectomy (within 3 months of appendectomy) 

should be reserved for patients with at least one of the following criteria: tumor size > 2 cm, tumor 

located at the base of the appendix, infiltration of the cecum, positive surgical resection margins, 

appendiceal mesenteric invasion, metastatic mesoappendiceal lymph node, presence of 

undifferentiated or poorly differentiated cells or presence of caliciform cells [21,22,23] 

IV- Conclusion  
Appendiceal neuroendocrine tumors are rare, usually asymptomatic, and their incidence is 

underestimated. Their prognosis is generally excellent, with a 5-year survival rate of 90-100% for all 

cases combined. Appendectomy alone is curative in a large percentage of cases. Additional radical 

surgery should be considered in certain circumstances, in particular for tumors larger than 2 cm, in 

the presence of positive local lymph nodes, or if the resection margins are affected. 
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