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ABSTRACT: Background and Study Aims: Appendiceal 

Tumors are rare. Difficult to diagnose, these tumors are often 

accidentally discovered following acute appendicitis. The aim of 

this study is to describe the clinical, pathological and morphologic 

characteristics of these tumors in order to define an appropriate 

management. Patients and Methods: From a pathological 

database, all appendiceal tumors found on appendectomy 

specimens performed between January 2017 and July 2019 were 

retrospectively analysed.  Results: Among the 1480 

appendectomies performed, 15 cases of appendiceal tumors were 

collected (1.01%). The mean age was estimated at 44.7 ± 21.5 

years (17-80). Pain in the right iliac fossa was present in all 

patients. Abdominal ultrasonography coupled with computed 

tomography (CT) scan led to the diagnosis of appendiceal tumors 

in 40% of cases (6/15). All patients underwent emergency surgery. 

An appendectomy was performed in 13 patients (86%). A 

mucinous tumor was found in 9 patients (60%). In 40% of the 

cases (6/15), it was a neuroendocrine tumor. Conclusion: 

Appendiceal tumors are often discovered incidentally on 

appendectomy specimens for acute appendicitis. They can be seen 

at any age and their diagnosis is not easy, even with the support 

of imaging. Ideally, the diagnosis of these tumors should be made 

preoperatively; this can change the surgical approach and avoid 

the need for additional surgery. All appendectomy specimens 

should be examined in histopathology. 

KEYWORDS: Acute appendicitis, appendicular tumors, 

appendiceal neuroendocrine tumors, mucinous neoplasm, 

treatment. 
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INTRODUCTION 

Appendiceal tumors are rare. They are most often found incidentally on appendectomy 

specimens for acute appendicitis (1), and their diagnosis remains difficult preoperatively. 

Occasionally, the discovery is made during abdominal imaging, colonoscopy or a surgical 

procedure (1). The aim of this study is to describe the clinicopathological and morphological 

characteristics of these tumors in order to define an appropriate management. 

Patients and Methods 

We conducted a retrospective analysis of all adult patients over 16 years old, who underwent 

appendectomy for acute appendicitis from January 2017 to July 2019 at our tertiary health care 

center. From our pathological database, all patients who had an appendiceal tumor were 

collected. Their epidemiological, clinical and morphological characteristics as well as the 

modalities of their therapeutic management were analyzed. Continuous and categorical 

variables were expressed as mean ± standard deviation and percentages, respectively. 

 

RESULTS 

The review identified 1480 patients who had appendectomy, 15 of whom had appendiceal 

tumor (1,01%), including eight women (sex ratio = 1.1). The average age was estimated at 44.7 

± 21.5 years (17-80). An appendicular syndrome was the mode of presentation in more than 

half of the cases, and right iliac fossa pain was present in all patients. The duration of the 

symptoms was 5.2 ± 7.2 days (1-30). All patients underwent imaging preoperatively; 

abdominal ultrasound coupled with CT scan allowed the diagnosis of appendiceal tumor in 6 

of 15 cases (40%). All patients underwent emergency surgery; appendectomy was performed 

in 13 patients (86%). Two patients had an immediate right colectomy (14%) and one patient 

was taken back for additional treatment. A mucinous tumor was found in 9 patients (60%). The 

remaining 6 patients had a neuroendocrine tumor.                                                                                

All cases are summarized in Table 1. 

Table 1: Demographic, Clinicopathological and Morphological Characteristics of Patients 

Pts   Age/Sex   Symptoms      Duration   WBC        Imaging/Perop Diag                Procedure                  Histology (Day) 

1      26/F          RIFP + fever            6        21,900       CT: pancolitis/peritonitis     appendectomy          NET G1 <1cm 

                                                                                                                                                                             pT1N0  R0 

2      22/M         RIFP + vomit          1        15,400        Us: AA /AT                             appendectomy           NET G2 >2cm 

                                                                                                                                     Add Treat: Rt Colec          pT3N1 R1V1  

3      76/M         RIFP + vomit          7       13,500        Us: ACT/mucocele                 appendectomy                LAMN  R0 

                                                                                                                                                       

4      17/F          RIFP + fever            1       25,800        Us + CT: AA/AA                      appendectomy                 LAMN  R0 

                                                                                                                                                                                    

5      70/F          RIFP                         3         3,700        US + CT: ACT/mucocele         Rt Colec*                          LAMN  R0 



African Journal of Biology and Medical Research  

ISSN: 2689-534X 

Volume 6, Issue 3, 2023 (pp. 72-80) 

74 Article DOI: 10.52589/AJBMR-9G23ZEP1 

  DOI URL: https://doi.org/10.52589/AJBMR-9G23ZEP1 

www.abjournals.org 

                                                                                                         

6      49/M         RIFP + vomit          3         8,800        US + CT: peritonitis/AT          appendectomy                LAMN  R0 

                                                                                                        

7      57/F          RIFP + vomit          7        6,800        CT: ACT/mucocele                  appendectomy                 LAMN  R0 

                                                                                                                                                           

8    58/M          RIFP                         1         7,700        Us: AA /AT                                Rt Colec                      NET G2 >2cm 

                                                                                                                                                                                pT2N0M0  R0 

9    62/F            RIFP                       30         7,300        Us + CT: ACT/mucocele         appendectomy                LAMN  R0   

                                                                                                            

10 36/F             RIFP + vomit          2       11,900        Us: ACT/mucocele                  appendectomy                LAMN  R0   

                                                                                                            

11 19/M          RIFP + fever            1        12,000       Us + CT: AA /AA                      appendectomy   NET G1 pT1N0 R0 

                                                                                                                                                                                                                                                                                                                                                                     

12 35/M          RIFP + fever            3        14,500       Us + CT: AA /AA                      appendectomy    NET G1pT2N0 R0 

                                                                                                                                                                                    

13 22/M          RIFP + fever            7        13,800       Us + CT: abcess/abcess         appendectomy    NET G1pT2N0 R0                                                                                                                                                                                    

                                                                                                                        

14 80/F            RIFP + vomit          3         10,000       Us + CT: ACT/mucocele          appendectomy               LAMN  R0                 

                                                                                                                                                 

15 42/F           RIFP + fever            3         10,300       Us + CT: abcess/mucocele      appendectomy              LAMN  R0                 

                                                                                                            

Pts: patients, WBC: white blood cells, Perop Diag: peroperatory diagnostics, F: female, M: 

male, RIFP: right iliac fossa pain, CT: computed tomography, Us: ultrasonography, NET: 

neuroendocrine tumor, R0: clear resection margin, Vomit: vomiting, AA: acute appendicitis, 

AT: appendiceal tumor, Add Treat: additional treatment, Rt Colec: right colectomy, V1: 

lymphovascular invasion, ACT: appendiceal cystic tumor, LAMN: low grade appendiceal 

mucinous neoplasm, G: tumor grade. (*): In this patient, right colectomy was an overtreatment 

for LAMN.  
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DISCUSSION 

Appendectomy for acute appendicitis is a very common surgery since surgical treatment 

became the standard of care in the late 19th century (2). In the US, approximately 300,000 

procedures are performed annually (3).  

Appendiceal tumors are found in 0.9 to 1.4% of appendectomies for acute appendicitis (4).

In the present series, this prevalence was estimated at 1.01%, about 1.5 times higher than the 

one reported by Collins et al. (4). As for colon cancer, recent series have shown an increasing 

incidence of malignant tumors of the appendix, between 5.9 and 12% (5). Forty percent (40%) 

of our population was over 50 years old, and 53% were women (8/15). Indeed, advanced age 

and female gender are considered independent risk factors for appendiceal tumors (6,7). 

In more than half of the cases (10/15), a typical appendicular syndrome was the mode of 

revelation, a fact widely found in the literature (8). In a retrospective study, Sadot et al. (7) 

clearly identified complicated forms, in particular, perforation, as an independent risk factor. 

The duration of symptoms was 5.2 ± 7.2 days (1-30). This seems to be a determining factor for 

the performance of a CT scan when it exceeds 24 hours, as well as an atypical symptomatology 

or an age higher than 40 years (9).  In our series, a CT scan was performed in 11 patients, 

allowing to establish the diagnosis in only 45% of cases (5/11). This demonstrates the difficulty 

of preoperative diagnosis despite the use of the CT scan.  

The primary tumors of the appendix are multiple; they can be epithelial tumors, neuroendocrine 

tumors, lymphoma or even mesenchymal tumors (10).  In this series, 60% of the tumors found 

were mucinous ones, i.e., 0.6% of the appendectomy specimens, almost twice the rate reported 

by Smeenk et al. (11). The incidence of these tumors is increasing, while the age at diagnosis 

seems to be decreasing (12). Other findings may include a palpable mass, intestinal obstruction 

by intussusception, or abdominal distension related to a peritoneal pseudomyxome (13). 

Appendiceal mucinous tumors (AMTs) result in a "mucocele" (Figure 1), which remains a 

purely macroscopic description whose preoperative diagnosis is essential (13).  
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Figure 1: Operative View of an Appendicular Mucocele 

 

On ultrasound, it has the appearance of a target image (onion skin sign) which is 

pathognomonic (14). CT remains the key test; the typical image is a well encapsulated, rounded 

cystic mass that may contain calcifications (Figure 2). 

 

 

Figure 2: Scanographic Aspect of an Appendicular Mucocele (Yellow Arrow) 
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Imaging (ultrasound and/or CT) allowed us to diagnose mucocele in two-thirds of the cases 

(6/9), and in 2 patients the diagnosis was rectified intraoperatively. The PSOGI (Peritoneal 

Surface Oncology Group International) classifies AMTs according to their grade (15).  Based 

on this classification, all the AMTs collected were Low-grade Appendiceal Mucinous 

Neoplasms (LAMN). Surgery is the curative treatment for AMTs. Appendectomy with clear 

margins was performed in 8 patients (88%), which is more than sufficient for non-invasive 

tumors, such as LAMN (12). In case of doubt, a frozen section when available seems to be 

useful for decision making, knowing that additional surgery may be necessary after the final 

histological examination (8). A carcinological right colectomy was performed for a tumor 

larger than 2cm. This option is appropriate in case of insufficient margin after appendectomy, 

in case of high grade tumor, more than 2cm or lymph node metastases (12). Any manipulation 

must remain cautious. Also, for more safety, some authors recommend a laparotomy approach 

(16).  

In case of spontaneous or iatrogenic perforation, it is recommended to perform a cytology of 

the peritoneal fluid followed by an appendectomy with abundant washing of the peritoneal 

cavity. Accordingly, Gonzalez-Moreno et al. (17) have not shown any survival benefit after 

right colectomy in case of peritoneal dissemination. Adjuvant chemotherapy is indicated in 

high grade tumors, or in case of lymph node metastases or lymphovascular invasion (12). 

Because of their slow progression, an annual CT follow-up with tumor markers (CEA, CA19.9) 

is proposed for at least five years, in order to detect an eventual peritoneal pseudomyxome (11). 

Other tumors observed in this series are neuroendocrine tumors, found in 40% (6/15) of 

patients. In the literature, appendiceal neuroendocrine tumors (ANETs) remain the most 

common subgroup which accounts for about 30 to 80% of all appendiceal tumors (18). 

According to data from the American SEER registry, their incidence is about 0.4 per 

100,000/year (19).  Unlike Western series (20), where the mean age at diagnosis is around 40 

years, with a slight female predominance, the mean age of our patients was 30.3 ± 14.7 years 

(19-58) with a clear male predominance. Rarely symptomatic, ANETs are often incidentally 

discovered. A typical appendicular syndrome was the mode of presentation in 5 of 6 patients. 

In 70% of cases, ANETs are located at the appendicular tip and measure less than 1 cm, making 

their detection on preoperative imaging difficult (21). Indeed, imaging (ultrasound and/or CT) 

could not detect the tumor in any of our patients. Despite the almost constant infiltration of the 

muscularis, ANETs are in the vast majority of cases benign. Exceptionally, they may 

experience a carcinoid syndrome in relationship with a metastatic disease (21).   

The latest version of the WHO classification of tumors of the digestive system should be 

adopted (22). It classifies ANETs according to their molecular characteristics, their histological 

differentiation and their tumor grade. Following the 2007 European Neuroendocrine Tumors 

Society (ENETS) classification (23), the tumor was in the majority of cases (5/6), less than 

2cm, of low grade (G1), limited to the muscularis (T2). The therapeutic options for ANET on 

appendectomy specimens are determined by the size of the tumor, its location, its grade, the 

degree of meso invasion, the quality of the resection margins, and finally the existence or not 

of lymphovascular and perineural involvement. In our series, an appendectomy was sufficient 

in 4 patients (66%). In fact, this attitude is indicated for infra centimetric tumors of low grade 

G1. No further exploration or treatment is recommended if the resection was complete R0. 

Moreover, no benefit of performing an additional colectomy for G2 tumors of 1cm has been 

demonstrated (24). However, a carcinological right colectomy is recommended for tumors 

larger than 2cm, which was performed in one of our patients with a G2 grade ANET, more 
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than 2cm. Another patient was taken back for a complementary right colectomy after an 

appendectomy revealing a tumor classified as pT3N1M0 R1V1. Tumors measuring between 1 

and 2 cm justify a right colectomy in case of G2 tumor grade, lymph node metastasis, extension 

to the mesoappendix beyond 3 mm, lymphovascular invasion or incomplete resection R1 (24). 

No adjuvant treatment is recommended (20).   

The prognosis of ANETs remains favorable, with a 5-year survival rate close to 100% for low-

grade tumors. However, it varies between 12 and 28% for advanced stages (20).  Follow-up 

should be considered for high-risk tumors larger than 2 cm. No rhythm or modalities of 

surveillance have yet been validated (20). In our practice, we perform a CT scan every 6 to 12 

months for at least 5 years. A colonoscopy is carried out to look for synchronous tumors. In 

this study, the median follow-up was 13 ± 9.1 months (1-28). All patients were alive, without 

local or distant recurrences.  

 

CONCLUSION 

Appendiceal tumors are a rare entity, often discovered incidentally on appendectomy 

specimens for acute appendicitis, and can be found at any age. Ideally, the diagnosis of these 

tumors should be made preoperatively; this can modify the surgical approach and avoid the 

need for additional surgery. Mostly benign, the treatment of these tumors consists of 

appendectomy. All appendectomy specimens must be submitted to a histopathological 

examination, which should allow a correct classification. 

Conflict of interest statement: The authors declare no conflict of interest. 

 

REFERENCES 

[1]. Van de Moortele M, De Hertogh G, Sagaert X, Van Cutsem E. Appendiceal cancer : a 

review of the literature. Acta Gastroenterol Belg, 2020;83(3):441‑48.  

[2]. Thomas CG. Experiences with Early Operative Interference in Cases of Disease of the 

Vermiform Appendix by Charles McBurney, M.D., Visiting Surgeon to the Roosevelt 

Hospital, New York City. Rev Surg, 1969;26(3):153‑66.  

[3]. DeFrances CJ, Cullen KA, Kozak LJ. National Hospital Discharge Survey: 2005 annual 

summary with detailed diagnosis and procedure data. Vital Health Stat, 

2007;(165):1‑209.  

[4]. Collins DC. 71,000 HUMAN APPENDIX SPECIMENS. A FINAL REPORT, 

SUMMARIZING FORTY YEARS’ STUDY. Am J Proctol, 1963;14:265‑81.  

[5]. Deelder JD, Richir MC, Schoorl T, Schreurs WH. How to Treat an Appendiceal 

Inflammatory Mass: Operatively or Nonoperatively?. J Gastrointest Surg, 

2014;18(4):641‑5.  

[6]. Loftus TJ, Raymond SL, Sarosi GA, Croft CA, Smith RS, Efron PA, et al. Predicting 

appendiceal tumors among patients with appendicitis. J Trauma Acute Care Surg, 

2017;82(4):771‑5.  

 



African Journal of Biology and Medical Research  

ISSN: 2689-534X 

Volume 6, Issue 3, 2023 (pp. 72-80) 

79 Article DOI: 10.52589/AJBMR-9G23ZEP1 

  DOI URL: https://doi.org/10.52589/AJBMR-9G23ZEP1 

www.abjournals.org 

[7]. Sadot E, Keidar A, Shapiro R, Wasserberg N. Laparoscopic accuracy in prediction of 

appendiceal pathology: oncologic and inflammatory aspects. Am J Surg, 

2013;206(5):805‑9.  

[8]. Connor SJ, Hanna GB, Frizelle FA. Appendiceal tumors: Retrospective 

clinicopathologic analysis of appendiceal tumors from 7,970 appendectomies. Diseases 

of the Colon & Rectum, 1998;41 (1):75‑80.  

[9]. Pelin M, Paquette B, Revel L, Landecy M, Bouveresse S, Delabrousse E. Acute 

appendicitis: Factors associated with inconclusive ultrasound study and the need for 

additional computed tomography. Diagn Interv Imaging, 2018;99 (12):809‑14.  

[10]. Leonards LM, Pahwa A, Patel MK, Petersen J, Nguyen MJ, Jude CM. Neoplasms of the 

Appendix: Pictorial Review with Clinical and Pathologic Correlation. Radiographics, 

2017;37(4):1059‑83.  

[11]. Smeenk RM, van Velthuysen MLF, Verwaal VJ, Zoetmulder F a. N. Appendiceal 

neoplasms and pseudomyxoma peritonei: a population based study. Eur J Surg Oncol, 

2008;34 (2):196‑201.  

[12]. Shaib WL, Assi R, Shamseddine A, Alese OB, Staley C, Memis B, et al. Appendiceal 

Mucinous Neoplasms: Diagnosis and Management. Oncologist, 2017;22 (9):1107‑16.  

[13]. Karande GY, Chua WM, Yiin RSZ, Wong KM, Hedgire S, Tan TJ. Spectrum of 

computed tomography manifestations of appendiceal neoplasms: acute appendicitis and 

beyond. Singapore Med J, 2019;60(4):173‑82.  

[14]. Caspi B, Cassif E, Auslender R, Herman A, Hagay Z, Appelman Z. The onion skin 

sign: a specific sonographic marker of appendiceal mucocele. J Ultrasound Med, 2004; 

23:117‑21. 

[15]. Carr NJ, Cecil TD, Mohamed F, Sobin LH, Sugarbaker PH, González-Moreno S, et al. 

A Consensus for Classification and Pathologic Reporting of Pseudomyxoma Peritonei 

and Associated Appendiceal Neoplasia: The Results of the Peritoneal Surface Oncology 

Group International (PSOGI) Modified Delphi Process. Am J Surg Pathol, 2016; 40 

(1):14‑26.  

[16]. Dhage-Ivatury S, Sugarbaker PH. Update on the surgical approach to mucocele of the 

appendix. J Am Coll Surg, 2006; 202 (4):680‑4.  

[17]. Gonzalez-Moreno S, Sugarbaker PH. Right hemicolectomy does not confer a survival 

advantage in patients with mucinous carcinoma of the appendix and peritoneal seeding. 

Br J Surg, 2004;91: 304‑11.  

[18]. Yao JC, Hassan M, Phan A, Dagohoy C, Leary C, Mares JE, et al. One hundred years 

after « carcinoid »: epidemiology of and prognostic factors for neuroendocrine tumors 

in 35,825 cases in the United States. J Clin Oncol, 2008;26(18):3063‑72.  

[19]. Dasari A, Shen C, Halperin D, Zhao B, Zhou S, Xu Y, et al. Trends in the Incidence, 

Prevalence, and Survival Outcomes in Patients With Neuroendocrine Tumors in the 

United States. JAMA Oncol, 2017;3(10):1335‑42.  

[20]. Pape UF, Niederle B, Costa F, Gross D, Kelestimur F, Kianmanesh R, et al. ENETS 

Consensus Guidelines for Neuroendocrine Neoplasms of the Appendix (Excluding 

Goblet Cell Carcinomas). Neuroendocrinolog, 2016;103(2):144‑52.  

[21]. Frederico José Ribeiro Teixeira J. Acute appendicitis, inflammatory appendiceal mass 

and the risk of a hidden malignant tumor: a systematic review of the literature. World 

Journal of Emergency Surgery : WJES. 2017;12. doi:10.1186/s13017-017-0122-9. 

 



African Journal of Biology and Medical Research  

ISSN: 2689-534X 

Volume 6, Issue 3, 2023 (pp. 72-80) 

80 Article DOI: 10.52589/AJBMR-9G23ZEP1 

  DOI URL: https://doi.org/10.52589/AJBMR-9G23ZEP1 

www.abjournals.org 

[22]. Nagtegaal ID, Odze RD, Klimstra D, Paradis V, Rugge M, Schirmacher P, et al. The 

2019 WHO classification of tumours of the digestive system. Histopathology, 

2020;76(2):182‑8.  

[23]. Rindi G, Klöppel G, Couvelard A, Komminoth P, Körner M, Lopes JM, et al. TNM 

staging of midgut and hindgut (neuro) endocrine tumors: a consensus proposal 

including a grading system. Virchows Arch, 2007;451(4):757‑62.  

[24]. de Mestier L, Lepage C, Baudin E, et al. Digestive Neuroendocrine Neoplasms (NEN): 

French Intergroup clinical practice guidelines for diagnosis, treatment and follow-up 

(SNFGE, GTE, RENATEN, TENPATH, FFCD, GERCOR, UNICANCER, SFCD, 

SFED, SFRO, SFR). Digestive and Liver Disease. 2020;52(5):473-92. 


