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ABSTRACT
Introduction: Appendiceal tumors have a variable appearance. Onset 
is often appendiceal inflammatory clinical signs. They can be diagnosed 
through histological studies of the surgical piece. Appendiceal speci-
mens obtained at Hospital Central del Instituto de Previsión Social were 
studied by the anatomical pathology lab on a routine basis. Objectives: 
To know the exact prevalence of appendiceal tumors in emergency ap-
pendectomies performed in such hospital from January 2020 through 
December of that same year. Methodology: This was an observation-
al, cross-sectional, and retrospective study. Results: A total of 7 cases 
(0.81%) of appendiceal tumors were obtained from 860 appendectomies 
(6 cases of adenoma, and 1 case of moderately differentiated grade 2 
infiltrating adenocarcinoma of the cecal appendix). This is the case of a 
76-year-old woman. Conclusions: The most common anatomopatho-
logical diagnosis of tumor etiology in this population was adenoma fol-
lowed by adenocarcinoma. These were diagnosed during the 6th and 7th 
decades of life. The study included a total of 860 patients with a mean 
age of 31.81 years being appendiceal signs more common during the 2nd 
and 3rd decades of life.

Keywords: Appendiceal tumors. Acute appendicitis. Appendecto-
my.

RESUMEN
Introducción: Los tumores apendiculares poseen una presentación va-
riable, en muchas ocasiones como un cuadro inflamatorio apendicular 
y la misma es diagnosticada con el informe histológico de la pieza ope-
ratoria. Los especímenes de las apendicetomías realizadas en el Hospital 
Central del Instituto de Previsión Social son estudiados por el Servi-
cio de Anatomía Patológica de forma rutinaria. Objetivos: Conocer la 

Prevalence of appendiceal tumors in post-operated 
appendectomy patients in the emergency room of the IPS 

Central Hospital from January through December 2020

Prevalencia de tumores apendiculares en pacientes operados de 
apendicectomía en urgencias en el Hospital Central del IPS entre 

enero y diciembre 2020

* Pablo E. Schaerer Elizeche 1 
** Adriana M. Echeverría de Benegas 1 

** Ariel J. Benegas Masi 1 
* Mirna N. Gamarra Ruiz Díaz 1 

1. Hospital Central del Instituto de Previsión Social. Asunción, Paraguay.

*  General Surgeons
**  General Surgeon
Corresponding author: Dr. Pablo Schaerer
E-mail address: psher2025@hotmail.com - Address: Capellanes del Ejército en Campaña 554. Asunción
Date of reception: 11/26/2022 - Date of approval: 03/02/2023

 Este es un artículo publicado en acceso abierto bajo una Licencia Creative Commons

prevalencia de tumores apendiculares en apendicectomías de urgencia 
en el citado Hospital de enero a diciembre del 2020. Metodología: Se 
llevó a cabo un estudio observacional, de corte transversal, retrospec-
tivo. Resultados: Se obtuvieron un total de 7 casos (0,81%) de tumo-
res apendiculares de 860 apenedicectomías, 6 casos de adenoma y un 
caso de adenocarcinoma infiltrante moderadamente diferenciado grado 
2 de apéndice cecal; corresponde a una paciente de sexo femenino de 
76 años. Conclusión: El diagnostico anatomopatológico de naturaleza 
tumoral más frecuente en esta población fue el adenoma, seguido del 
adenocarcinoma. Se observaron en el sexto y séptimo decenio de la vida. 
El estudio abarco un total de 860 pacientes con un promedio de edad 
de 31,81 años, siendo los cuadros apendiculares más frecuentes en el 
segundo y tercer decenio de la vida.

Palabras Clave: Tumores apendiculares, apendicitis aguda, apendi-
cetomía

INTRODUCTION
Appendix is a normal true diverticulum of the caecum. Same as 
any other diverticulum, it shows a tendency to become swollen 
in an acute and chronic way. Acute appendicitis is a relatively 
common entity. Lesions including tumors can also damage the 
appendix. However, they are far less common. (1)

Vermiform appendix is tubular and flexuous and it is located 
in the medial and lower regions of the caecum, some 2 cm or 3 
cm below the ileal orifice. It measures 9 cm in length and ends in 
a round-shaped extremity. (2) Appendiceal mucosa is of colonic 
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type with a cylindrical epithelium. Mucin-producing neuroen-
docrine and goblet cells can be found around its tubular struc-
ture. Lymphatic tissue can be found in the appendiceal submu-
cosa, which makes some hypothesize that the organ is involved 
in the immune function of the body. (3)

Acute appendicitis is the most common disease of the ap-
pendix, and the main cause for surgical abdomen. (4,5) Appendi-
ceal inflammation is an important problem of public health with 
a lifetime incidence rate of 8.6% in men and 6.7% in women. The 
highest incidence rate has been described during the 2nd and 3rd 
decades of life. Although the rate of appendectomies in devel-
oped countries has dropped over the past few decades, it is one 
of the emerging abdominal surgeries to this date. (6)  

Proximal appendiceal lumen obstruction elevates pressure 
in its distal portion through mucus secretion and air production 
by the bacteria it contains. The progressive distension of the ap-
pendix alters venous drainage, which eventually causes mucosal 
ischemia. With obstruction comes ischemia across the entire 
thickness of the appendix, which eventually causes perforation. (3)

The etiology of appendicitis is maybe lumen obstruction that 
can be due to lymphoid hyperplasia in pediatric populations. In 
adults, it can be due to fecalites, fibrosis, foreign bodies (food, 
parasites, stones) or neoplasms. (3,6)

Timely diagnosis is the best way to implement early treat-
ment with fewer complications, which is significantly challeng-
ing because of the different signs of clinical presentation. (7) The 
proper treatment for uncomplicated acute appendicitis is emer-
gency appendectomy. (3)

Appendix disease represents over 50% of the activity dis-
played in general surgery. Also, it includes rare cases like primi-
tive tumors in that organ: 90% are carcinoid, 8% mucoceles, and 
only 2% adenocarcinomas. (8) Appendiceal tumors correspond to 
0.4% of all GI neoplasms reported. (9) A total of 1% of all appen-
dicectomies performed are due to appendiceal tumors. (4,6,9–11) 
Malignant tumors are confirmed through pathological analysis 
(0.9% to 1.4% of all appendicectomies performed) (4,12) with sim-
ilar numbers given by different authors (3).

Most primary appendiceal cancers occur when patients are 
between 55 and 65 years old except for carcinoid tumor, which 
is more prevalent during the 3rd decade of life. Risk seems to be 
the same for both men and women. (9) Incidence rate, though, 
is higher in women compared to men (4:1 ratio) and they often 
occur after 55.

In a large series of appendiceal tumors from the Surveillance, 
Epidemiology, and End Results (SEER) database from the U.S. 
National Cancer Institute with data from 1973 through 2007, it 
was confirmed that the most common histological type is mu-
cinous adenocarcinoma followed by type 1 intestinal adenocar-
cinoma. Neuroendocrine neoplasms represent, only, 11% of all 
primary appendiceal tumors reported. (10)

The WHO categorizes cecal appendiceal tumors into 2 dif-
ferent groups: epithelial and non-epithelial. The former group 
includes adenomas, carcinomas, carcinoid tumors (well-dif-
ferentiated neuroendocrine tumors), tubular, mucinous, and 
mixed carcinoids (carcinoid-adenocarcinomas) while the latter 
group includes including neuromas, lipomas, leiomyomas, GI 
stromal tumors, leiomyosarcomas, and Kaposi sarcomas, among 
other. (9,14,15)

Although rare, appendiceal tumors need proper treatment. 
In any procedures, whether scheduled or emergency, unex-
pected neoplasms can be found at any time. It is estimated that 
the onset of 50% of appendiceal neoplasms is appendicitis, and 

are diagnosed in the anatomopathological study of the surgical 
piece. Nonetheless, variable presentations have been reported. 

(3) The routine anatomopathological study of cecal appendix can 
show unsuspected anomalies in around 5% of the cases being 
appendiceal tumors an important part of these findings. (14)

Overall, if a mass is incidentally found during surgery, ap-
pendicectomy is performed followed by tumor study since most 
tumors are mucoceles or small carcinoids. However, in the pres-
ence of lymphomas or large tumor masses, chemotherapy and 
extensive surgery would be required. In the presence of an ade-
nocarcinoma, the algorithm of treatment is not as accurate and, 
therefore, more controversial. (9) Appendiceal adenocarcinoma is 
rare (incidence rate from 0,08 to 0,1%) if we look at the data of 
all appendicectomies performed. Treatment is the same as the 
one used with cecal adenocarcinoma consisting of right hemi-
colectomy with regional lymphadenectomy. (3)

This study was conducted to expose the prevalence of appen-
diceal tumors in patients treated with emergency appendicecto-
my at our center, and the different types of neoplasms found in 
the anatomopathological study conducted.

MATERIAL AND METHOD
This was an observational, descriptive, cross-sectional, and ret-
rospective study of patients treated with emergency appendecto-
my due to inflammatory acute abdomen of probable appendice-
al origin at Hospital Central del Instituto Previsión Social from 
January through December 2020.

Surgical files and biopsy reports of the study patients were 
used for data mining purposes. Surgical files of patients with 
postoperative diagnoses of acute abdomen of a different etiol-
ogy (eg, inflammatory pelvic disease, complicated ovarian cyst, 
primary peritonitis, mesenteric adenitis, ileitis, etc.) appendec-
tomies performed in the context of scheduled surgeries for a dif-
ferent condition, appendiceal phlegmon where cecal appendix 
could not be identified and, therefore, without anatomopatho-
logical study, and specimens with poor fixation and, also, no 
studies were all excluded from this study.

The information obtained was analyzed confidentially in full 
observance of all bioethical principles. Codes for the files of each 
patient were used. No informed consent was deemed necessary 
since data were obtained from health records. No maleficent or 
discrimination risk existed or any commercial conflicts of interest.

After obtaining the approval of the research protocol, and 
having been granted access to the Hospital Computed System 
(HCS) database, data were stored in an Excel® spreadsheet from 
January through December 2020 in compliance with the inclu-
sion and exclusion criteria described above. Descriptive statis-
tics was used with distribution-based summarized measure-
ments, tables of frequency, and sector and bar charts. Data were 
collected, described, and tabulated on a Microsoft Office® Excel® 
spreadsheet.

RESULTS
A total of 860 patients treated with emergency appendectomy 
due to inflammatory acute abdomen of probable appendiceal 
etiology at Hospital Central Instituto Previsión Social from Jan-
uary through December 2020 were included in the study. The 
mean age of the study patients was 31.81 years, 58.84% of whom 
were men (Chart 1).

These were among the most common non-neoplastic find-
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ings made: phlegmonous, gangrenous, and purulent acute ap-
pendicitis, among other (Chart 2).

The anatomopathological report of 6 cases confirmed the 
presence of adenoma in cecal appendix coexisting with acute 
appendicitis in 0.70% of the cases. The mean age was 60 years 
with male predominance (66.67%)

One single case was found (0.12%) with a biopsy report of 

moderately infiltrating grade 2 adenocarcinoma of cecal ap-
pendix: the neoplasm shows irregular margins infiltrating into 
the subserosa. In addition to the surgical margin compromised, 
there is presence of acute and chronic infiltration with mi-
croabscess formation (acute appendicitis). This is the case of a 
76-year-old woman treated with a second surgical act to per-
form a right colectomy.

Chart 1. Study population based on sex. Patients treated with 
emergency appendectomy due to inflammatory acute abdomen 
of probable appendiceal etiology at Hospital Central del Instituto 
de Previsión Social from January through December 2020.

Chart 2. Study population based on the anatomopathological diagnosis.

PURULENT ACUTE APPENDICITIS

NECROTIZING ACUTE APPENDICITIS

GANGRENOUS ACUTE APPENDICITIS

PHLEGMONOUS ACUTE APPENDICITIS

CONGESTIVE ACUTE APPENDICITIS

NORMAL CECAL APPENDIX

CECAL APPENDIX WITH VASOCONGESTION

CECAL APPENDIX WITH PERIAPPENDICITIS

CECAL APPENDIX WITH OBLITERATIONS

CECAL APPENDIX WITH HYPERPLASIA

CECAL APPENDIX WITH ENDOMETRIOSIS FOCI

CECAL APPENDAGE ADENOMA

INFILTRATING ADENOCARCINOMA

Table 1. Comparison among preoperative diagnosis, intraopera-
tive finding, and anatomopathological diagnosis

Preoperative 
diagnosis

Intraoperative 
finding

Anatomopathological 
diagnosis

Acute 
appendicitis

Hard cecal 
appendix

Adenocarcinoma of 
cecal appendix

Acute 
appendicitis

Gangrenous cecal 
appendix

Serrated adenoma

Acute 
appendicitis

Gangrenous cecal 
appendix

Serrated adenoma

Acute 
appendicitis

Gangrenous cecal 
appendix

Serrated adenoma

Acute 
appendicitis

Gangrenous cecal 
appendix

Serrated adenoma

Acute 
appendicitis

Phlegmonous cecal 
appendix

Serrated adenoma

Acute 
appendicitis

Congestive cecal 
appendix

Serrated adenoma

Masculine Feminine
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DISCUSSION
In the analysis of 860 patients with a postoperative diagnosis of 
acute appendicitis, a total of 7 appendiceal tumors were con-
firmed in the anatomopathological study of these patients’ sur-
gical pieces. Acute appendicitis was present in all cases same as it 
happened in the study conducted by Baltazar-Alba et al. (9) These 
findings corresponded to 0.82% of the cases studied, which are 
consistent with the data obtained by F. Charles Brunicardi et al., 
and Courtney M. Townsend et al. (3,6)

The most common histological type in this population was 
appendiceal adenoma followed by adenocarcinoma of the cecal 
appendix, which varies compared to other studies in which the 
most common malignant tumor was carcinoid or neuroendo-
crine tumors (3,6,9). The most common benign tumor was ap-
pendiceal neuroma (14), and mucinous neoplasms (15). Benign 
tumors were predominant in men in a 4 to 2 ratio, which is dif-
ferent from the findings made by Álvarez-Álvarez S et al. (14) re-
garding neoplastic tumors (0.12% of the cases). It occurred in a 
woman, a similar result was obtained by Álvarez-Álvarez S et al. 

(14) These occurred predominantly during the 6th and 7th decades 
of life. Mean age was 60.5 years. This is a different result com-
pared to the study conducted by Baltazar-Alba et al. (9) (Mean 
age, 40.6 years).

CONCLUSIONS
The most common anatomopathological diagnosis of tumor 
etiology in this population was adenoma followed by adeno-
carcinoma. They were seen more predominantly during the 6th 
and 7th decades of life. The study included a total of 860 patients 
with a mean age of 31.81 years. Appendix disease was more 
common during the 2nd and 3rd decades of life (predominantly in 
male patients). Surgical findings made in the hard cecal appen-
dix were categorized as gangrenous, phlegmonous, congestive 
and necrotic cecal appendix, and appendiceal phlegmon. After 
studying the biopsy reports of the specimens obtained from the 
appendectomies performed, appendiceal inflammatory process-
es and tumors of benign and malignant etiology were identified. 
The appendiceal tumors identified were serrated adenoma of the 
cecal appendix, and adenocarcinoma.
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