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Abstract

Background: Pancreatic cancer mortality is considered the fourth 
commonest international cause of cancer-related death. Most avail-
able treatment modalities are ineffective, contributing to poor prog-
nosis in this aggressive type of cancer. Surgical resection is the only 
curative treatment, and due to low resources and underprovided 
care in Africa, more than 80% of patients are not suitable for curative 
intervention at presentation. Furthermore, data on the histopathol-
ogy of pancreatic tumors from developing countries are lacking. This 
study aims to identify the most common histopathological patterns 
among African Sudanese patients with malignant pancreatic neo-
plasms and establish a reference database for more studies.  

Methods: It is retrospective, cross-sectional, descriptive observa-
tional hospital-based study on Ninety-five patients’. The variables like 
age, gender, histopathological diagnosis were measured. Frequen-
cies and proportions were used to describe patient demographics, 
variables such as age were described with mean, all tests were two-
tailed. Data were analyzed using SPSS software (version 25), and sta-
tistics were considered significant when P-value <0.05.  

Results: The mean age was 56.7 years (sd±14.5). Fifty-four were 
males, and the male to female ratio was 1.3:1. There were 78.9% 
(n=75) patients had exocrine tumors while 19% (n=18) had neuro-
endocrine tumors and 2.1% (n=2) with non-epithelial lymphoma 
tumors. The Commonest site of tumors was the pancreatic head in 
84.9% (n=79). In those 75 patients with exocrine tumors, ductal ad-
enocarcinoma 81.3% (n=61), followed by cystadenocarcinoma 8% 
(n=6). 

Conclusion: Pancreatic ductal adenocarcinoma is the most com-
mon histopathological subtype of pancreatic neoplasms among the 
Afro-Sudanese population, and neuroendocrine tumors were more 
prevalent in younger patients.
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Background

Several cellular types form the pancreas, resembling a mix-
ture of the two major exocrine and endocrine glandular com-
ponents [1]. The exocrine component produces a combination 
of essential digestive enzymes and electrolytes-rich pancreatic 
juice [2], while the endocrine counterpart contains glandular 
cells responsible for anabolic and catabolic hormones produc-
tion such as insulin and glucagon regulating carbohydrates 
metabolism [3]. The majority are exocrine pancreatic tumors 
with adenocarcinomas resembling almost ninety percent [4,5], 
followed by mucinous tumors, which account for less than a 
tenth of all pancreatic tumors [6]. On the other hand, tumors 
that arise from pancreatic endocrine cells are less common, ac-
counting for less than 5% of all pancreatic tumors represent-
ing insulinomas, gastrinomas, VIPoma, and somatostatinoma 
[7]. Pancreatic malignancy is considered the fourth communal 
etiology of cancer-related death worldwide [8]. Furthermore, it 
is an aggressive type of cancer, and most of the available treat-
ment modalities are ineffective, contributing to the poor overall 
disease prognosis. The only curative treatment is surgical re-
section; unfortunately, more than 80% of patients are not suit-
able candidates for curative resection since they present with 
a locally advanced or metastatic pancreatic disease at the time 
of diagnosis [9]. Pancreatic cancer commonly affects the male 
gender, usually above 55 years of life [10,11], and has a bleak 
prognosis with a virtual 5-year survival rate of only 8.2% [1]. In 
addition, the lack of screening methods for the early detection 
of pancreatic cancer has made the issue more complicated [12].

Data on histopathology of pancreatic tumors in the global 
literature from developing countries are scarce. Besides, there 
have been noticeable changes in the population’s demography, 
habits, and pathology. Therefore, our study’s primary purposes 
are to identify the most common histopathological patterns 
among Sudanese patients with pancreatic neoplasms and es-
tablish a preliminary database facilitating more future research-
es and studies.

Patients and methods

This study was conducted at Ibn Sina specialized hospital 
in Khartoum, the national gastrointestinal and hepato-pan-
creaticobiliary diseases center in Sudan; it is a retrospective, 
crosssectional, descriptive observational hospital-based study. 
Ninety-five patients’ clinicopathological information after be-
ing diagnosed with pancreatic cancer and receiving treatment 
in two years were collected and analyzed. The variables were: 
1) age, 2) gender, 3) demography or region, 4) anatomical site 
of pancreatic tumor, and 5) histopathological diagnosis and 
variant using datasheet forms. It included all patients with con-
firmed histopathological diagnoses. Ninety-five patients met 
the inclusion criteria. Statistical analysis using (IBM SPSS version 
25) was achieved; frequencies and proportions were used to 
describe patient demographics, variables such as age were de-
scribed with mean, all tests were two-tailed, and statistics were 
considered significant when P-value < 0.05.

Results

The mean age at diagnosis was 56.7 years (SD±14.5) (figure 
1, table 1). Among them, 54 were males, male: female ratio was 

1.3 to 1 (table 1). Thirty-two (33.7%) Histological examination 
of pancreatic tumors revealed 78.9% (n=75) of the patients 
with exocrine tumors, while 19% (n=18%) had neuroendocrine 
tumors and 2.1% (n=2) with non-epithelial lymphoma tumors 
(table 1). The most common anatomical location of tumors was 
the head of the pancreas, with an incidence of 84.9% (n=79). 
Metastatic disease was identified in 38.9 % (n=37) patients and 
principally metastasis to the liver. Distant metastases and locally 
advanced disease accounted for 67.4% at the time of diagnosis. 
Surgical resection was performed in 43 patients; 39 had Whip-
ple’s operation, two received distal pancreatectomy, and two 
had segmental pancreatectomy. The remaining were deemed 
irresectable and assigned for palliative care. Exocrine tumors 
were diagnosed in 75 patients, and the most common histologi-
cal type was ductal adenocarcinoma in 81.3% (n=61) patients, 
followed by cystadenocarcinoma in 8% (n=6) patients (Table 
2). The mean age at diagnosis was 58.5years (SD±13.9) with a 
Male: Female ratio of 1.3 to 1 (table 1). Neuroendocrine tumors 
were identified in eighteen patients, with a mean age of 50 
years (SD± 16.07) and a Male to Female ratio of 1.6:1 (table 1).

Figure 1: AGE distribution of patients with pancreatic neoplasms.

Table 1: Classification and demographics of patients with pan-
creatic tumors.

Type of tumor N % 

Epithelial 
Exocrine 75 78.9 

Neuro-endocrine 18 19 

Non-epithelial  Lymphoma 2 2.1 

TOTAL 95 100 

AGE (years) Exocrine neuroendocrine Overall  

Mean 58.5 50.2 56.7 

Median 60 56 60 

Std. Deviation 13.93 16.07 14.54 

Gender 

Male 43 (57.3%) 11 (61%) 54 (56.8%) 

Female 32 (42.7%) 7 (39%) 41 (43.2%) 
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Table 2: Histopathological types of exocrine tumors.

Histological type N % 

Ductal adenocarcinoma 61 81.3 

Cyst adenocarcinoma 6 8 

Intraductal papillary mucinous neoplasm 2 2.7 

Cystadenoma 3 4 

Acinar cell carcinoma 1 1.3 

Mixed acinar, ductal Adenocarcinoma 1 1.3 

Solid pseudopapillary neoplasm 1 1.3 

Total 75 100 

Discussion

Pancreatic cancer is considered a challenging malignancy 
with an increasing incidence and high mortality. Pancreatic 
cancer is the second leading cause of cancer-related death 
[13]. The ultimate treatment modality is oncological surgical 
resection with R0 intent; unfortunately, the overall prognosis 
is poor due to its aggressive nature; most treatment modali-
ties are ineffective. Carrara S reported that more than 80% of 
patients are locally advanced or metastatic pancreatic cancer 
at the time of diagnosis [9], compared to our results that found 
patients with locally advanced pancreatic cancer and distant 
metastasis account for 67.4% at the time of diagnosis. The early 
detection of environmental and personal risk factors for pan-
creatic cancer include advancing age, cigarette smoking, passive 
tobacco smoke exposure, obesity, and inherited familial cancers 
syndromes, could reduce mortality [14]. Statewide tumor regis-
try found that adenocarcinoma was the most common pancre-
atic neoplasm, 89.9% (13,657/15,185 patients) it was 19 times 
more common than the next most common cancer type [15]. 
Other studies revealed that 90% of exocrine pancreatic tumors 
were adenocarcinomas [4,5], followed by mucinous tumors, 
which account for less than 10% of all pancreatic tumors [6]. In 
2006, the American Cancer Society reported little change in the 
incidence of pancreatic cancer; given that the preponderance 
of pancreatic cancer is adenocarcinoma [16], we had similar re-
sults showed that ductal adenocarcinoma is still the most com-
mon type of pancreatic tumors (81.6%) followed by cystadeno-
carcinoma (8%), while there is an uprising in neuroendocrine 
tumors (19%).

In two separate studies, Ilic M and Yadav D showed that the 
median age of diagnosis in a patient with pancreatic cancer is 
71 years, and there is a link between the risk of developing pan-
creatic cancer and advanced age. More than 90% of cases were 
diagnosed after 55 years [10,11]. Moreover, a 16-Year Review 
of Statewide Tumor Registry found that the mean age at pre-
sentation was similar for tumor types, 69.2 years old, except for 
endocrine neoplasms occurring at a younger age of 58.5 years 
[15]. There is an alarming trend that our patients had a younger 
age with a mean age of 56.7 years (sd±14.5), and especially for 
PNETs with a mean age of 50 years, this trend has to be inves-
tigated further due to adverse socio-economic effects on the 
individual, community, and country as a whole.

 A meta-analysis on Global incidence and mortality of pan-
creatic diseases reported incidence of pancreatic cancer was 
9.79 cases (7.20–13.32) per 100,000 person-years among men 
and 8·08 cases (5.24–12.45) per 100,000 person-years among 
women (17). Furthermore, Priya K Simoes showed that global 
incidence rates per 100,000 of 4.9 for men and 3.6 for women, 

consistent across all regions [18]; we share the same results 
with giving male to female ratio of 1.3 to 1 for PDAC and a high-
er ratio of 1.6 to 1 for PNETs. Furthermore, a population-based 
study found that PNETs had a significantly younger median age 
at diagnosis (61y vs. 69 y) and had a higher proportion of males 
(55.2% vs. 51.6%) when compared to pancreatic adenocarcino-
mas [19].

Conclusion

This study provides a cornerstone database in a developing 
country demonstrating the current histopathological pattern of 
malignant pancreatic tumors in Sudan, supporting future stud-
ies and data extraction using the international health systems 
regulations. Ductal adenocarcinomas are still the most preva-
lent histopathological types among pancreatic neoplasms, and 
there is an observed uprising in neuroendocrine tumors. Our 
patients tend to be younger than worldwide with a mean age 
of the 50s, and males are slightly more affected than females, 
probably due to an upsurge in the risk factors (smoking and DM) 
in our region, which need further studies and investigations.
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