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Abstract

Background: In the Central African Republic, several studies have addressed
cancers with an imaging modality based exclusively on ultrasonography, due
to the lack of modern imaging. The acquisition of a multi-bar scanner should
allow a better description of digestive tumor lesions before they are confirmed
by histopathological examination, hence the choice of this study. Objective:
To show the diagnostic bases of digestive tumors, particularly malignant tu-
mors observed in Bangui. Patients and Method: It was a descriptive cross-
sectional study over a 12-month period from April 1, 2022 to March 31, 2023.
It consisted of the files of any patient referred for an abdominal CT scan. The
study included all records of patients diagnosed with digestive tumor on CT
and/or pathological criteria. Results: 384 patients underwent a digestive CT
scan. One hundred and twelve (112) tumors were found, a frequency of 29%.
The majority of patients were male with a sex ratio of 1.3. The mean age of
patients was 54.9 years. The most represented age groups were 51 - 60 years
old and 61 to 70 years old. Analysis of the CT scan indications reveals that the
majority of patients were seen in the late stage of the disease. The main tumors
are tumors of the liver (56.2%), kidneys (17%) and pancreas (8.1%). CT anal-
ysis of the lesions made it possible to classify the lesions into benign-looking
tumors and malignant-looking tumors. The main malignancies were liver can-
cer (36.6%), colorectal cancer (7.1%) and gastrointestinal cancer (5.3%). There
is no relationship between age and tumor type (p = 0.5). There is a relatively
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very high risk of developing all three types of tumours (liver, kidney and pan-
creas) in females compared to females OR, [95% CI] = 2.6 [1.0 - 7.0], although
this difference is not statistically significant. Regarding histopathological ex-
aminations, 20 patients out of 112 were removed (11.9% of cases) for histo-
logical confirmation. Conclusion: Digestive cancers occur in adults with a
male predominance in Bangui and they are dominated by liver cancers. The
involvement of anatomical pathology in the confirmation of lesions suspected
by CT scan is still very modest. Capacity building for radiology staff is imper-
ative, as is the acquisition of equipment for the smooth running of CT scans.
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1. Introduction

Digestive cancers remain topical in Africa as well as in the rest of the world, with an
epidemiology characterized by great geographical and demographic variations [1].
They constitute a public health problem because of their high frequency, linked not
only to the rapid change in eating habits, especially in large cities, but also to the
increasing availability of diagnostic means [2] [3]. These are serious pathologies,
which are diagnosed late in our environments [3] [4]. In 2020, they were among the
cancers with a poor prognosis in the world with 1.80 million cases for lung cancer,
916,000 deaths for colorectal cancer, 830,000 deaths for liver cancer, 769,000 deaths
for stomach cancer and breast cancer with 685,000 deaths [5].

Even if governments in the countries of the South have always focused their ac-
tions on infectious diseases (AIDS, tuberculosis, malaria), to the detriment of non-
communicable diseases that are emerging [6]. African authors are increasingly in-
terested in cancer [1]-[4]. Thus, in the Central African Republic, several studies have
addressed cancers with an imaging modality based exclusively on ultrasonography,
due to the lack of modern imaging. These various studies have highlighted the ex-
istence of several digestive tumors dominated by colorectal cancers and liver can-
cers, while little data is available on gastrointestinal and pancreatic cancers. The ma-
jority of these tumors were diagnosed at the late stage [4] [7] [8]. The acquisition of
a multi-bar scanner in 2020 should allow a better description of digestive tumor
lesions before they are confirmed by histopathological examination, hence the
choice of this study, the objective of which is to show the diagnostic bases of diges-

tive tumors, particularly malignant tumors observed in Bangui.

1.1. Patients and Method

This was a descriptive cross-sectional study over a 12-month period from April 1,
2022 to March 31, 2023. It consisted of the files of any patient referred for an ab-
dominal CT scan, regardless of age or sex, and presenting during the study period.

The study included all records of patients diagnosed with digestive tumor on CT
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and/or pathological criteria. Not included in the study were all records of patients
who had undergone an abdominal CT scan, the conclusion of which does not
point to a tumor of the digestive tract, but also all incomplete records and all rec-
ords of patients seen outside the study period.

The material used to carry out this study consisted of a pre-established survey
sheet providing information on the patient’s identity, profession, indication of the
examination, examination technique, and the results of the CT scan. The anato-
mopathological examination register of the National Laboratory of Clinical Biol-
ogy and Public Health of Bangui was also consulted in search of the results of the
histopathological examination of patients suspected of digestive tumor on radio-
logical bases and who took samples for histological confirmation. Not all tumors
were removed for histopathological examination, due to a lack of local expertise
in interventional radiology. The digestive tract exploration protocol was not fol-
lowed due to lack of equipment. When possible, histopathological examinations
were carried out either on surgical specimens or by cyto needle aspiration with a
guided echo fine needle. The sample size was determined by the number of pa-

tients meeting the inclusion criteria.

1.2. Difficulties Encountered

During the study, we were confronted with various difficulties, including the ret-
rospective nature of the study responsible for the missing data. We have not had

any information on the fate of the patients.

1.3. Ethical Considerations

Having worked on the report of the examinations, the informed consent of the
patients was not obtained, however, the collection and analysis of the data was
carried out in strict respect of anonymity. The authorization of the head of de-
partment and the administrator of the Medical Imaging Center was obtained for

the realization of this study.

2. Results

During the 12 months of the study, 384 patients underwent a digestive CT scan.
One hundred and twelve (112) tumors were found, a frequency of 29%. The dis-
tribution of patients by age group is shown in Figure 1.

29.5%
27.7%

12.5%
. 9.8%
6.2%
2.7% l I 2.7%

<20 21-30 31-40 41-50 51-60 61-70 71-80 81 et plus

Figure 1. Age groups.
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The majority of patients were male with a sex ratio of 1.3.
The mean age of patients was 54.9 years with extremes of 9 and 85 years. The
most represented age groups were 51 - 60 years old and 61 to 70 years old. The

indications for CT scans are presented in Table 1.

Table 1. CT scan indications.

Indication Actual  Frequency (%)
Abdominal mass 58 51.8
Abdominal pain 15 134
Complementary assessment of an ultrasound 11 9.8
Jaundice 8 7.1
Assessment of the extension of a known tumor 8 7.1
Syndrome occlusif 8 7.1
Therapeutic follow-up 3 2.7
Alteration of general condition 3 2.7
Ascites 3 2.7
Follow-up of cirrhosis 1 0.9
Abdominal bloating 1 0.9

Analysis of the CT scan indications reveals that the majority of patients were
seen in the late stage of the disease. About 10% were carriers of the already known
malignancies (11 cases).

The different types of CT scan performed were the abdominal CT scan (17%)
and the abdomino-pelvic CT scan in 83% of cases; 90% of the examinations were
carried out with injection of the contrast medium and 10% without injection of
the contrast medium. However, due to the lack of equipment, no examination was
carried out with marking of the digestive tract with water or water-soluble con-

trast medium. The distribution of tumours by site is presented in Table 2.

Table 2. Distribution of tumours by site.

Indication Actual Frequency (%)

Liver 63 56.2
Kidney 19 17
Pancreas 9 8.1
Colo rectal 8 7.1
Gastro intestinal 6 53

Peritoneum 4 3.6

Gall bladder 3 2.7
Total 112

The main tumors are, in descending order, tumors of the liver, kidneys, pan-
creas and colorectal.

CT analysis of the lesions made it possible to classify the lesions into benign-
looking tumors and malignant-looking tumors. The appearance of the tumours is

shown in Figure 2.
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Figure 2. The appearance of the tumors on CT scan.

The main malignancies were liver cancer, colorectal cancer and gastrointestinal

cancer.
Figures 3 and 4 show images of liver cancer on cirrhosis and pancreatic head

cancer.

Figure 3. Image of the National Medical Imaging Center in Bangui. Patient, 62 years old,
abdominal CT scan for exploration of ascites on cirrhosis, presence of nodules enhanced
atarterial time and which deform the contours of the liver, abdominal ascites: Known hepa-
tocellular carcinoma on cirrhotic liver.

Figure 4. Image of the National Medical Imaging Center in Bangui 56-year-old patient,
abdominal CT scan for epigastric pain, jaundice and alteration of general condition, hypo-
dense lesion of the head of the pancreas, not enhanced after injection, responsible for dila-
tion of the bile ducts: cancer of the head of the pancreas.
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Table 3 presents the comparison of tumours with age and sex.

Table 3. Comparison of the main tumours with age and sex.

Liver kidney and Other
Characteristics ~ pancreatic tumours tumours OR [IC 95%] p
n (%) n (%)
Age
Age < 50 years 29 (85.3) 5 (14.7) 14[0.5-45] 0.5
Age > 50 years 62 (79.5) 16 (20.5) Ref.
Sex
Male 56 (87.5) 8 (12.5) 26[1.0-7.0] 0.05
Female 35 (73.0) 13 (17.0) Ref.

There is no relationship between age and tumor type (p = 0.5).

There is a relatively very high risk of developing all three types of tumours
(liver, kidney and pancreas) in females compared to females OR, [95% CI] = 2.6
[1.0 - 7.0], although this difference is not statistically significant.

Table 4 presents the comparison between sex and tumor appearance.

Table 4. Comparison between sex and tumour appearance.

Malignant-looking Benign-looking GOLD
neoplasm, n (%) tumour, n (%) [95% CI]
Male 53 (82.8) 11 (17.2) 1.6[0.6-4.0] 0.3
Female 36 (75.0) 12 (25.0)

There is no relationship between age and the appearance of tumor malignancy
(p=0.3).

Regarding histopathological examinations, 20 patients out of 112 were removed
(11.9% of cases) for histological confirmation (Table 5).

Table 5. Histopathological examinations.

Oth Emb al
Site Adenocarcinoma . er GIST abryon
carcinoma tumor
Liver (n = 8/41) 1 7
Colon et rectum
2
(n=2/8)
Gastro intestinal
4 1
(n=5/6)
Kidney (n = 5/5) 3 2
Total (n = 20/60) 7 10 1 2

GIST: Gastro intestinal stromal tumor.

Figure 5 shows histological image of a colon adenocarcinoma.
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Figure 5. Histological image of a colon adenocarcinoma (HE x 40).

Image of Department of Pathological Anatomy National Biological Laboratory
Clinical and public health.

3. Discussion

3.1. Limitations of the Study

This study describes the real conditions of the practice of medical imaging at the
National Center for Medical Imaging in Bangui and anatomical pathology at the
National Laboratory of Public Biology and Health in Bangui, which are the refer-
ence institutions in the Central African Republic. The lack of local expertise in
interventional radiology for deep organ harvesting poses a problem for the histo-
pathological confirmation of lesions observed on CT scan, anatomical pathology
being the gold standard for the confirmation of the malignant or benign nature of
a tumor. We can also note in anatomical pathology, difficulties in obtaining im-
munohistochemistry markers and poor completion of examination forms by cer-
tain clinicians, thus explaining the absence of certain data. Some protocols were
not respected on the scanner due to a lack of equipment, in particular the protocol
for the diagnosis of colorectal tumors where no markings were made. All these
difficulties limit the generalizability of our results. However, it has the merit of
showing the contribution of CT in the diagnosis of abdominal tumor lesions be-
fore they are confirmed or invalidated by histology. For reasons of severity, we are

going to be much more interested in malignant tumors.

3.2. Age and Gender

The majority of patients were male with a sex ratio of 1.3 without being able to find
an explanation. The same observation was made by Diarra in Mali [2] who reported
a sex ratio of 1.5 in a study on the epidemiology of digestive cancers in hospitals in
Bamako. Oumarou [9] in Bangui obtained the same results with a sex ratio of 1.62
in a study carried out on the contribution of CT in the exploration of abdominal

pathologies in Bangui. On the other hand, Nomeharisoa in Madagascar [10] and
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Traoré in Mali [11] reported a female predominance in 54.1% and 54.6% of cases,
respectively, in their work on the epidemiology of cancers treated in medical oncol-
ogy at the military hospital of Antananarivo and the epidemiological and anato-
mopathological aspects of cancers in Mali: data from the cancer registry. This female
predominance could be justified by the large proportion of gynaeco-breast cancers
in their studies, whereas our study was limited to digestive tumors.

The comparison between age, sex and the different tumors shows that there is
no relationship between age and the type of tumors (p = 0.05) on the other hand
there is a relatively very high risk of developing the three main types of tumors
(liver, kidney and pancreas) in female people compared to male people OR, [IC
95%] = 2.6 [1.0 - 7.0], although this difference is not statistically significant.

Also, there is no relationship between age and the appearance of tumor malig-
nancy (p = 0.3).

The most represented age group was 51 to 60 years old, which confirms that

digestive tumors are the prerogative of the elderly.

3.3. Malignant Tumor Lesions Observed on CT Scan and
Contribution of Anatomical Pathology

Liver cancer

Data on digestive cancers in Africa and Europe are somewhat disparate. Our
study reported topographically and in descending order 36.6% liver cancer, fol-
lowed by 7.1% colorectal cancer, 5.3% gastrointestinal cancer, 4.5% pancreatic and
kidney cancer, and 3.6% peritoneal cancer (peritoneal carcinomatosis). Our find-
ings are superimposed on those of Kpossou in Benin in 2020 [12] with liver can-
cers in the lead (38.3%) followed by colorectal cancers (22.8%), gastric cancers
(12%) and pancreatic cancers (11.4%). Diarra in Mali [2] found the same lesions
but in a different order from ours: stomach cancer (59.1%), followed by liver can-
cer (19.1%), colorectal cancer (11.2%) and pancreatic cancer (7.1%). In Came-
roon, Bang [13] observed different results in his work with colorectal cancer
(48.9%) in the lead, followed by pancreatic cancer (19.1%) and gastric cancer
(17.9%). Liver cancer accounted for 2.2% of cases. This difference would be linked
to the fact that he carried out his study on operable patients.

Liver cancers are among the main cancers in the Central African Republic, this
high proportion of liver cancer is correlated with the high prevalence of hepatitis
B and C virus infection and the absence of a program to combat viral hepatitis B
and C as reported by Bekondi [14] in the Central African Republic. The same ob-
servation is made by Nikiema in Burkina Faso [15]. The diagnosis of liver cancer
was made in the majority (80.5%) on the basis of CT scan coupled with clinical
and biological information (alpha fetoprotein protein) but also and above all on
pre-existing liver lesions (cirrhosis). In the rest of the cases (19.5%), a fine-needle-
guided ultrasound cyto puncture was performed in the presence of atypical le-
sions, whose enhancement kinetics after injection did not correspond to the de-
scription of HCC or fibrolamellar carcinoma and which were easily accessible to

(superficial) cypuncture, Ze. no biopsy or cytopuncture could be performed due
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to lack of expertise if the lesion was deep. A typical HCC presents on CT as a lesion
of more than 2 cm, hypo dense in spontaneous contrast, on a healthy or patho-
logical liver, with intense enhancement in the arterial phase and late lavage [16]
whereas fibrolamellar carcinoma presents as a tumor of the young subject, large
at the time of discovery, without underlying liver disease, with vascular invasion
(more than 80%), frequently located on the left lobe (65%) compared to HCC
which is more common on the right lobe. The presence of a central scar is the rule
(71% to 95% of cases) [17]. In the studies of Kouame Ngoran [18], all liver cancers
have been histologically proven. Interventional radiology has already begun to be
practiced in some African countries south of the Sahara [19] [20]. The dominant
histological type of liver cancers was hepatocellular carcinoma (5 cases), followed
by cholangiocarcinoma (2 cases) and 1 case of metastasis. The same observation
is made by Bagny in Lomé 7.e. most of liver cancer were hepatocellular carcinoma
[21].
Colo rectal cancer:

According to previous studies carried out in Bangui, the diagnosis of colorectal
cancer is delayed in the majority of cases. Very often (21.4% of cases) the diagnosis
was made during an occlusive complication and the role of colonoscopy was men-
tioned in the diagnosis [4].

Colorectal cancer was the 2nd lesion in order of frequency with 7.1% participa-
tion. The diagnosis is often made by colonoscopy, but it is an invasive examination
that requires general anesthesia. The water-based colonic scanner has replaced the
barium enema and it is a simple and easy examination to perform, especially in
elderly subjects in case of suspected colonic cancer [22] [23]. In view of these find-
ings, we can draw the conclusion that the actual frequency of these lesions was
probably underestimated, given the conditions of the abdominal CT scan where
no markings of the digestive tract were performed. The exploration of the diges-
tive tract in a spontaneous state by the various cross-sectional imaging methods
is often made difficult due to the absence of distension of the segment studied.
The aim of digestive tract distension techniques (coloCT, enteroCT, gastroduo-
deno-CT) is to highlight parietal abnormalities in a reproducible way, with the
greatest possible precision [24]. The absence of distension of the digestive tract
has certainly caused the small parietal tumors to escape, drowned in the faeces.
This is all the more true since all the colorectal lesions detected were larger than 3
cm associated with a clinical-radiological picture of occlusive complications.

For colorectal cancers, the analysis of surgical specimens was performed in 2
out of 8 patients, ie. a histological confirmation rate of 25%. This low rate of his-
tological confirmation has also been reported in the work of Kpossou. In our con-
text, it would be linked to a delay in diagnosis, as Ngario has already pointed out
in Bangui [4]. While for Kpossou and some authors [12] [25], this could be ex-
plained by the fact that the population often buries surgical parts for cultural rea-
sons and also for financial reasons. The histological type found for the two surgical
specimens was adenocarcinoma. The same results were obtained in Togo by Darre
in 2014 [26].
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Pancreatic cancer

For pancreatic cancer, CT is the gold standard in the exploration of pancreatic
tumor pathology with a sensitivity of detection that varies between 70% for tu-
mors less than or equal to 2 cm to 98% for tumors larger than 2 cm [27] [28]. In
this study, pancreatic cancers were evoked on purely CT basis due to the lack of a
technical platform and local expertise in interventional radiology, but in a very
evocative clinical and biological context [29]. Kissi in his work in Ivory Coast also
diagnosed pancreatic cancers on CT scan basis [30].

These lesions presented on CT scan in the form of a hypodense lesion greater
than 2cm, of the head of the pancreas in 4 cases and of the body of the pancreas
in 1 case and which does not rise after injection of the contrast agent. For some
authors, [31] [32], medical imaging is crucial in the diagnosis of these tumors, the
indication of directed aspiration under endoscopic ultrasound (PSEE) is to specify
the nature of a solid mass in a “non-obvious” clinical and radiological context, Ze.
in all cases of diagnostic doubt, in particular in the case of “small” lesions (<2 cm).
While other authors insist on the need to take a sample. According to them, the
puncture of a solid mass of the pancreas can be performed percutaneously, under
ultrasound or computed tomography control, except for lesions of small size or
difficult access, which PSEE is recommended [33] [34]. It is therefore imperative
for the Central African Republic to strengthen its capacities in terms of interven-
tional radiology.

Cancers gastro intestinaux

Of the 6 gastrointestinal cancers observed on CT scan, 5 presented as a large
hypodense, heterogeneous tissue mass with areas of central necrosis with hetero-
geneous enhancement after injection of the compressive contrast product of the
surrounding structures, located under the anterolateral wall of the abdomen, and
responsible for a distension of the abdominal cavity, arguing in favor of a gastro-
intestinal stromal tumor (GIST). They were easily accessible to biopsy puncture
performed by pathologists. The histological types found were 4 cases of adenocar-
cinoma, which is identical to the results of Bolenga Liboko [35].

The only tumor that was not removed was located at the level of the small cur-
vature of the stomach with which it was solidary, with which it shared the same
vascularization. The CT scan was characteristic of a GIST (Gastro intestinal stro-
mal tumor).

Peritoneal cancers

Peritoneal tumors (peritoneal carcinosis) presented on CT as nodular thicken-
ing or peritoneal masses, associated with fluid effusion. They were observed in
patients with malignancies already known (ovarian or pancreatic) at the time of
diagnosis.

Indeed, the diagnosis of peritoneal carcinomatosis is easy in diffuse and mac-
ronodular forms with ascites. Crude forms are more difficult to diagnose and re-
quire targeted research. CT scans allow for better lesion characterization with an

etiological approach and an optimal extension assessment [36], it contributes to
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the search for direct signs of carcinosis (ascites, epiploic nodules, thickening of
the mesentery), indirect signs (digestive, biliary or ureteral compression). It is the
most suitable routine examination to explore the anatomical complexity of the

peritoneal cavity, especially if it is coupled with PET [37].

4. Conclusion

Digestive cancers occur in adults with a male predominance in Bangui. They are
dominated by liver cancers. The involvement of anatomical pathology in the con-
firmation of lesions suspected by CT scan is still very modest due to the lack of
local expertise in interventional radiology. Capacity building for radiology staff is

imperative, as is the acquisition of equipment for the smooth running of CT scans.
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