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Abstract 
Background and Aims: Periampullary malignancies often present at an ad-
vanced unresectable stage requiring palliation of symptoms for the better 
quality of life. Though they require multispecialty support; role of endoscopic 
interventions in palliation is paramount because of the advancement in tech-
nology and increase experience of Gastroenterologist. Methods: We did ex-
tensive review of articles regarding endoscopic advances in the management 
of Unresectable Periampullary Malignancies. Several systematic reviews, Meta 
analysis, and Randomized controlled trials published over the last 2 decades 
were thoroughly searched on PUBMED and GOOGLE SCHOLAR. Results: 
Advanced Endoscopic procedures have been emerging as a superior modality 
than conventional measures because of minimal invasiveness and greater 
clinical and technical success. Conclusion: Periampullary malignancies often 
present at an advanced unresectable stage requiring palliation of symptoms 
for the better quality of life. Several endoscopic interventions have already 
been established as the standard of care in palliation of symptoms of unre-
sectable periampullary malignancies, we can say with confidence that with 
growing advances in EUS, advancement in technologies and increasing ex-
periences, the role of gastroenterologist will be pivotal in these groups of pa-
tients. 
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1. Introduction 

Periampullary cancer comprises 4 entities, because they share similar presenta-
tion, location and intervention, it is worthwhile discussing their intervention to-
gether. Traditionally any tumor within 2 cm of Ampulla of vater, Carcinoma of 
Head of Pancreas, Distal Cholangiocarcinoma, Carcinoma of 2ND part of Duo-
denum and Carcinoma arising from Ampulla of Vater itself are considered 
Periampullary Cancer. 

They comprise 5% of gastrointestinal malignancies, of which Pancreatic can-
cers are the most common. Pancreatic cancer is the fourth leading cause of can-
cer-related death in men and the first leading cause in women, with an approxi-
mate incidence of 10 per 100,000 populations per year [1] [2]. 

Due to anatomical proximity and similar presentation, preoperative differen-
tiation on imaging is challenging hence endoscopic interventions definitely aid 
in localizing and even help in staging therefore guide timely intervention and 
increase overall survival. Pancreatoduodenectomy and segmental resection along 
with neoadjuvant and adjuvant therapy are the only potentially curative options 
for all periampullary carcinomas, role of endoscopic interventions in diagnosis, 
staging and palliation is paramount and with the advancement in technology 
role of Gastroenterologist is pivotal. 

The commonality of all periampullary cancers advanced presentation is gas-
tric outlet obstruction, intractable pain and obstructive Jaundice. We are going 
to discuss in depth the role of gastroenterologist to palliate the suffering of the 
patients of periampullary tumors and improve the quality of life. 

Periampullary malignancies especially pancreatic adenocarcinomas are the 
leading cause of cancer related mortality. The majority of these malignancies are 
unresectable at the time of presentation. Therefore, palliation of symptoms in-
cluding pain, jaundice, and pruritus is the main objective in these patients. En-
doscopic palliation in pancreatobiliary malignancies includes biliary drainage, 
enteral stenting for gastric outlet obstruction, and celiac plexus neurolysis for re-
lief of pain. 

Over the last decade, the role of endoscopy as a palliative modality has 
broadened with the availability of novel tools and techniques. The develop-
ment of endoscopic ultrasound (EUS) as a therapeutic modality has allowed a 
wide array of remedial procedures to be performed endoscopically and with 
confidence we can say that this is going to bring the revolution in the field of 
medicine. 

2. Methods 

We did extensive review of articles regarding endoscopic advances in the man-
agement of Unresectable Periampullary Malignancies. Several systematic review, 
Meta analysis, and Randomized controlled trials published over the last 2 dec-
ades were thoroughly searched on PUBMED and GOOGLE SCHOLAR. 
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3. Endoscopic Intervention for Intractable Pain 

EUS Guided Celiac Plexus Neurolysis, Review of several studies 
Pain is one of the most prevalent symptoms in periampullary cancer at pres-

entation (75%) and its incidence increases as the disease advances to more than 
90% of patients [3]. Pain control is the main therapeutic goal for clinicians in 
palliative care of pancreatic cancer patients and the conventional management 
with high doses of narcotics and the inherent adverse effects may further impair 
quality of life [4] [5] [6]. 

Severe abdominal and back pain is one of the most common clinical manifes-
tations of advanced periampullary cancer and the occurrence and severity of 
pain directly correlates with cancer progression [7]. 

First reported in 1914 as an intraoperative procedure, celiac plexus neurolysis 
has proved to be an alternative or adjunctive intervention for pain management. 
Traditionally, CPN has been performed under fluoroscopic, ultrasonographic or 
computed tomography imaging guidance [8]. In 1996, a relatively safer, accurate 
and convenient technique was introduced by Faigal et al. and Wiersema and 
Wiersema, in the form of endoscopic ultrasonography guided celiac plexus neu-
rolysis (EUS-CPN) [9] [10]. Utilizing real-time imaging and Doppler assessment 
of intervening blood vessels provides the EUS-guided CPN an edge over other 
techniques [8]. 

The indication for EUS-CPN/CGN is intractable pain in advanced periam-
pullary cancer not relieved by medical management or in patients having the 
adverse effects of higher doses of Opiates impairing the quality of life. Absolute 
contraindications are Resectable tumors, Coagulopathy (INR > 1.5) and throm-
bocytopenia (Platelets < 50,000/microliter). 

EUS-CPN usually uses a combination of a local anesthetic such as bupivacaine 
and a neurolytic agent in the form of absolute ethanol or phenol. It can be per-
formed in several ways: central approach; bilateral approach, broad approach 
and direct approach. 

In the central technique, the neurolytic agent is injected at the base of the ce-
liac artery; 

In the bilateral technique, the neurolytic agent is injected on both sides of the 
celiac artery [11]. 

Broad approach/technique was first described in 2010 by Sakamoto et al. [12], 
and this approach is based on the injection of the substances above and on both 
sides of the origin of the superior mesenteric artery, without losing the longitu-
dinal axis of the aorta, and by aiming for a broader diffusion of the neurolytic 
agent. 

Direct approach/technique [13] is based on the direct injection of each celiac 
ganglia to distribute the alcohol and anesthetic doses. 

In the recent review by Perez-Aguado et al. [14] the efficacy of EUS-CPN var-
ies from 50% to 94% in the different studies, and EUS-CPN has a pain relief du-
ration of 4 - 8 weeks. Any of the 4 different techniques could be used to perform 
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EUS-CPN effectively with no differences in terms of complications between the 
techniques. 

Likewise a metaanalysis and systematic review done by Asif et al. [15] who 
compared several studies for the last decade who found, with bilateral injection 
technique, the pooled proportion of patients with pain relief was 57% (95% CI = 
48 - 67). On the other hand, with the central injection technique, the pooled 
proportion of patients with pain relief was higher at 66% (95% CI = 61 - 71). 

Most of the studies showed the comparable pain control however a prospec-
tive study by, Sahai et al. [16] found better pain control with Bilateral technique 
compared to central. 

A randomized multi centre trail by Doi et al. [17] demonstrated significant 
pain relief with the injection directly into the ganglia compared to the central 
approach, (73.5% vs. 45.5%). This study also demonstrated the complete re-
sponse rate was higher in direct ganglia injection. However this was just com-
pared at 7th postoperative day which clearly showed it was for short term relief. 

A recent multicentre prospective trial by Kamata et al. [18] study evaluated the 
efficacy of endoscopic ultrasound-guided celiac plexus neurolysis (EUS-CPN) in 
combination with EUS-guided celiac ganglia neurolysis (EUS-CGN) for pancre-
atic cancer-associated pain. This study showed better short term response, effi-
cacy with the combination group compared to EUS-CPN however addition of 
EUS-CGN did not improve the average length of pain relief period. 

A randomized double blind trial by Levy et al. [19] interestingly found in-
creased mortality in the EUS-CGN compared to EUS-CPN even in patients with 
non metastatic disease with no significant difference in improving the quality of 
life and pain response rate. The median survival time was significantly shorter 
for patients receiving CGN (5.59 months) compared to (10.46 months) (hazard 
ratio for CGN, 1.49; 95% CI, 1.02 - 2.19; P = 0.042), particularly for patients with 
non-metastatic disease (hazard ratio for CGN, 2.95; 95% CI, 1.61 - 5.45; P < 
0.001). Rates of survival at 12 months were 42% for patients who underwent 
CPN vs. 26% for patients who underwent CGN. 

To conclude, it is established that EUS-CPN regardless of approach has a great 
role in relieving the intractable pain bypassing the adverse effects of higher dos-
age of Opiates and improving the quality of life. Though EUS-CGN has been 
considered for greater short term pain relief, a recent study showed increased 
mortality hence further studies are required to validate its use. 

4. Endoscopic Palliation of Biliary and Enteral Obstruction 

Surgical bypass, Gastrojejuonsotomy and hepaticojejunostomy, historically were 
the only modalties for the treatment of Duodenal obstruction and Biliary ob-
struction in patients with unresectable periampullary cancer. [20] [21] [22]. 
With the advances in technology, Endoscopic double stenting, transpaillary 
stenting and enteral stenting has become the standard treatment to provide bet-
ter quality of life in patients fighting in their terminal stages being minimally in-
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vasive and having shorter recovery time [23]. 
In patients, where transpapillary approach is not feasible, Percutaneous tran-

shepatic biliary drainage has been a method of palliation to relieve pruritus, 
jaundice, pain and a rescue measure for cholangitis but it is very discomforting 
with regards to pain, skin infection and decreased quality of life. 

Various EUS guided procedures have emerged as a novel platform and have 
been more popular in the management of biliary and duodenal obstruction. 

In this review, we are going to explore recent advances and the role of gastro-
enterologists in the endoscopic palliation of biliary and enteral obstruction in 
advanced unresectable periampullary cancers. 

5. Endoscopic Biliary Drainage 

Endoscopic biliary drainage has favourable (80% - 90%) short term < 90 day 
success rate in the setting of distal bile duct obstruction though it carries com-
plications up to 10% which include Cholangitis, bleeding and ERCP pancreatitis. 
[24]. 

Either plastic or metallic stents can be used. Plastic stents are comparatively 
inexpensive and can be easily removed in the future if needed but more prone 
for obstruction whereas Self expandable Metallic stents (SEMS) are less likely to 
occlude though they are expensive and cannot be removed easily. 

Self Expandable Metallic Stent (SEMS) placement is an established procedure 
for unresectable distal malignant biliary obstruction [25] [26] [27] [28] 

Endoscopic sphincterotomy is generally done as a routine procedure during 
SEMS placement for advanced periampullary carcinoma to prevent pancreatitis 
since SEMS expansion causes the compression of pancreatic duct opening. 
However a randomized control study done by Hayashi et al. [29] showed endo-
scopic sphincterotomy did not affect the outcome of SEMS placement complica-
tions including pancreatitis probably because of prior blockage of pancreatic 
duct by the cancer. 

There are two types of SEMS; 
Covered SEMS are considered to prevent tumor in growth and easy to re-

move. Uncovered SEMS do not migrate and prevent acute pancreatitis [30] [31] 
[32] [33]. 

Recent extensive review done by Tanisak et al. [34] did not find clinically and 
statistically significant procedure related complications (cholangitis, pancreatitis, 
cholecystitis, bleeding) in covered versus uncovered SEMS [30] [31] [35] [36] 
[37]. The rate of recurrent biliary obstruction was clinically and statistically sig-
nificant in uncovered SEMS was only shown by prospective randomised study 
done by Isayama et al. [30] wheras all other studies [31] [35] [36] [37] did not 
show significant differences. Two studies, however showed covered SEMS delay 
the time to recurrent biliary obstruction compared to uncovered SEMS [30] [31], 
the later was a randomised muticenter trial by Kitano et al. [31]. 

In cases of endoscopic retrograde cholangiopancreatography-biliary drainage, 
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self-expandable metal stent placement is a good indication for patients whose 
prognosis is expected to be over 2 months. The superiority of one type over the 
other has varied from studies to studies hence comparable prospective clinical 
trials are needed to establish a standard guideline. 

6. Endoscopic Palliation of Malignant Gastric Outlet  
Obstruction (MGOO) Caused by Periampullary Cancers 

The most frequent cause of MGOO in the Western countries is pancreatic ade-
nocarcinoma, which lead to obstructive symptoms in about 15% - 20% of pa-
tients during the disease course, while gastric adenocarcinoma is the most 
common cause in Asiatic population [38]-[43]. Less common causes are duode-
nal or ampullary neoplasms, biliary cancers, lymphomas or adenopathies from 
other malignancies [44]. 

Surgical gastrojejunostomy holds more durable relief of symptoms with fewer 
re-interventions at the cost of higher procedure related risk and prolonged hos-
pital stay. Enteral stenting provides rapid improvement but have higher rate of 
stent dysfuction due to tumor overgrowth requiring frequent reinterventions. 
Recently EUS Gastroenterostomy with lumen apposing metal stents (LAMS) is 
emerging as a promising alternative though several prospective comparative trial 
is ongoing. 

Currently, the endoscopic deployment using through-the scope stents is the 
most used technique, and requires therapeutic endoscopes with a large working 
channel (i.e., ≥3.7 mm). Most cases are managed with therapeutic gastroscopes, 
but cases of dilated stomachs or strictures in the distal duodenum could be bet-
ter managed with a colonoscope or a duodenoscope [45] [46]. 

Currently, available enteral SEMS are made of nitinol, an alloy of nickel and 
titanium, which confers high flexibility useful for sharply angulated strictures, 
even if with a weaker expansive radial force compared to other metal stents [47]. 

Several studies on enteral SEMS for MGOO have shown a high rate of techni-
cal success (defined as the successful deployment of the stent across the stric-
ture), which is usually above 90%, and a good rate of clinical success, which 
ranges from 63% to 97% [48]. Clinical success is generally defined as the relief of 
obstructive symptoms and the improvement of food oral intake. Adler et al. de-
veloped a clinical score aimed at providing an objective measure of the oral in-
take before and after the treatment for MGOO [49]. 

The Gastric Outlet Obstruction Scoring System (GOOSS) assigns a score of 0 in 
case of no oral intake, 1 for only liquids, 2 for soft solids and 3 for low-residues or 
full diet, and currently is the most used score to quantify the clinical improve-
ment after treatment for MGOO [49]. 

A recent systematic review from van Halsema et al. included 19 prospective 
studies from 2009 to 2016 and analyzed outcomes of more than 1200 patients 
with MGOO treated with SEMS. The overall pooled technical success rate was 
97.3% and the clinical success rate was 85.7%, thus confirming the high efficacy 
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of this technique [48]. 
The presence of carcinomatosis, number of duodenal obstruction and patients 

poor performance scale have been associated with poor outcome and stent fail-
ure [50] [51] [52]. 

Enteral stenting has been established as a great palliative measure to relieve 
the gastric outlet obstruction obviating the procedural complications and pro-
longed hospital stay of surgical bypass. 

7. Concomitant Biliary and Gastric Outlet Obstruction and 
Role of Endoscopic Ultrasound in the Palliation of  
Unresectable Periampullary Cancer 

Unresectable periampullary malignancies frequently cause biliary obstruction 
which is estimated to affect 70% - 90% of pancreatic cancer patients during the 
course of the disease and may appear before, concomitantly or after the onset of 
MGOO [38]. 

Classification of combined malignant biliary and duodenal obstruction. 
Transpapillary biliary stenting is the most challenging in type II obstruction if 

the scope can be negotiated with type 1 obstruction after the dilatation, 
transpapillary biliary stenting can still be done with great success [53] [54] [55] 
(Table 1). Though major papilla can be easily stented in Type III, they are more 
prone for the duodenal-biliary reflux because of distal obstruction [53] [56] 
(Table 1). 

Although technically challenging, ERCP through an indwelling duodenal stent 
is feasible and effective, as reported in a recent multicenter retrospective studies on 
71 patients, with an overall technical success rate of 85%, which was reduced to 76% 
in case of duodenal obstruction at the level of the ampulla [55]. The recent progress 
of interventional EUS, and the possibility to perform EUS-guided biliary drainage 
(EUS-BD) from the stomach (i.e., EUS-guided hepato-gastrostomy) or from the 
bulb (EUS-guided choledocho-duodenostomy) has radically changed the ap-
proach to the patients with concomitant MGOO and biliary obstruction [57]. 

EUS-BD in patients with MGOO is safe and effective, even when performed in 
the same session or with an indwelling duodenal stent, and probably could be  

 
Table 1. Mutignani et al. [53]. 

Location 

Type I Duodenal obstruction proximal to the major papilla 

Type II Duodenal obstruction involving the major papilla 

Type III Duodenal obstruction distal to the major papilla 

Timing 

Group 1 Biliary obstruction occurring before the onset of duodenal obstruction 

Group 2 Biliary and duodenal obstruction occurring simultaneously 

Group 3 Biliary obstruction occurring after the onset of duodenal obstruction 
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considered the first-line strategy to achieve biliary drainage in this setting of pa-
tients [58] [50] [60]. 

A systematic review and meta analysis by Han et al. regarding EUS-guided 
biliary drainage versus ERCP for first-line palliation of malignant distal biliary 
obstruction revealed similar technical and clinical success rates for EUS-BD and 
ERCP (technical: 94.8% vs. 96.5%, clinical: 93.8% vs. 95.7%). The results were 
similar and highly homogeneous in RCTs and retrospective studies. EUS-BD 
was associated with higher incidence of biliary peritonitis of 2.4% whereas ERCP 
is associated with much higher incidence of pancreatitis (7.3%) [61] 

Increased success rates and decreased adverse events were observed in studies 
published after 2015. These findings may be due to improvements of EUS-BD 
accessories, better procedure organization, and greater endoscopist experience 
[61]. 

A recent multicenter study revealed that EUS-BD has longer stent patency, 
fewer reinterventions, shorter procedure times than ERCP and better quality of 
life for the primary palliation of malignant distal bowel obstruction [62]. 

PTBD and precut papillotomy has been the conventional method in difficult 
canulation however EUS-BD is emerging to have more technically success rate 
and less complication [63]. 

8. Endoscopic Ultrasound-Gastroenterostomy (EUS-GE) 

EUS-GE has been a new invention in the field of gastroenterology for the effec-
tive palliation of malignant gastric outlet obstruction. Use of Lumen Apposing 
Metallic stent (LAMS) between the stomach and small intestine distal to the ob-
struction is done under EUS and Flouroscopic guidance. It bypasses the risk of 
procedural complications and Stent occlusion associated with Surgical and En-
teral stenting respectively. 

Two systematic reviews and meta-analysis comparing EUS-GE and enteral 
stenting and surgical Gastro-enterostomy showed that EUS-GE was associated 
with a significantly lower rate of reintervention despite a comparable techni-
cal/clinical success and safety profile [64]. 

Currently there is an ongoing trial ‘EUS guided Gastroenterostomy versus 
Enteral Stenting for Palliation of Gastric Outlet Obstruction: A Randomzed 
Clinical Trial, which is being done at Johns Hopkins University by Khasab, M., 
Sanaei, O. which is estimated to be completed in January 2023. 

9. Summary 

Periampullary malignancies often present at an advanced unresectable stage re-
quiring palliation of symptoms for the better quality of life. Role of endoscopic 
interventions in palliation is paramount and with the advancement in technol-
ogy role of Gastroenterologist is pivotal. Endoscopic palliation in pancreatobil-
iary malignancies includes biliary drainage, enteral stenting for gastric outlet ob-
struction, celiac plexus neurolysis for relief of pain and more recently EUS 

https://doi.org/10.4236/ojgas.2022.1210025


S. Simkhada et al. 
 

 

DOI: 10.4236/ojgas.2022.1210025 257 Open Journal of Gastroenterology 
 

guided biliary drainage and gastric bypass. All these modalities have been getting 
better year after year with greater technical and clinical success due to advance-
ment in technology and greater endoscopist experiences. 
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Abstract 
Situs inversus is an abnormal placement of the thoracic and/or abdominal 
organs that are inverted right/left from normal. It is a rare congenital mal-
formation often discovered in childhood. In adults, it can lead to misdiagno-
sis. Clinical case: A 35-year-old female patient, seen in a hepatogastroente-
rology consultation for acute spontaneous pain in the right hypochondrium. 
She had no particular clinical history. A diagnosis of hepatopathy was sus-
pected. Abdominal and pelvic CT scans showed the left liver, stomach and 
spleen in the right hypochondrium, but with the heart in place, suggesting 
incomplete situs inversus. The evolution in our patient was spontaneously 
resolved with analgesics and antispasmodics, which leads us to believe that 
the volvulus was probably partial and without other complications. Conclu-
sion: In developing countries, antenatal diagnosis of situs inversus is rare and 
is usually made during a pathology that leads the patient to a medical consul-
tation. CT is one of the key paraclinical examinations for its diagnosis as ge-
netic tests are not widely available. 
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1. Introduction 

Situs inversus, is also known as heterotaxis, means “orderly” (taxie) “different” 
(hetero). It is an abnormal placement of thoracic and/or abdominal organs that 
are inverted right/left in relation to normal. It was first described in humans by 
Fabricius in 1600 and its incidence is approximately 1 in 10,000 to 1 in 50,000 
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births per year [1]. 
It is a rather large group of anomalies as there are multiple possibilities of 

right/left inversion which can be complete (called situs inversus totalis or situs 
inversus: all organs normally on the right are on the left and vice versa), or par-
tial (called situs inversus incomplete or situs ambigus: a limited number of or-
gans are inverted, or a normally lateralized organ becomes median). A situs in-
versus is not in itself a problem, apart from the risk of diagnostic errors [2]. 

To this day, the etiology of situs inversus remains unclear. However, some 
authors suggest an autosomal recessive gene [3] [4]. Mutations have been identi-
fied in genes of patients with heterotaxy (LEFTY A, ACVR2B, NODAL, CFC1, 
INVERSINE) but the patients were all heterozygous (never compound hetero-
zygous or homozygous). Autosomal recessive inheritance has only been demon-
strated in the genetically modified mouse. This suggests that it is more a ques-
tion of digenism in humans. Finally, a gene responsible for X-linked inheritance 
has been identified: it is the ZIC3 (Zinc-finger protein of cerebellum) gene lo-
cated at Xq26.2. 

Although this condition is rare, it should be considered in the presence of any 
digestive symptomatology. To our knowledge, no case of incomplete situs in-
versus of incidental discovery in adults has been described in our context. We 
therefore report the first case of incomplete situs inversus revealed by acute right 
hypochondrial pain. 

2. Observation 

A 35-year-old female teacher was seen in a hepatogastroenterology consultation 
for acute spontaneous pain in the right hypochondrium, radiating to the epiga-
strium, with torsion and sometimes burning, without any other accompanying 
signs and evolving for a week. She had no particular clinical history. The clinical 
examination noted a preserved general condition and pain provoked by palpa-
tion of the right hypochondrium. A diagnosis of hepatopathy was suspected. The 
stool culture and biological examinations results are presented in Table 1. 

On ultrasound, a macronodular liver was found without the diagnosis of situs 
inversus. The abdomino-pelvic CT scan of 8 May 2021 invalidated the diagnosis 
of liver lesions but found an incomplete situs inversus on the common mesen-
tery. Indeed, we noted a heterotaxy syndrome associating a polysplenia, the 
spleen was located on the right flank with the presence of 5 accessory spleens, all 
subhepatic (Figure 1(A)); an ambiguous situs, the spleen, the right liver, the 
gallbladder and the pancreas were abnormally located on the right, the stomach 
was in a right subhepatic position in the right hypochondrium, the heart was well 
placed on the left as well as the coeco-appendix and the right colon well placed on 
the right (Figures 1(A)-(C)); a pancreatic anomaly of the short pancreas type 
(Figure 1(C)). There was also malrotation of the mesenteric vessels with the supe-
rior mesenteric vein on the left and the mesenteric artery. Fifteen days after the 
onset of the symptomatology the pain had become diffuse throughout the abdomen,  
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Table 1. Results of stool and biological examinations performed on the patient. 

Stool culture Negative 

Biological examinations Results 

white blood cells 400,000/mm3 

Hemoglobin 12 g/dl 

platelets 155,000/mm3 

AST 43 IU/ml 

ALT 47 IU/ml. 

HBsAg Negative 

Ac anti HBc total Negative 

Ac anti HCV Negative 

HIV Negative 

 

 
Figure 1. Abdominal-pelvic CT scan at late arterial time, axial sections (A) and (C) and 
coronal reformation (B). (A) Left liver (1) on the right; right liver (2) on the left; stomach 
(3) on the right; spleen (4) on the right. (B) Heart (5), located on the left. (C) Short pan-
creas (6) with head on the left and body on the right. 

 
spasm-like at times, less intense and intermittent. A torsion of the mesentery 
had been suspected and the re-reading of the abdominal CT images confirmed 
this diagnosis. A whirl sign was found (Figure 2(A) and Figure 2(C)) which 
suggested a diagnosis of small bowel volvulus. There were no signs of associated 
complications. The small bowel was abutting the left abdominal wall, pushing 
the sigmoid colon medially (Figure 2(C)). 

An upper GI fibroscopy performed on June 3, 2021 found no GI lesions other 
than an anatomical inversion with the greater curvature of the stomach on the 
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right and the lesser curvature on the left. The pylorus was also located on the left 
(Figure 3). 

 

 
Figure 2. Abdominal-pelvic CT scan, late arterial time (45 s), axial slice (A), coronal re-
formation (B), MIP axial slice (C). (A) and (C) Whirl sign (1) suggestive of small bowel 
volvulus. (C) Small intestine (1) attached to the abdominal wall and pushing the sigmoid 
colon (2) medially. 

 

 
Figure 3. Endoscopic image showing an anatomical inversion with the pylorus on the left 
(red arrow), the great curvature of the stomach on the right with the fundic folds (black 
arrows). 
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The evolution was marked by an improvement of the symptomatology under 
analgesics and antispasmodics, 21 days after the beginning of the symptomatol-
ogy. The patient reported no further abdominal pain episodes. 

One week after the abdomino-pelvic CT scan, 15 May 2021, on tramadol 50 
mg tablet: 1 tablet three times a day combined with spasfon lyoc 80 mg tablets: 2 
tablets at the time of pain, to be repeated if necessary after 2 hours and not ex-
ceeding 6 per day, the patient presented a complete resolution of the sympto-
matology. The evolution in our patient was spontaneously resolved with anal-
gesics and antispasmodics, which leads us to believe that the volvulus was prob-
ably partial and without other complications. However, close monitoring was 
instituted during the first week for fear of a resumption of the symptoms; then 
additional morphological assessment was considered (oesogastroduodenal tran-
sit, colonoscopy) in order to search for other malformations. However, due to 
lack of financial means and in the absence of additional symptoms, the patient 
preferred to carry out these examinations at a later date. Informed consent ob-
tained from the patient to report this case and anonymity was respected. 

3. Discussion 

Incomplete situs inversus is a very rare congenital malformation in adults. Its 
prevalence is estimated to be between 0.2% and 0.5% [5] [6] and the most feared 
complication is total volvulus of the small intestine. 

This malformation can be associated with any type of cardiac malformation, 
as well as with renal, biliary, midline, etc. anomalies. Asplenia or polyspenia are 
common. The term asplenia refers to a lateralization defect with a small or ab-
sent spleen. This would be a duplication of the right side or right isomerism (the 
right and left sides being identical to the image of the right side). The term po-
lysplenia refers to a lateralization defect with several small spleens. This would 
be a left-sided duplication or left isomerism (the right and left sides being iden-
tical to the image of the left side) [7]. In our patient we found instead a polysple-
nia with 5 accessory spleens without any blood flow disorder. Other associated 
malformations were short pancreas and common mesentery. The common me-
sentery results from a rotational anomaly of the digestive tract [8]. The fact that 
this condition is exceptional in adults and that its symptomatology is quite va-
ried is a source of multiple errors and diagnostic and therapeutic delay to the 
extent that the majority of cases are diagnosed post-mortem [9]. 

Failure to recognise the presence of situs inversus in a patient beforehand can 
lead to significant diagnostic errors. When the diagnosis is made prior to any 
symptomatology, it reduces the risk of diagnostic errors. In our patient, the 
usual diagnostic approach was compromised by the lack of knowledge of this 
underlying anomaly. Indeed, chronic liver disease was suggested in view of the 
frequency of this condition in young subjects presenting with right hypochon-
drial pain in our setting. Although situs inversus is most often asymptomatic in 
adults, the association with a malformation such as common mesentery predis-
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poses to the occurrence of small bowel volvulus as in our patient. 
The diagnosis of small bowel volvulus can be made in an emergency in the 

presence of an acute intestinal obstruction, or even a state of shock, or in the 
presence of repeated abdominal pain often associated with transit disorders. This 
is a dreaded complication of the common mesentery, which is defined as a rota-
tion anomaly of the digestive tract and is very rare in adults [10]. CT is the gold 
standard for the diagnosis of this condition and its complications.However, the 
performance of the radiological examination must not delay the therapeutic 
management. 

The “swirl” sign appears to be pathognomonic for most authors [11] and cor-
responds to torsion of the mesentery. Contrast injection visualises the verticality, 
or inversion, of the superior mesenteric vessels, with a vein located above or to 
the left of the artery [12], although this sign is not consistent. The thickness of 
this swirling mass would be proportional to the degree of rotation of the volvu-
lus, but it is more accurate to assess the degree of rotation by calculating the 
number of turns made by the mesenteric vessels [13]. 

In our patient, the presence of this sign led to the diagnosis of small bowel 
volvulus. However, this volvulus seems partial and not very important. This 
would explain the spontaneous resolution of the painful crisis without any sur-
gical intervention. 

Doppler ultrasonography is of particular interest in this condition. 
In adults, it is often hampered by gas and is not always helpful in the diagno-

sis, but its sensitivity is 86.5%, its specificity 74.7%, its positive predictive value 
42.1% and its negative predictive value 96.3% [14]. In our patient, ultrasound 
did not find a volvulus, so gastric pathology was sought on upper GI fibroscopy. 

In addition to CT and ultrasound, the most accessible imaging modality in 
our context is the unprepared abdominal X-ray (UXR). It is requested as a 
first-line examination for occlusive syndrome, which is often present in small 
bowel volvulus [10]. The PSA may show hydro-aerosic levels of the small bowel 
in relation to a small bowel obstruction. It may not show any specific signs of 
volvulus on incomplete common mesentery [10]. 

This examination was not requested in our patient as the occlusive syndrome 
was not the primary symptom. 

When volvulus is suspected, urgent surgical intervention is required to avoid 
ischaemic necrosis or perforation of the bowel, but also peritonitis, sepsis and 
death [15] [16] [17]. An exploratory laparotomy can be performed to confirm 
the diagnosis and guide decision making [18]. Most authors agree that resection 
is necessary in cases of necrotic bowel [15] [16] [17] [19] [20] [21]. In the ab-
sence of necrosis, if the bowel appears oedematous or congested, simple derota-
tion, with or without fixation of the involved small bowel, can be considered. 
However, this procedure is associated with recurrence of VAS [21]. Published 
mortality rates vary, but the consensus is 10% - 35% [15] [16] [19] [21]. Pa-
tient-specific factors, such as age, comorbidities and general health, play a role in 
deciding which treatment option to pursue [19]. In our patient, close monitoring 
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should be instituted. 
The course in our patient resolved spontaneously with analgesics and anti-

spasmodics, suggesting that the volvulus was probably partial and without fur-
ther complications. This type of symptomatology, with intermittent abdominal 
pain without disturbance of balance, can also be confused with functional bowel 
disorders among others. 

The prognosis of our patient is good, provided that she is closely monitored 
with immediate management in case of recurrence of the symptomatology. The 
outcome in case of recurrence depends strongly on the speed of management 
and the general health. 

4. Conclusion 

Situs inversus should be diagnosed prenatally or in childhood to avoid misdiag-
nosis in adults. However, in developing countries, its diagnosis is often inciden-
tal. Careful examination of patients should lead to suspicion and confirmation 
by imaging. 
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Abstract 
Introduction: According to the WHO, Chad is located in an area of high en-
demicity for hepatitis B virus (HBV). The aim of this study was to analyze the 
virological profiles of chronic HBV carriers. Materials and Method: This was 
a retrospective and analytical study including outpatients with chronic HBV 
of any age received in Department of Internal Medicine and Gastroenterology 
of National General Reference Hospital of N’Djamena from 2013 to 2017. 
Results: During the study period, 401 chronic hepatitis B virus carriers (mean 
age was 35 years ± 11 years with sex ratio of 3.26) were seen in outpatient clinic 
with a frequency of 3.34% (401/11,988). HBeAg (+) patients were 12.8% and 
HBeAg negative 87.2%. HBeAg-negative patients were significantly older (p = 
0.000) than those with HBeAg (+). The mean HBV-DNA level was higher in 
HBeAg (+) patients. The HBV-DNA level in HBeAg-positive patients was 
higher than in HBeAg-negative patients with a significant difference (p = 
0.043). The mean ALT level was 45 IU/L in HBeAg (−) patients. It was 49 in 
HBeAg (+) patients. Conclusion: HBeAg (−) chronic hepatitis B is the most 
predominant form in our study. This observation is important because it can 
help to adapt the management strategies. 
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1. Introduction 

Hepatitis B virus infection is a major public health problem. In 2019, it is esti-
mated that more than 296 million people are chronic carriers of hepatitis B, and 
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nearly 1.5 million registered in 2019 alone, of which more than 60% are in 
sub-Saharan Africa, with more than 820,000 deaths in the same year [1]. In these 
patients, the presence of viral replication and the necrotic and inflammatory ac-
tion of the virus on the liver increases the risk of developing cirrhosis and hepato-
cellular carcinoma [2]. Since 2010, viral hepatitis is considered the fourth public 
health priority worldwide by the World Health Organization (WHO) after 
HIV/AIDS, malaria and tuberculosis [3]. Africa is one of the regions of high en-
demicity with Asia and Latin America [4]. Despite the existence of an effective 
vaccine recommended by the WHO since 1991, the number of patients chronically 
affected by the disease remains high. For these patients, two types of treatment are 
available, based either on the use of interferon to stimulate the host’s antiviral de-
fenses, or on the use of viral polymerase inhibitors that block the multiplication of 
the virus [5]. In Africa, the most frequent modes of contamination are vertical 
transmission from mother to child at birth and horizontal transmission in early 
childhood, with a very high risk of chronicity, respectively between 90% and 30% 
[3] [6]. The epidemiological aspect of the disease differs according to geographical 
areas and the biological expression varies from one patient to another.  

Chad is a highly endemic area for HBV and the majority of the population 
does not know its serological status. Most patients with the virus are diagnosed 
at the stage of complications. However, the disease evolves in a chronic way and 
the hepatic lesions such as cirrhosis or liver cancer. 

At a time when medicine has made great therapeutic advances, knowledge of the 
epidemiological and virological aspects of HBV in our country could help improve 
the management and follow-up of patients, hence the interest in carrying out this 
study whose aim is to analyze the virological profiles of chronic HBsAg carriers. 

2. Patients and Method 

This was a retrospective, and analytical study including all patients with HBsAg 
received in the department of internal medicine and gastroenterology from 2013 
to 2017. All patients with HBsAg for more than six months documented, re-
gardless of age, and with a certain number of follow-up tests among HBe status, 
anti-HBe antibodies, hepatitis B viral load (HBV-DNA) and transaminases (ALT 
and AST) were included in this study. The variables considered were epidemio-
logical data (age and sex), biological data (HBsAg, HBeAg, anti-HBeAb, 
HBV-DNA), liver cytolysis activities (ALT, AST, Gamma GT). Data were ana-
lyzed using SPSS 18.0 software. Quantitative variables are presented as mean or 
median values with their dispersion indices. Results are presented in tables 
(Tables 1-3). The chi2 test was used to investigate possible associations between 
HBeAg and patient characteristics including epidemiological (age, sex) and bio-
logical (HBV-DNA, ALT, AST, Gamma GT) data. A cut off value of p ≤ 0.05 was 
statistically considered significant. 

3. Results 

During the study period, 401/11,988 cases consulted were HBsAg positive,  
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Table 1. Epidemiological profiles of chronic HBsAg carriers. 

Paramètres  

Frequency of AgHbs (+) 3.34% 

Sex-ratio (M:F) 3.26 

Median (year) 35 ± 11 years 

Age range (year)  

 Number Perrcentage 

0 - 14 17 4.2 

15 - 18 13 3.2 

19 - 34 162 40.4 

35 - 49 171 42.6 

50 and over 38 9.5 

 
Table 2. Biological profiles of HBsAg carriers. 

Parameters Number Percentage (%) 

AgHbe (+) 51 12.8 

AgHbe (−) 350 87.2 

HBV-DNA ≤ 2000 UI/L 282 70.4 

HBV-DNA > 2000 UI/L 119 29.6 

ALT level ≤ 40 UI/mL 269 67.0 

ALT level >40 UI/mL 132 33.0 

AST level ≤ 40 UI/L 316 78.9 

AST level > 40 UI/L 85 21.1 

Gamma GT level ≤ 40 UI/L 301 75.0 

Gamma GT level > 40 UI/L 100 25.0 

 
Table 3. Epidemiological and virological profiles of HBsAg carriers by HBeAg status. 

Biological parameters AgHbe (+) AgHbe (−) p 

Mean age (years) 30 35 0.0001 

Sex-ratio (M:F) 4.66 3.11 ns 

ALT level (UI/L) 49 45 ns 

AST level (UI/L) 43 42 ns 

Gamma GT level (UI/L) 41 42 ns 

HBV-DNA (UI/mL) 30,479,017 1,959,739 0.043 

 
representing a frequency of HBV infection of 3.34%. The mean age of chronic 
HBsAg positive patients was 35 ± 11 years with a sex ratio of 3.26. The age group 
19 - 49 years represented 83% of the study population. 
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Biologically, 87.2% of the patients had an AgHbe (−) profile and 12.8% AgHbe 
(+). Analysis of the HBV DNA profile showed that the mean level was 5,262,493 
IU/mL (extremes ranging from 0 to 1,700,000,000). From all patients who were 
able to perform the B viral load, 70.4% had HBV-DNA values below 2000 IU/mL 
and those with HBV-DNA values above 2000 IU/mL represented 29.6%. The 
threshold of 2000 IU/mL is the one at which an antiviral therapeutic decision 
can be taken or not independently of the other variables according to the WHO 
recommendations. Regarding liver cytolysis, 67% of patients had normal ALT 
levels and 33% had abnormal ALT (>40 IU/mL); ASAT was normal in 78.9% of 
patients, 21.1% had an abnormality; GGT was normal in 75% of patients and 
25% had Gamma GT levels above normal. In chronic carriers with positive and 
negative HBeAg, male sex predominated with a sex-ratio of 4.6 and 3.08 respec-
tively in favor of male sex but there was no relationship between HBeAg and sex 
(Chi2 = 1.156, p = 0.282). The mean age for HBeAg-negative patients was 35 
years and for HBeAg-positive patients it was 30 years with a significant differ-
ence (p = 0.000). There was therefore a relationship between HBeAg status and 
age. The HBV-DNA level in HBeAg-positive patients was higher than in 
HBeAg-negative patients with a significant difference (p = 0.043). In our series, 
there was no relationship between biochemical variables and HBeAg (p up to 
0.05). 

4. Discussion 

This is a first study in Chad which made it possible to know the profile of the 
patients carrying the HBV in Chad. But as any retrospective study it has limits 
because it is based on the exploitation of patient files. 

The knowledge of the HBeAg status and the viral load of the chronic HBV 
carrier patient is an essential step for the treatment. Also, the knowledge of the 
proportion of chronic HBV carriers in a given cohort will allow a good pro-
gramming for the management in a country with limited resources like Chad. It 
is for this last reason that some patients were not able to perform HBV DNA 
testing, limiting themselves to the HBeAg test, which is also considered a marker 
of viral replication. In this study the rate of chronic HBsAg carriers in outpatient 
clinics during the study period was 3.34%. This result is lower than those of sev-
eral authors according to whom the prevalence of HBV infection in countries 
with high endemicity is higher than 8% [7]. Because this is a cohort study and 
not a study of the entire population. The average age of our patients was 35 years 
± 11. Amidu et al. in Ghana found an age of 37.93 ± 0.93 years [8]. On the other 
hand Diallo et al. in Senegal found a mean age of 33 years [9]. 

In France, the Institut de Veille Sanitaire (InVS) and the Caisse Nationale 
d’Assurance Maladie et des Travailleurs Salariés in their 2003-2004 prevalence 
survey also found a predominance of adult and young patients [10]. 

Regarding gender, the number of male patients was much higher than female 
patients with a sex ratio of 3.2. This same observation was made by Agbenu et al. 
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in Togo [11]. Diallo et al. in Senegal found a sex ratio of 2.2 [9]. 
In the West, data from the Institut de Veille Sanitaire (InVS) and the Caisse 

Nationale d’Assurance Maladie et des Travailleurs Salariés in France in their 
2003-2004 survey found a high number of male patients among HBV carriers 
with a sex ratio of 4.88 [10]. Ankouane et al. in Cameroon also found a sex ratio 
of 2.93 in favor of men [12]. This confirms the data of Zarski et al. who found a 
predominance of infection in males [13]. We have not found a clear scientific 
explanation for this predominance of infection in males, but it seems that plas-
ma clearance of HBsAg is slower in men than in women. 

The analysis of the HBeAg profile showed that 87.2% of the patients included 
in our study had a negative HBeAg status and only 12.8% were HBeAg carriers. 
This result is in agreement with those of several studies including that of Zarski 
et al. who obtained a predominance of chronic HBeAg negative carriers 
(72.25%) [13]. In the same region of Central Africa like Cameroon, Ankouane et 
al. reported that 92.9% of the patients were HBeAg negative against 7.1% of 
chronic carriers with HBeAg positive. On the other hand in Greece, Raptopou-
lou et al. found that chronic hepatitis B with HBeAg negative was the most pre-
dominant form with 92.1% of cases [14]. A prevalence of 80% - 90% has been 
reported in Italy as well as in Asia [15] [16]. 

HBeAg-negative viral hepatitis B is therefore the most predominant form in 
Chad. Our data showed that the mean age for HBeAg negative patients was sig-
nificantly higher than for HBeAg positive patients. The HBeAg-negative patients 
were therefore older than the HBeAg-positive ones. Zarski et al. performed a 
study on the characteristics of HBeAg according to age and region of origin and 
found that in patients coming from Africa, the mean age was 36.7 ± 11.1 for 
HBeAg-negative versus 30.5 ± 12.1 for HBeAg-positive. In patients coming from 
Asia, the mean age was 44.5 ± 13.9 for HBeAg-negative versus 35.3 ± 12.8 for 
HBeAg-positive; on the other hand, in France the mean age was 50.1 ± 14 for 
HBeAg-negative versus 46.3 ± 15.5 for HBeAg-positive [13]. 

This result could be explained by the fact that in most cases and especially in 
sub-Saharan Africa, infection occurs in early childhood, the immune system not 
being competent, the infection follows a phase of immune tolerance with viral 
replication. The HBeAg, which is a marker of replication, is then secreted in the 
blood of the carrier and persists for a more or less long period of time, hence its 
positivity in young people. With time, the immune system reacts with hepato-
cellular destruction and induction of mutation of the B virus which becomes 
HBeAg (−). Thus the virus with AgHbe called wild type virus mutates to become 
a virus with negative AgHbe called pre-C mutant virus. 

Analyzing the data from this study, we found that in HBV with HBeAg (+) as 
well as HBeAg (−), the male sex predominated with 75.70% of patients male pa-
tients in HBeAg-negative and 82.35% of male patients in HBeAg-positive hepa-
titis. In China, Scoot et al. observed a predominance of male subjects in both 
groups (HBeAg positive and negative) [16]. The same observation was made by 
Fattovich et al. in Italy. The male sex was the most affected in all cases [17]. 
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On the results obtained, we also found that the mean HBV-DNA level for 
HBeAg-positive patients was significantly higher than the mean HBV-DNA level 
for HBeAg-negative patients with a statistically significant difference confirming 
that HBeAg+ is an indirect marker of high HBV replication, so there was a rela-
tionship between the presence of HBeAg and HBV-DNA. In the paper of Scoot 
et al., they also described a superiority of HBV-DNA level in HBeAg positive pa-
tients compared to HBeAg negative patients. This confirmed the result of Chan 
et al. that HBV-DNA levels were higher in HBeAg positive patients [18]. This 
result is logically explained by the fact that HBeAg is a marker of viral replica-
tion secreted, and its positivity indicates definite replication, hence an increase 
in HBV-DNA levels in most HBeAg positive patients. On the other hand, a neg-
ative HBeAg test alone does not mean that there is no viral replication, hence the 
importance of performing a viral load test. 

Finally, this study allowed us to observe that in HBeAg-negative patients, the 
average ALT level was lower than that of HBeAg-positive patients (45 IU/L ver-
sus 49 IU/L) but without a significant difference (p = 0.093); therefore, there is 
no relation between ALT and HBeAg. 

5. Conclusion 

Chronic hepatitis B with negative HBeAg is the most predominant form in our 
context. In chronic hepatitis B with positive HBeAg, viral replication is certain, 
but the negativity of HBeAg does not exclude viral replication, hence the interest 
in carrying out the viral load and complementary virological and biochemical 
tests. 
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Abstract 
Background: It is uncertain that whether smoking is a risk factor of colorec-
tal advanced adenomas compared to nonadvanced adenomas, so we pe-
formed the case-control study to explore this issue. Material and Methods: 
The cases were defined as patients with advanced adenomas and the controls 
were patients with nonadvanced adenomas. Clinical data were extracted from 
the hospital information system. Missing data were imputed with the multiple 
imputation of chained equations method, and the effect of smoking on the 
risk of advanced adenomas was calculated by binary logistic regression mod-
els to obtain odds ratios (ORs) and 95% confidence interval. Results: Current 
smoking rate in patients with advanced adenomas was significantly higher 
than that in patients with nonadvanced adenomas (31.6% VS 23.1%), the OR 
of advanced adenoma for current smoking compared with nonsmoking was 
1.54 (1.09, 2.18), P = 0.013, and the weighted ORs ranged from 1.50 (1.01, 
2.23) to 1.58 (1.09, 2.30), and the results of sensitivity analyses were still con-
sistent. Conclusion: In adults with Han ethnicity in South China, current 
smoking is a risk factor of colorectal advanced adenomas compared to non-
advanced adenomas. 
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1. Introduction 

Smoking, as one of the most common unhealthy lifestyles, has been shown to 
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not only increase the risk of colorectal cancer and other malignant tumors [1] 
[2] [3], but also increase the risk of colorectal precancerous lesions, adenomat-
ous polyps and serrated polyps [4] [5] [6]. It is well known that the traditional 
adenoma-carcinoma pathway leads to 70% - 90% of colorectal cancers [7]. And 
adenomas could be classified into nonadvanced adenomas (tubular adenomas ≤ 
9 mm in size, without high-grade dysplasia) and advanced adenomas (adenomas 
with high-grade dysplasia, ≥10 mm in size, or villous histology), nonadvanced 
adenomas are low-risk polyps, and their risk of colorectal cancer has no signifi-
cant difference compared with those without adenomas, while advanced adeno-
mas are relatively high-risk, the risk of colorectal cancer could increase by about 
3 times compared with those without adenomas [8]. 

However, it is uncertain that whether smoking is a risk factor of colorectal 
advanced adenomas compared to nonadvanced adenomas. We systematically 
searched Pubmed with “colorectal adenomas”, “colorectal polyps” and “smok-
ing” as keywords or titles, only found few studies with small sample sizes com-
paring smoking rates in patients with advanced adenomas and those with non-
advanced adenomas, and there was no significant difference [9]. 

Therefore, to further investigate this issue, we retrospectively analyzed pa-
tients with colorectal adenomas who were hospitalized in the Sixth Affiliated 
Hospital, Sun Yat-sen University in 2021. 

2. Material and Methods 
2.1. Study Design and Population 

This retrospective case-control study was performed at the Sixth Affiliated Hos-
pital, Sun Yat-sen University in 2022. And it was approved by the Ethics Com-
mittee of the Sixth Affiliated Hospital, Sun Yat-sen University. The ethical 
committee’s reference number is 2022ZSLYEC-299. 

All Han ethnicity adult patients with colorectal adenomas who were admitted 
to the Sixth Affiliated Hospital in 2021 were included in this study. Patients with 
a history of colorectal polyposis resection, serrated polyps, malignant or border-
line tumors, inflammatory bowel disease, familial polyposis, Lynch syndrome, PJ 
syndrome, MUTYN-related polyposis, juvenile polyposis syndrome, Cowden 
syndrome, Li-Fraumeni syndrome, serrated polyposis syndrome, decompen-
sated cirrhosis, or end-stage renal disease were excluded. 

Cases were defined as patients with advanced adenomas and controls were de-
fined as those with nonadvanced adenomas. Advanced adenomas were defined 
as adenomas with high-grade dysplasia, ≥10 mm in size, or villous histology. 
Nonadvanced adenomas were defined as tubular adenomas ≤ 9 mm, without 
high-grade dysplasia. 

The sample size of this study was calculated by PASS 11.0 software, the smoking 
rate in the control group was estimated to be 0.2, the estimated odds ratio (OR) of 
clinical observations was 2.0, α was 0.05, β was 0.1, and the case-control sample 
size ratio was 1:1, the minimum required sample size was calculated to be 460. 
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2.2. Data Sources 

The clinical data were obtained from the hospital information system, including: 
gender, age, education level, polyp size, histology, family history of colorectal 
cancer, height, weight, smoking, history of diabetes, plasma glucose, glycosylated 
hemoglobin, creatinine, urine protein, urine glucose, serum uric acid, lipids, liv-
er function, alcohol consumption, hypertension, hyperlipidemia, hyperuricemia, 
chronic kidney disease, liver disease, atherosclerotic cardiovascular disease, etc. 

2.3. Definitions and Assessments of Exposures 

Current smoking was defined as current smoking for ≥1 year or smoking for ≥1 
year and quitting for <6 months. Past smoking was defined as smoking for ≥1 
year and quitting for ≥6 months. Nonsmoking was defined as never smoking or 
smoking for <6 months. 

Glucose metabolism status was classified according to diabetes classification 
criterion of the American Diabetes Association [10]. 

Chronic kidney disease was defined as decreased kidney function shown by glo-
merular filtration rate (GFR) of less than 60 mL·min−1·1.73 m−2, or markers of kidney 
damage, or both, of at least 3 months duration, regardless of the underlying cause. 

Definition of atherosclerotic heart disease: including acute coronary syn-
dromes, myocardial infarction, stable angina, coronary/other arterial revascula-
rization, stroke, transient ischemic attack, and peripheral arterial disease of 
atherosclerotic origin. 

2.4. Statistical Analyses 

Missing data in the study such as educational level (2.5%), weight (0.2%) and 
chronic kidney disease (1.3%), were imputed by with the multiple imputation of 
chained equations method using the baseline characteristics, outputting 5 impu-
tation datasets for follow-up analyses [11]. 

ORs with 95% confidence intervals (CIs) for associations between smoking 
and advanced adenomas were obtained using binomial logistic regression 
models. Sex, age, body mass index (BMI), family history and other confound-
ers that could change the odds ratios >10% were included in logistic regression 
models, while intermediary factors such as atherosclerotic cardiovascular disease 
(ASCVD) were pre-excluded. 

In addition, we modified the inclusion criteria to include patients admitted to 
hospital with the complaint of colorectal polyps or mass, and performed sensi-
tivity analyses to assess the robustness of the main results. 

All statistical tests were 2-sided, and p < 0.05 was considered statistically sig-
nificant. Statistical analyses were conducted using SPSS Statistics software for 
mac version 26.0 (IBM, Armonk, NY, USA). 

3. Results 

Table 1 shows that 666 patients including 316 cases and 350 controls were included  
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Table 1. Baseline characteristics of patients with colorectal adenomas. 

Characteristics Cases (n = 316) Controls (n = 350) P value 

Male 234 (74.1) 249 (71.1) 0.401 

Age, mean (SD), y 58.29 (10.92) 57.28 (11.71) 0.251 

Educational level   0.531 

Illiteracy 10 (3.2) 11 (3.1)  

Primary school 55 (17.4) 56 (16.0)  

Secondary school 158 (50.0) 173 (49.4)  

University and above 85 (26.9) 101 (28.9)  

Unknown 8 (2.5) 9 (2.6)  

Family history 9 (2.8) 5 (1.4) 0.202 

BMI (Kg/m2)   0.259 

<18.5 16 (5.1) 17 (4.9)  

18.5 - 23.9 154 (48.7) 154 (44.0)  

24.0 - 27.9 112 (35.4) 141 (40.3)  

28.0 - 31.9 30(9.5) 33 (9.4)  

>32 3 (0.9) 5 (1.4)  

Unknown 1 (0.3) 0 (0)  

Glucose metabolism status   0.033 

Normal 216 (68.4) 209 (59.7)  

Prediabetes 68 (21.5) 85 (24.3)  

Diabetes 32 (10.1) 56 (16.0)  

Alcoholism   0.041 

No 281 (88.9) 329(94.0)  

Past 2 (0.6) 1 (0.3)  

Current 33 (10.4) 20 (5.7)  

Dyslipidemia 183 (57.9) 184 (52.6) 0.167 

Hypertension 68 (21.5) 98 (28.0) 0.054 

Hyperuricemia 55 (17.4) 58 (16.6) 0.775 

CKD 20 (6.3) 22 (6.3) 0.970 

Unknown 5 (1.6) 4 (1.1)  

ASCVD 22 (7.0) 22 (6.3) 0.726 

Abbreviations: SD, standard deviation; BMI, body mass index; CKD, chronic kidney dis-
ease; ASCVD, arteriosclerotic cardiovascular disease. 

 
in this study. Colorectal adenomas were more common in men (72.5%), and pa-
tients with an average age of 58 years old, half of the patients were overweight or 
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obese (48.6%), and current drinking rate of patients with advanced adenomas 
was higher than that of patients with nonadvanced adenomas (10.4% VS 5.7%), 
while the prevalence of diabetes and hypertension was lower in patients with 
advanced adenomas than that in patients with nonadvanced adenomas (10.1% 
VS 16.0% and 21.5% VS 28.0%). 

Table 2 shows that current smoking rate in patients with advanced adeno-
mas was significantly higher than that in patients with nonadvanced adenomas 
(31.6% VS 23.1%), the OR of advanced adenoma for current smoking com-
pared with nonsmoking was 1.54 (1.09, 2.18), P = 0.013. After adjusting for 
some confounders, the weighted ORs ranged from 1.50 (1.01, 2.23) to 1.58 
(1.09, 2.30). 

Table 3 and Table 4 show that sensitivity analyses in patients admitted to 
hospital with the complaint of colorectal polyps or mass, current smoking rate in 
patients with advanced adenomas was still significantly higher than that in pa-
tients with nonadvanced adenomas (28.7% VS 18.0%), the OR of advanced ade-
noma was 1.80 (1.13, 2.87), P = 0.013, the weighted OR was 1.78 (1.06, 2.99), P = 
0.030, similar to the results in Table 2. 

 
Table 2. Association between smoking and advanced adenomas. 

Smoking 
Cases  

(n = 316) 
Controls  
(n = 350) 

OR (95% CI) 
P value 

Weighted OR  
(95% CI) 

P valuea 

Weighted OR  
(95% CI) 

P valueb 

No 212 (67.1) 265 (75.7) Reference Reference Reference 

Past 4 (1.3) 4 (1.1) 
1.25 (0.31, 5.06) 

0.754 
1.29 (0.31, 5.36) 

0.726 
1.67 (0.38,7.38) 

0.496 

Current 100 (31.6) 81 (23.1) 
1.54 (1.09, 2.18) 

0.013 
1.58 (1.09, 2.30) 

0.016 
1.50 (1.01, 2.23) 

0.047 

Abbreviations: OR, odds ratio; CI, confidence interval. aadjusted for sex, age, BMI and 
family history. badjusted for sex, age, BMI, family history, alcoholism and glucose meta-
bolism status. 

 
Table 3. Baseline characteristics of patients with colorectal adenomas in sensitivity analysis. 

Characteristics Cases (n = 258) Controls (n = 183) P value 

Male 185 (71.7) 131 (71.6) 0.978 

Age, mean (SD), y 57.72 (10.73) 56.88 (10.31) 0.412 

Educational level   0.125 

Illiteracy 8 (3.1) 3 (1.6)  

Primary school 45 (17.4) 25 (13.7)  

Secondary school 128 (49.6) 90 (49.2)  

University and above 71 (27.5) 59 (32.2)  

Unknown 6 (2.3) 6 (3.3)  

Family history 9 (3.5) 3 (1.6) 0.379 
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Continued 

BMI (Kg/m2)   0.874 

<18.5 14 (5.4) 7 (3.8)  

18.5 - 23.9 121 (46.9) 87 (47.5)  

24.0 - 27.9 96 (37.2) 73 (39.9)  

28.0 - 31.9 25 (9.7) 15 (8.2)  

>32 2 (.08) 1 (0.5)  

Glucose metabolism status   0.179 

Normal 188 (72.9) 124 (67.8)  

Prediabetes 51 (19.8) 37 (20.2)  

Diabetes 19 (7.4) 22 (12.0)  

Alcoholism   0.049 

No 235 (91.1) 176(96.2)  

Past 1 (0.4) 1 (0.5)  

Current 22 (8.5) 6 (3.3)  

Dyslipidemia 149 (57.8) 87 (47.5) 0.034 

Hypertension 51 (19.8) 40 (21.9) 0.593 

Hyperuricemia 45 (17.4) 31 (16.9) 0.891 

CKD 13 (5.0) 6 (3.3) 0.366 

Unknown 5 (1.9) 3 (1.6)  

ASCVD 13 (5.0) 9 (4.9) 0.954 

Abbreviations: SD, standard deviation; BMI, body mass index; CKD, chronic kidney dis-
ease; ASCVD, arteriosclerotic cardiovascular disease. 

 
Table 4. Association between smoking and advanced adenomas in sensitivity analysis. 

Smoking 
Cases  

(n = 258) 
Controls  
(n = 183) 

OR (95% CI) 
P value 

Weighted OR (95% CI) 

P valuea 

No 183 (70.9) 147 (80.3) Reference Reference 

Past 1 (0.4) 3 (1.6) 0.27 (0.03, 2.60) 0.256 0.28 (0.02, 3.28) 0.312 

Current 74 (28.7) 33 (18.0) 1.80 (1.13, 2.87) 0.013 1.78 (1.06, 2.99) 0.030 

Abbreviations: OR, odds ratio; CI, confidence interval. aadjusted for sex, age, BMI, family 
history and alcoholism. 

4. Discussion 

Data from our study showed that current smoking rate in patients with ad-
vanced adenomas was significantly higher than that in patients with nonad-
vanced adenomas, suggesting that current smoking was associated with an in-
creased risk of advanced adenomas compared to nonadvanced adenomas. If rep-
licated in other populations, it might suggest that smoking could be an impor-
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tant risk factor of colorectal precancerous lesions. Smokers might need to adjust 
colorectal cancer screening strategies, and the indications for colorectal poly-
pectomy in smokers might also need to be appropriately relaxed. 

To our knowledge, there was no study to clarify whether smoking rates differ 
between patients with nonadvanced adenomas and those with advanced adeno-
mas. Smoking may increase the risk of colorectal adenomas and advanced ade-
nomas compared to healthy people or patients with hyperplastic polyps [4] [12]. 
However, the effect of smoking on risk of advanced adenomas compared to 
nonadvanced adenomas was unclear [9]. In this case-control study, for the first 
time, we found that current smoking may be one of the risk factors of the ad-
vanced adenomas compared to nonadvanced adenomas. 

The study has several strengths. Firstly, the patients included in the study 
came from a large gastrointestinal disease center, the patient composition might 
be closer to reality due to larger number of visits. Secondly, the study conducted 
a double survey of smoking status from admission records from doctors and 
questionnaires from nurses, which increased the accuracy of smoking prevalence 
estimates. Finally, in terms of statistical analyses, the multiple imputation was 
used to deal with missing data, and the effect of current smoking was repeatedly 
assessed through multiple logistic regression models and sensitivity analysis to 
ensure the robustness of the conclusions. 

The study has a few limitations. Firstly, as a single-center study, only the 
Han ethnicity population in South China was included, the finding is diffi-
cult to extrapolate to other regions and populations. Therefore, further stu-
dies are needed to confirm the finding in other regions and populations. Se-
condly, as a retrospective study, due to the limited content of medical 
records, data such as red meat intake and drugs use were not collected in this 
study, and further prospective studies covering more information are needed 
to strengthen the conclusions. Finally, the missing of smoking status in 
medical records might also lead to misclassification, and smoking prevalence 
might be underestimated. However, we do not have evidence to support that 
misclassification occurred differently for cases and controls. If the misclassi-
fication was nondifferential by case-control status, current smoking may ac-
tually have a more significant effect increasing risk of advanced adenomas in 
this study. 

5. Conclusion 

This study provides evidence that in adults with Han ethnicity in South China, 
current smoking was a risk factors of colorectal advanced adenomas compared 
to nonadvanced adenomas. 
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Abstract 
Background: Scant data on upper gastrointestinal cancers in Rwanda exist to 
guide potential prevention efforts. We evaluated the epidemiological, clinical 
and histopathological data among patients with gastric and esophageal tu-
mors at a tertiary Referral Hospital in Rwanda. Methodology: We performed 
a retrospective review of histologically-confirmed esophageal and gastric 
cancers in adults age ≥ 18 yrs. old presenting to a university teaching hospital 
(Centre Hospitalier Universitaire de Butare) from 2014-2019. Variables included 
age at diagnosis, sex, clinical presentation, tumor location and histopathological 
type. Results: There were 149 upper gastrointestinal cancers, of which 137 (92%) 
were gastric and 12 (8%) were esophageal. Gastric cancer patients had a mean 
age at presentation of 56.9 ± 12.3 years (range 21 - 87). Presenting symptoms 
were epigastric pain (78.8%), weight loss (53.3%), post-prandial vomiting 
(52.6%), early satiety (29.9%), epigastric mass (24.8%), hematemesis (19.7%) 
and melena (16.8%). The location was antrum 50.3%, corpus 21.8%, fundus 
8%, and cardia 8%. Tumor type was adenocarcinoma in 94.1%. Helicobacter 
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pylori infection was present in 108 (78.8%). Esophageal cancer patients had a 
mean age of 54.4 ± 9.5 years (range 35 - 72). Presenting symptoms were dys-
phagia (100%) and weight loss (83%). The most common site was lower third 
esophagus (9/12), and adenocarcinoma cancer subtype accounted for 5/12 
(41.6%) cases. Conclusion: Gastric adenocarcinoma was the most commonly 
diagnosed upper gastrointestinal cancers and was associated with a high pre-
valence of H. pylori infection. This study lays the foundation for future work 
to improve cancer outcomes in Rwanda. 
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1. Introduction 

Upper gastrointestinal (GI) malignancies remain a major global public health 
issue in both developed and developing countries [1]. Data from Globocan 2018 
indicates that gastric cancer remains prevalent worldwide with over 1,000,000 
new cases and an estimated 783,000 deaths in 2018 [2]. Adenocarcinoma of the 
gastric body is highly aggressive, representing one of the leading causes of deaths 
in the world. It is the fifth most frequently diagnosed cancer and the third lead-
ing cause of death worldwide [2] [3] but declining rapidly in the Western world. 
GISTs (gastrointestinal stromal tumors) are a rare form of gastric neoplasms and 
account for <1% of gastrointestinal tumors [4]. Esophageal cancer is the eighth 
most common cancer worldwide and the sixth most common cause of can-
cer-related death, ranking seventh in incidence (572,000 new cases) and sixth in 
overall mortality (509,000 deaths) in 2018 [2]. The majority of esophageal ma-
lignancies are squamous cell carcinoma (~70%), whereas esophageal adenocar-
cinoma counts for ~30%. Gastroesophageal reflux disease (GERD) and Barrett’s 
esophagus are risk factors for esophageal adenocarcinoma [5]. 

Data on the incidence of gastric and esophageal cancers in Africa are as yet 
limited. Mali has the highest known incidence of gastric cancer with 9.5 cases 
per 100,000 inhabitants [6]. Burundi (East Africa), Rwanda’s neighboring coun-
try, registered 395 cancers of all types over a one-year period. Gastric cancer 
comprised 14% of all cancers and 38.5% of all gastrointestinal cancers [7]. Stu-
dies of East African cancer registries and cancer genomics showed that gastric 
cancer ranks in the top ten malignancies in Rwanda’s other neighboring coun-
tries of Uganda and Kenya [8]. The highest incidence of esophageal squamous 
cell carcinoma (SCC) in Sub-Saharan Africa is found in the southern and eastern 
regions [9]. Malawi exhibits the highest incidence rate globally, in both men and 
women. Esophageal SCC was reported in 2018 to be the leading cause of mortal-
ity in Kenyan men [2]. Kenya has one of the highest incidence rates of esopha-
geal cancer in the continent with a rate of 17.6 per 100,000 [10]. 

Little is known about gastric and esophageal cancer in Rwanda [11]. In this 
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retrospective study, we aimed to assess the epidemiological, clinical and patho-
logical features of gastric and esophageal malignancies among patients present-
ing to a tertiary referral center in Rwanda. 

2. Methodology 

Study design: This was a retrospective study of all patients presenting for 
consultation for potential upper GI cancer between June 2014 and June 2019, 
and for whom adequate information was available from the endoscopy unit, 
medical records, and pathology laboratory. 

Study Setting: The study was conducted at Centre Hospitalier Universitaire de 
Butare (CHUB), a tertiary level hospital serving the Southern Province of Rwanda. 
This hospital has 400 beds and sees 120,000 patients annually with a catchment 
area of 140 km in Western and 120 km in Southern Province of Rwanda. 

This is the main referral hospital which serves the Southern Province’s popu-
lation and others from some Districts of Western Province. The total population 
to be served by CHUB is more than 3,772,230 peoples according to the National 
Institute of Statistics of Rwanda (2012). The Gastrointestinal Endoscopy Unit 
performs 1600 - 1800 endoscopies annually. 

Study Participants: Patients age 18 and older (consulting as in- and outpa-
tient) during the study period with a final pathologic diagnosis of primary gas-
tric or esophageal malignancy. 

Data collection: Using the hospital electronic medical record database, we col-
lected demographic (age of presentation, sex and district of origin), and clinical 
data (signs and symptoms and their duration), risk factors (Helicobacter pylori (H. 
pylori) infection with modified rapid urease test on biopsy specimens, chronic ga-
stritis, gastric ulcer, smoking and alcohol and family history of gastric or esopha-
geal cancer) and histological type of upper gastrointestinal cancer. A standardized 
data abstraction form was used to ensure consistency of data collection. 

Inclusion Criteria: Age 18 or older, pathological diagnosis of primary cancers 
of the esophagus or the stomach. 

Exclusion criteria: Lack of tissue diagnosis; patients with oral or pharyngeal 
cancers, small bowel or ampullary tumors or metastatic disease to the esophagus 
and/or stomach. 

Data Analysis: Descriptive statistics were performed to evaluate frequency, 
percentages and means. All analyses were conducted using SPSS 16.0 software. 

Human Subjects Protection: This study was approved by the Institutional 
Review Board and Ethical Committee of Butare University Teaching Hospital on 
10/6/2019. 

3. Results 

Between 2014-2019, there were 149 cases of histologically confirmed upper GI 
cancers. Most patients were >50 years old (77%), with only a minority < 50 years 
old (23%). The peak incidence (36%) was between 51 and 60 years of age. H. py-
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lori infection was present in 114 (76.5%) patients. 
Gastric cancer 
Of the 149 upper GI cancer, 137 (92%) were gastric tumors. The mean age was 

56.9 ± 12.3 years (range 21 to 87 years). The 108 of 137 patients (78.8%) had H. 
pylori infection (Table 1) with an even distribution by sex (male: female ratio 
was 1.2:1). The most common symptoms were epigastric pain (78.8%), weight 
loss (53.3%), postprandial vomiting (52.6%), early satiety (29.9%), epigastric 
mass (24.8.8%) and hematemesis (19.7%) (Figure 1). The mean time from the  

 
Table 1. Characteristics of the 149 patients found to have upper gastrointestinal cancers 
at a tertiary hospital in Rwanda. 

 
Gastric cancer  

(n = 137) 
Esophageal cancer  

(n = 12) 
Total (N = 149) 

(%) 

Sex distribution   

Male 74 (54.0%) 9 (75.0%) 83 (53.0%) 

Female 63 (45.9%) 3 (25.0%) 66 (47.0%) 

Province of Origin    

West 22 (16%) 2 (16.0%) 24 (16.1%) 

South 113 (82.5%) 9 (75.0%) 122 (81.8%) 

Northern 0 (0%) 0 (0%) 0.0% 

East 2 (1.4%) 1 (8.0%) 3 (2.0%) 

Helicobacter Pylori status    

Positive 108 (78.8%) 6 (50.0%) 114 (76.5%) 

Negative 16 (11.6%) 3 (25.0%) 19 (12.7%) 

Not known 13 (9.4%) 3 (25.0%) 16 (10.7%) 

 

 
Figure 1. Presenting signs and symptoms among the 137 patients with gastric cancer. 
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onset of symptoms to diagnosis was 4 months. 
Tumors localized to the gastric antrum (50.3%), corpus (21.8%), fundus (8%) 

and cardia (8%) (Figure 2(a)). Adenocarcinoma was the predominant histology 
(94.1%); gastrointestinal stromal tumors (GISTs) and mucosa-associated lym-
phoid tissue (MALT) lymphoma accounted for 1.4% and 1.4% of cases, respec-
tively (Table 2). Intestinal, diffuse and mixed subtypes were 60.4%, 24.0% and 
6.9% respectively based on Lauren classification that provides 2 major histological  

 

 
Figure 2. (a) Anatomic location of gastric cancers (N = 137); (b) Anatomic location of 
esophageal cancers (N = 12). 

 
Table 2. Histological subtype of upper gastrointestinal cancer among the 149 patients 
found to have upper gastrointestinal cancers at a tertiary hospital in Rwanda (CHUB). 

Gastric (n = 137) No. of patient Percentage (%) 

Adenocarcinoma 129 94.1 

MALT lymphoma 2 1.4 

Squamous Cell Carcinoma 1 0.7 

GIST tumor 2 1.4 

Other 4 2.9 

Esophageal (n = 12)   

Squamous Cell Carcinoma 7 58.4 

Adenocarcinoma 5 41.6 
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subtypes (intestinal and diffuse) [12]. 
Esophageal cancer 
Of the 149 upper GI cancers, 12 (8%) were esophageal cancers. The mean pa-

tient age was 54.4 ± 9.5 years with a range of 35 to 72. The male to female ratio 
was 3:1 (Table 1). Patients uniformly presented with progressive dysphagia 
(100%) and most had associated weight loss (83%). The mean time from the 
start of symptoms to diagnosis was 6 months. The distribution by anatomical 
location was 1/12 (8.3%) in the upper third, 2/12 (16.6%) in middle third and 
9/12 (75%) in distal third of esophagus (Figure 2(b)). Seven (58.4%) were SCC 
and 5 (41.6%) were adenocarcinoma (Table 2). 

4. Discussion 

The data from this retrospective study performed at an academic referral hospit-
al in Rwanda, suggest that the incidence of gastric cancer far surpassed that of 
esophageal cancer and that in most patients it was associated with active H. py-
lori infection. In this small series, there was a male predominance of esophageal 
cancer, similar to other parts of the world, including the US (78% male 22% fe-
male) [13]. 

Gastric cancer 
The rate of H. pylori infection in gastric adenocarcinoma was 78.8%, almost 

the same as the rate of 75% found by Walker et al. in the same general popula-
tion [11]. Given that H.pylori infection is a well-defined carcinogen in the de-
velopment of gastric cancer [14] [15] [16], population-level efforts to eradicate 
H. pylori may be one step to addressing gastric cancer in Rwanda. Liou et al. 
showed that the eradication of H. Pylori infection would be effective approach 
for gastric cancer prevention [17] and similarly Lee et al. showed that mass era-
dication of H. Pylori infection has the benefit of gastric cancer prevention and 
reduced incidence of other gastric diseases [18]. However, Sonnenberg showed 
that the costs-benefits, including the potential impact on the development of an-
tibiotic resistance and many other factors, may hinder the feasibility and desira-
bility of such an approach [19]. In addition, other factors, including smoking of 
tobacco, are known to play a role in gastric cancer [20]. 

In our study, there was inadequate documentation on other risk factors limit-
ing our ability to report on these. The potential role of dietary risk factors (e.g., 
nitrosamines) and obesity as potential major confounders for various malignan-
cies should be incorporated in future studies. 

The sex distribution of gastric cancer in other regions of Africa is slightly dif-
ferent from ours. Ankouane et al. showed a male predominance of 3:1 in Yaounde, 
Cameroon [14] and Fehim et al. showed a male predominance of 1.36:1 in Alge-
ria [3]. The lag time from the onset of symptoms to diagnosis was reported in 
other sub-Saharan countries and low income setting [6] [21] [22] [23] similarly 
to what we found. The frequency of symptoms is supported by other studies in 
Africa [3] [7]. Kadende et al. found that the most common presentations of gas-
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tric cancer were epigastric pain (77.5%), post-prandial vomiting (42.5%), loss of 
weight (42.5%) and epigastric mass (22%), almost identical to ours [7]. In our 
study, the most common site of gastric cancer was antrum (50.3%), similar to 
other reports [3] [7] [24] and in contrast to Western studies, where there is a 
higher incidence of gastro-esophageal junction tumors [25]. GERD (Gastroeso-
phageal reflux Disease) is a risk factor for both esophageal adenocarcinoma and 
gastric cardia adenocarcinoma [5] [20], however we were not able to assess for 
GERD within this retrospective study. 

With regard to histological type, we found that adenocarcinoma was the 
commonest type of gastric cancer (94.1%). This result is similar to the one that 
Ndamba E. et al. found in Cameroon [6], Fehim et al. found in Algeria [3] and to 
the one that Das et al. found in Bangladesh [26]. GIST was a rare type of gastric 
cancer in our cohort (1.4%), similar to the low frequency shown by Smith et al. 
in Morocco, where they found only 3% of 725 cases of gastric tumors [27]. In 
addition, Patel et al. showed in their review in the USA an overall 0.70 per 
100,000 people per year (2001-2015) [28] while Fehim et al. (Algeria) found that 
7.5% of gastric cancers were GIST [3]. 

Esophageal cancer 
Esophageal cancer was less common in our study population. Chbani et al. in 

their retrospective review in Morocco showed similar results with 67 cases of 
esophageal cancer and 332 cases of gastric cancer [29]. 

The mean age was 54.4 + 9.5 years, similar to the findings of a retrospective 
studies in Kenya by Gatei et al. [30] and Tettey et al. in Ghana [31]. The male to 
female ratio was 3:1, similar to that reported by Mchembe et al. with 2.2:1 in 
Tanzania [32] and by Okello in Uganda [33]. The lag time from symptoms to 
diagnosis is similar that reported in other sub-Saharan countries with lower so-
cioeconomic status [31] [32] [34]. 

H. Pylori was positive in 50% of patients with esophageal adenocarcinoma. 
Whether the presence of H. pylori is coincidental based on high prevalence in 
Rwanda overall or somehow associated with associated adenocarcinoma is un-
known. Two studies have found H. Pylori to be a potential indirect cause of the 
development of esophageal adenocarcinoma [35] [36], though further definitive 
studies are needed. 

Dysphagia and loss of weight were common manifestations of esophageal 
cancers in our cohort, similar to findings by Mchembe et al. in Tanzania [32] 
and Gibbs [37]. A study of esophageal cancer at a tertiary care teaching college 
in India al found that dysphagia was the most common symptom (86%) [38]. 

In our study population, 9 (75%) of the 12 of esophageal tumors were loca-
lized to the distal esophagus, similar to what was found by Tettey et al. in Ghana 
[31] and Chbani et al. in Morocco [29]. However, Mchembe et al. showed dif-
ferent findings with a predominance localization in the middle third esophagus 
(58.5%) [32]. 

Squamous cell carcinoma was the predominant histological type with 58% 
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(7/12), similar to other studies from Africa by Mchembe et al. [32], Ntagirabiri et 
al. (Burundi) [39] and Kachala [40], and from Eastern Africa and Eastern Asia 
[34] [41] [42] [43]. This finding is in marked contrast to data from the USA 
where “Barrett’s type” of esophageal adenocarcinoma predominates over 
squamous cell carcinoma, 67% vs. 33% [13]. However, in our study, we could 
not determine from endoscopy reports whether adenocarcinoma of lower third 
of esophagus was believed to be secondary to gastroesophageal reflux disease 
(Barrett esophagus) or secondary to other risk factors of esophageal cancer. 

Strength and Limitations 
The strengths of our study include that it is the first clinical epidemiological 

study of upper GI cancer in Rwanda. All described diagnoses were confirmed 
by pathology. We acknowledge certain limitations. This study was retrospec-
tive so we only could obtain information only from the medical record and re-
lied on the accuracy of data capture within the medical record. Symptoms of 
esophageal reflux disease (GERD) were neither available, nor other potentially 
relevant factors such as dietary exposures, family history of cancers, or so-
cioeconomic status. We are uncertain to what extent similar patients may have 
died at home or in regional medical centers. Because of potential selection bi-
as, we are unable to use data from our study to estimate population level inci-
dence rates. 

5. Conclusion 

Gastric cancer was diagnosed more frequently than esophageal cancer. There 
was a high prevalence of H. pylori infection among gastric cancer patients. Our 
patient population was remarkable for its younger age and advanced stage of 
disease at presentation. Insufficient access to diagnostic centers represents sig-
nificant barriers to care. Etiologic factors must be addressed: Eradication of H. 
pylori infection at least in symptomatic patients should be considered. Increased 
and more accessible endoscopic care must follow. By describing the epidemiol-
ogy of upper gastrointestinal cancers, our study lays the foundation for future 
prospective studies of outcomes, predictors of treatment response and the re-
sources required to reach community healthcare goals. 
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Data Abstraction Form 
I. Demographic data 

1. Patient ID……..…..….. 
2. Age group (in years): 1) <20   2) 20 - 30  3) 30 - 40   
      4) 40 - 50   5) 50 - 60   6) 60 - 70  
      7) >70  
3. Sex : Male/Female 
4. Province and District of origin: ………… 

5. Medical insurance: Yes/No 

II. Clinical data 

1) Epigastric pain                4) Loss of weight  
2) Post prandial Vomiting (GOO)  5) Hematemesis  
3) Difficulty swallowing          6) Melena    7) Others………… 

III. Duration of symptoms 

1) < 6 months  2) > 18 months  3) 6 - 12 months  4) 12 - 18 months  

IV. Anatomical location of the tumor (Endoscopy findings) 

1. Esophageal tumor:  a) upper third  b) Middle third   
c) Lower third  

2. Gastric Cancer:  a) cardia   b) fundus  c) Corpus  
d) Antrum   e) Pyrolus  f) other…………. 

V. Histological (Biopsy) feature of the cancer 

1. Esophageal Cancer: a) SCC   b) Adenocarcoma  c) other……… 
2. Gastric cancer: a) Adenocarcinoma  b) MALT lymphoma  

c) SCC           d) GIST tumor  
e) Linitus plastic            

VI. H. pylori status  

1. Positve  2. Negative   3. Not Documented     
 
Data Collectors:  
Dr. Shikama Felicien (author) or Dr. Ndayisaba Prosper (co-author) 
 
 

END 
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Abstract 
Introduction: The therapeutic pathway affects the patient who changes care 
facilities. This change is linked to factors such as financial means, geographi-
cal accessibility of care facilities, quality of care and the socio-cultural percep-
tion of the patient. In countries with limited resources such as Guinea, the 
therapeutic itinerary remains multiple and hampered by obstacles. The objec-
tive of this study was to describe the therapeutic itinerary of patients living 
with hepatitis B and C at the Donka National Hospital. Material and me-
thods: This was a retrospective, descriptive study lasting 43 months (24 Jan-
uary 2017 - 27 August 2020); it focused on patients living with hepatitis B or 
C or viral cirrhosis. We collected sociodemographic, clinical and treatment 
history variables. The data were analysed with SPSS software version 21.0. Re-
sults: Out of 5400 patients, the proportion of viral hepatitis B or C represented 
393 patients (7.3%). The mean age of our patients was 35 ± 10 years, with ex-
tremes of 16 - 77 years. The sex ratio was 2.5. Three hundred and forty-two pa-
tients (87%) had recourse to modern medicine, mostly in private facilities 
(50.6%). One hundred and twenty-five patients (31.8%) had received previous 
treatment, half of whom (57.6%) had received inappropriate treatment. The 
delay in treatment was long in 45% of cases. The main reasons for delaying 
treatment were feeling unwell in 33.3%; not knowing to consult a specialist in 
29.9% and feeling that they were being treated with useful drugs in 24.3%. 
Conclusion: The lack of training of general practitioners on the management 
of viral hepatitis and the scarcity of awareness campaigns on viral hepatitis 
contributed to the inadequacy of the management. 
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1. Introduction 

In the management of all pathologies in developing countries such as Guinea, 
patients often follow a variable therapeutic circuit linked to various factors [1]. 
The therapeutic itinerary has an impact on the patient who changes care struc-
tures during the course of his or her treatment. This change is linked to a num-
ber of factors, including financial means, geographical accessibility of care 
structures, quality of care and the patient’s socio-cultural perception [2]. 

Unlike in developed countries where patients have universal health coverage, 
where access to care is shorter, in Africa patients access care late [3] [4]. The 
reasons for the long delay in treatment include self-medication and inadequate 
care, which often leads to complications linked to this late treatment [5] [6]. 

Viral hepatitis, particularly B and C, is a global health challenge with compli-
cations such as cirrhosis and hepatocellular carcinoma, the mortality of which is 
estimated at 15% to 25% worldwide [7]. 

Sub-Saharan Africa is known for its high endemicity with a prevalence of he-
patitis B of 8% [8]. 

In Guinea, the hospital and prison frequencies of viral hepatitis B vary from 
8% - 27.7% [9] [10]. In view of this high prevalence, a restructuring of national 
programmes by the Ministry of Health in 2018 led to the integration of a hepati-
tis control unit into the National AIDS Control Programme, hence the name 
PNLSH. However, this unit has few resources to support patients in their care 
pathway; as a result, patients use non-conventional care resources for the man-
agement of the viral hepatitis. 

Thus, the description of the patients’ itinerary could lead to the identification 
of strategies to prevent complications related to hepatitis B and C. This is why 
we conducted this study, the objective of which was to describe the care itinerary 
of patients living with viral hepatitis B or C in the Donka internal medicine de-
partment. 

2. Material and Methods 

The Internal Medicine Department of the Donka National Hospital served as the 
setting for this study. 

It was a retrospective, descriptive study lasting 43 months (from 24 January 
2017 to 27 August 2020). Data collection was exhaustive for all patients aged 
over 15 years, with B viral infection (HBsAg positive by the ElFA technique and 
persistent beyond six months) and/or C viral infection (positive anti-HCV Ac 
and HCV RNA by PCR) or viral cirrhosis and consenting to participate in the 
study. We collected socio-demographic variables (age, sex, marital status, occu-
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pation), clinical variables and the patients’ therapeutic itinerary (structures con-
sulted, previous treatments, time to treatment), by telephone call and direct in-
terview, by completing a pre-established questionnaire. These variables enabled 
us to identify the patient’s care pathway as well as the delay and the reason for 
the delay in care. The patients’ care pathway was collected according to the rea-
son for delay in care (reasons for delaying the consultation with the specialist) 
with different possible modalities: 
• Sense of not being ill; 
• Fear of treatment side effects;  
• Fear of stigmatisation; 
• Doubt about the effectiveness of the treatment; 
• refusal to consult a specialist; 
• the need to stop drinking alcohol; 
• the feeling of being treated with other useful drugs and lack of financial 

means. 
First use of care, previous treatment and treatment regimen were sought with 

these modalities: 
• Traditional or modern medicine, 
• Appropriate and inappropriate treatment. 

Data were analysed using SPSS software version 21.0. 
Continuous variables were expressed as mean and standard deviation, while 

categorical variables were expressed as percentage. 
The study was approved by the Ethics Committee of Donka National Hospital 

in accordance with the Declaration of Helsinki 

3. Results 

Out of 5400 patients received during the study period, 393 had viral hepatitis, 
including 384 cases of hepatitis B and 9 cases of hepatitis C. 

The socio-demographic characteristics are summarised in Table 1. The mean 
age of our patients was 35 ± 10 years, with extremes of 16 - 77 years. The sex ra-
tio was 2.5 with a male predominance in 282 cases. Almost two thirds of the pa-
tients were employed (79.9%) and married in 65.6%. Incidental discovery was 
the dominant circumstance (77.8%). 

Three hundred and forty-two patients (87%) had recourse to modern medi-
cine, of whom 286 patients (83.6%) had consulted a public facility and 56 pa-
tients (16.3%) had consulted a private facility. These results are illustrated in 
Figure 1. 

One hundred and twenty-five patients (31.8%) had received previous treat-
ment, of which more than half (57.6%) had received inappropriate treatment. 
The delay in treatment was: less than one month in 176 cases (44.8%), less than 
three months in 35 cases (8.9%), between 3 and 6 months in 5 cases (1.3%) and 
more than six months in 177 cases (45%); as shown in Table 2. The acquisition 
of inappropriate prior treatment was observed in 31.8% of cases. Furthermore, 
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57.6% had received Dimethyl Dimethoxy Bipheny Dicarbonate - Silymarin 
(Mepacure) and 42.4% had received interferon per os (Immunoplex N) as 
treatment for their viral hepatitis. 

 
Table 1. Sociodemographic characteristics. 

Socio-demographic characteristics Number (N = 393) Proportion % 

Sex   

Male 282 71.8 

Female 111 28.2 

Sex-ratio (H/F) = 2.5 

Age group   

15 - 25 71 18.1 

26 - 35 159 40.2 

36 - 45 107 27.2 

over 45 56 14.2 

Mean age = 35 ± 10 years; extremes 16 - 77 years 

Occupation  

Civil servant 196 49.9 

Self-employed 86 21.9 

Pupil/Student 46 11.7 

Housewife 33 8.4 

Worker 32 8.1 

Level of education   

Not in school 76 19.3 

Elementary 23 5.9 

Secondary 91 23.2 

Supérior 199 50.6 

 

 
Figure 1. Use of healthcare. 
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Table 2. Distribution of HBV/HCV patients by time to care. 

Variable Characteristic (N = 393) Proportion (%) 

<1 mouth 176 44.8 

<3 moutn 35 8.9 

3 - 6 mouth 5 1.3 

>6 mouth 177 45.0 

Total 393 100.0 

 
Table 3. Reasons for the delay in care. 

Variables 
Characteristic  

(N = 177) 
Proportion  

(%) 

Feeling of not being ill 53 29.9 

Fear of being stigmatised 2 1.1 

Fear of side effects 1 0.6 

Unaware of the need to consult a specialist 59 33. 3 

Feeling that they are being treated by useful drugs 43 24.3 

Diagnostic wandering 13 7.3 

Lack of means 6 3.4 

Total 177 100.0 

 
The main reasons for delaying treatment were the feeling of not being ill in 53 

cases (29.9%), not knowing to consult a specialist in 59 cases (33.3%) and the 
feeling of being treated with useful drugs in 43 cases (24.3%). These results are 
detailed in Table 3. 

4. Discussion 

The hypothesis of this study was to identify the pathway of patients seeking 
adequate care and the impact this may have. Thus, out of a total of 5,400 patients 
seen in the Internal Medicine Department, 393 were suffering from viral hepati-
tis B or C, i.e. a hospital frequency of 7.3%. Compared to hospital data in the li-
terature, it should be mentioned that our results are close to the 8% to 15% pre-
valence reported in the West or Central African population [9] [10] [11] [12] 
[13]. Furthermore, hepatitis C remains low with a frequency of 0.2%; contrary to 
the data in the African literature, whose prevalence varies from 1 to 11% [13]. 
This difference can be explained in our context by an underestimation linked to 
the high cost of diagnosis, particularly of hepatitis C markers (estimated at 100 
euros) and the low socio-economic level of our population (guaranteed mini-
mum wage of 55 euros). 

There was a predominance of men (71.8%) with a sex ratio (M/F) of 2.5. 
These results are in line with the data in the literature according to which men 
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are more exposed to viral hepatitis B and C [14] [15] [16] [17]. This is due to the 
difference in immune response to infection, but also to the lifestyle of men who 
are more exposed to risk factors. The average age of the patients was 35 ± 10 
years with extremes from 16 to 77 years. The socio-professional stratum most 
affected was civil servants with 49.9% and a higher level of education (50.6%). In 
fact, this category is more accessible to awareness-raising messages on viral he-
patitis and is therefore more motivated to go to a health facility in search of care. 

Although the first line of care was modern medicine and mainly in public fa-
cilities, patients were receiving inappropriate treatment that was not in line with 
the standards and procedures established in Guinea for the management of viral 
hepatitis. In addition, the patients received treatment within a longer period of 
time. These results are similar to those of Kodjo et al. [18] in Benin, who re-
ported an attendance rate of 75 cases (73.5%) in public and private health facili-
ties, and contrary to Dolorés and Enes [4], in Côte d’Ivoire, who in their study 
found that the therapeutic pathways combined alternative remedies such as fam-
ily pharmacopoeia, traditional or naturopathic practitioners, and phytotherapy, 
with a false hope of recovery. Although there is a hepatitis management unit 
created in 2018, it should be noted that it still does not have its own funding. 
This hinders the implementation of therapeutic education programmes (infor-
mation, education and communication), the availability of antiretroviral drugs 
active against hepatitis (to date only Tenofovir disoproxil fumarate is available in 
Guinea), the diagnostic package (HBV DNA, HCV RNA, non-invasive fibrosis 
markers, liver biopsy) and the lack of ongoing training for providers on the 
management of viral hepatitis. 

The long delay of the management could be related to the low standard of liv-
ing of our population and the lack of qualified human resources (the whole 
country has only 5 specialists in hepato-gastrology for more than 13.13 million 
people). 

During data collection, we were confronted with certain difficulties in reach-
ing patients by telephone. Moreover, the limitation of our study was the lack of 
precision of the specialty of the providers who managed our patients; but also 
the lack of evaluation of the cost of the management in its entirety 

5. Conclusions 

The majorities of patients are young and seek appropriate care late in life. Pri-
mary care is still dominated by modern medicine with inappropriate care being 
administered. 

The lack of training of general practitioners in the management of viral hepa-
titis and the scarcity of awareness campaigns on viral hepatitis have contributed 
to the inadequacy of management. 

Thus, the reinforcement of therapeutic education and systematic screening of 
all patients could contribute to shortening the delay and improving the man-
agement of patients. 

https://doi.org/10.4236/ojgas.2022.1210030


D. Kadiatou et al. 
 

 

DOI: 10.4236/ojgas.2022.1210030 305 Open Journal of Gastroenterology 
 

Authors’ Contributions 

• Kadiatou Diallo coordinated the study, developed the protocol, collected the 
data, participated in the data analysis, structured and wrote the article (edi-
tor). 

• Fatoumata Diaraye Barry collected the data, revised the article and provided 
critiques to improve the content. 

• Thierno Saidou Diallo developed the protocol, collected the data, participated 
in the data analysis, structured and wrote the article. 

• Djenabou Diallo participated in the development of the protocol, analysed 
the data, and participated in the structuring and writing of the article. 

• Mamadou Sarifou Diallo, Salifou Mariétou Sylla, Ousmane Sow, Leno Nestor 
Niouma participated in the elaboration of the protocol, reviewed the article 
and provided criticism to improve the content of the article. 

• Alpha Amadou Sank Diallo, Djibril Sylla and Thierno Mamadou Tounkara 
reviewed the article and provided critiques to improve the content 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this 
paper. 

References 
[1] Diakité, M., Sego Diane, C.O., Kante, A.S., Camara, T., Camara, F., Diallo, A., et al. 

(2021) Itinéraire thérapeutique des patients drépanocytaires reçus dans les services 
d’Hématologie clinique du Centre Hospitalier Universitaire de Conakry. Health 
Sciences and Disease, 22, 92-94. 

[2] Commeyras, C., Ndo, J.R., Merabet, O., Kone, H. and Rakotondrabe, F.P. (2006) 
Comportement de recours aux soins et aux médicaments au Cameroun. Cahiers 
d’études et de recherches francophones/Santé, 16, 5-12. 

[3] Vignier, N., Dray Spira, R., Lert, F., Pannetier, J., Ravalihasy, A., Gosselin, A., Lydié, 
N., et al. (2017) Accès aux soins des personnes originaires d’Afrique Subsaharienne 
vivant avec une hépatite B chronique. Santé Publique, 29, 361-370.  
https://doi.org/10.3917/spub.173.0361  

[4] Dolorès, P. and Enel, C. (2014) Représentations et vécu de l’hépatite B de patients 
subsahariens en Côte d’Ivoire et en France. Santé Publique, 26, 869-878.  
https://doi.org/10.3917/spub.146.0869  

[5] Djerise, B. (2012) Itinéraire thérapeutique de personnes vivantes avec le VIH/SIDA 
au Centre de santé associatif Fraternité médicale Guinée de Hafia. Thèse de docto-
rat. Université Gamal Abdel Nasser de Conakry, Guinée. 

[6] Nkoma, P.P. (2015) Itinéraires thérapeutiques des malades au Cameroun: Les 
déterminants du recours à l’automédication. 7ème Conférence sur la Population 
Africaine: “Dividende Démographique en Afrique: Perspectives, Opportunités et 
Défis”, Johannesburg, 30 November-4 December 2015, 91. 

[7] Organisation Mondiale de la Santé (2020) Prévention et lutte contre l’hépatite vi-
rale: Cadre pour l’action mondiale. Organisation Mondiale de la Santé, Genève, 25 
p. 

https://doi.org/10.4236/ojgas.2022.1210030
https://doi.org/10.3917/spub.173.0361
https://doi.org/10.3917/spub.146.0869


D. Kadiatou et al. 
 

 

DOI: 10.4236/ojgas.2022.1210030 306 Open Journal of Gastroenterology 
 

[8] Mc Naughton, A.L, Lourenço, J., Bester, P.A, Mokaya, J., Lumley, S.F., Obolski, U., 
Forde, D., et al. (2020) Hepatitis B Virus Seroepidemiology Data for Africa: Model-
ling Intervention Strategies Based on a Systematic Review and Meta-Analysis. PLOS 
Medicine, 17, e1003068. https://doi.org/10.1371/journal.pmed.1003068  

[9] Sylla, K., Sow, M.S., Bangoura, E., et al. (2019) Hepatitis viral B in Penitentiary En-
vironment in Guinea: States of Place in the Central House of Conakry. Revue Afri-
caine de Médecine Interne, 6, 16-20. 

[10] Kaba, D., Diallo, M.S., et al. (2020) Prévalence de l’antigène HBS chez les personnes 
infectées par le VIH à l’Hôpital de Jour Donka (Guinée). Sciences de la santé et ma-
ladies, 21, 13-16. 

[11] Assi, C., Ouattara, A., Allah-Kouadio, E., Diakite, M., Koné, S., Lohoues Kouacou, 
M.J, and Camara, B.M. (2011) Vaccination Coverage against the Hepatitis B and 
Prevalence of HBsAg: Cross-Sectional Study of 592 Persons in Abidjan. Clinics and 
Research in Hepatology and Gastroenterology, 35, 506-507.  
https://doi.org/10.1016/j.clinre.2011.02.010  

[12] Kpossou, A.R., Sehounou, J., et al. (2019) Viral Hepatitis B, and C: Epidemiological 
and Clinical Aspects at the National University Hospital Center of Cotonou. Méde-
cine d’Afrique Noire, 66, 12-13. 

[13] Stockdale, A.J., Mitambo, C., Everett, D., Geretti, A.M. and Gordon, M.A. (2018) 
Epidemiology of Hepatitis B, C and D in Malawi: Systematic Review. BMC Infec-
tious Diseases, 18, Article No. 516. https://doi.org/10.1186/s12879-018-3428-7  

[14] Katilé, D., Konaté, I., Goita, D., Kabore, M., Dicko, M., Mallé, O., et al. (2018) 
Prévalence de l’Antigène Hbs et Profil Sérologique du Virus de l’Hépatite B en con-
sultation de Médecine générale à l’Hôpital Régional de Kayes au Mali. Health 
Sciences and Diseases, 19, 16-19. 

[15] Gueye, M.N., Sarr, B., Diallo, S., Fall, M.P., Cissé, C.A.B., Diouf, G., et al. (2020) 
Evaluation de l’état des connaissances sur l’hépatite Virale B des patients en Con-
sultation d’hépato-gastroentérologie à l’Hôpital General Idrissa Pouye (Dakar, Se-
negal). IOSR Journal of Dental and Medical Sciences (IOSR-JDMS), 19, 53-57. 

[16] Camara, T., Kaba, I., Camara, M., Iv, B., Konan, M. and Toutou, T. (2021) Aspects 
cliniques et paracliniques de l’hépatite virale B chronique chez des patients vus en 
consultation au service de médecine interne du chu de Treichville. Health Sciences 
and Disease, 22, 16-19. 

[17] Bagny, A., Bouglouga, O., Djibril, M., Lawson, A., Laconi Kaaga, Y.D., Hamza Sa-
ma, A., et al. (2013) Connaissances, attitudes et pratiques du personnel soignant sur 
le risque de transmission des hépatites virales B et C en milieu hospitalier au Togo. 
Médecine et Santé Tropicales, 23, 300-303.  
https://doi.org/10.1684/mst.2013.0227  

[18] Kodjoh, N., Kpossou, A.R., Latoundji, S.B.I., Azon-Kouanou, A., Saké Alassan, K., 
et al. (2017) Therapeutic Itineraries of Patients with Chronic Hepatitis B and C in 
Benin: The Wanderings in Search of Care towards the Therapeutic Impasse. Gas-
troenterology & Hepatology: Open Access, 6, Article No. 00192.  
https://doi.org/10.15406/ghoa.2017.06.00192  

 
 

https://doi.org/10.4236/ojgas.2022.1210030
https://doi.org/10.1371/journal.pmed.1003068
https://doi.org/10.1016/j.clinre.2011.02.010
https://doi.org/10.1186/s12879-018-3428-7
https://doi.org/10.1684/mst.2013.0227
https://doi.org/10.15406/ghoa.2017.06.00192


Open Journal of Gastroenterology, 2022, 12, 307-316 
https://www.scirp.org/journal/ojgas 

ISSN Online: 2163-9469 
ISSN Print: 2163-9450 

 

DOI: 10.4236/ojgas.2022.1210031  Oct. 24, 2022 307 Open Journal of Gastroenterology 
 

 
 
 

Collision Neoplasms of the Vermiform 
Appendix 

Ana P. Melendez1, Xiaoli Chen2, Jesus Esquivel3* 

1Surgical Oncology Department, National Cancer Institute, Mexico, USA 
2Pathology Department, Beebe Healthcare, Delaware, USA 
3Surgical Oncology Department, Beebe Healthcare, Delaware, USA 

 
 
 

Abstract 
Neoplasms of the vermiform appendix represent 1% of all gastrointestinal 
tumors, with epithelial and neuroendocrine histological subtypes being the 
most frequent. When two or more neoplasms with different components ori-
ginate synchronically in the appendix with clear margin between them, it is 
called a collision tumor, with exceptional cases being reported in literature. The 
purpose is to present two new cases of collision tumors of the appendix and 
perform a review of the published literature. Two cases of an 82-year-old fe-
male and a 41-year-old male with collision tumors of the vermiform appendix 
are presented, with clinical presentation, radiological evaluation and surgical 
treatment exposed. Our results are compared with other published reports. In 
accordance with the other reported cases, both patients presented with 
low-grade appendiceal mucinous neoplasm (LAMN). Female patient with 
synchronous goblet cell carcinoma managed with a completion right colect-
omy and Hyperthermic intraperitoneal chemotherapy (HIPEC) and the other 
patient with well-differentiated neuroendocrine (NET) tumor managed with 
laparoscopic appendectomy without adjuvant treatment. Since very few cases 
have been reported, no diagnostic and therapeutic consensus and guidelines 
exist up to date. We agree that local, regional, and systemic therapies should 
be chosen according to the tumor that represents the worst prognosis. 
 

Keywords 
Cytoreductive Surgery, HIPEC, Peritoneal Tumors, Collision Neoplasms 

 

1. Introduction 

Appendiceal neoplasms are uncommon, representing less than 0.5% to 1% of all 
gastrointestinal tumors [1]. Appendix tumors include a heterogenous group of 

How to cite this paper: Melendez, A.P., 
Chen, X.L. and Esquivel, J. (2022) Colli-
sion Neoplasms of the Vermiform Ap-
pendix. Open Journal of Gastroenterology, 
12, 307-316. 
https://doi.org/10.4236/ojgas.2022.1210031 
 
Received: September 12, 2022 
Accepted: October 21, 2022 
Published: October 24, 2022 
 
Copyright © 2022 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/  

  
Open Access

https://www.scirp.org/journal/ojgas
https://doi.org/10.4236/ojgas.2022.1210031
https://www.scirp.org/
https://doi.org/10.4236/ojgas.2022.1210031
http://creativecommons.org/licenses/by/4.0/


A. P. Melendez et al. 
 

 

DOI: 10.4236/ojgas.2022.1210031 308 Open Journal of Gastroenterology 
 

epithelial and nonepithelial neoplasms with the 2 main histopathologic types 
being, 1) neuroendocrine tumors (NETs) in 0.3% - 0.9% of appendectomies, 
followed by 2) epithelial neoplasms, in 0.2% - 0.3%, according to incidence re-
ports [2] [3] [4]. Other rare neoplasms may be found, including an atypical hy-
brid tumor known as goblet cell carcinoma (formerly known as goblet cell car-
cinoids), which accounts for less than 5% of all appendiceal primary tumors [5]. 

The terms composite and collision tumors have been used interchangeably 
throughout the medical literature. Both composite and collision tumors involve 
two morphologically and immunohistochemically distinct neoplasms coexisting 
within a single organ [6] [7]. Composite tumors often arise from a common 
driver mutation that induces a divergent histology from a common neoplastic 
source and are characterized by histological cellular intermingling within the 
same tumor mass or in adjacent tumors with continued growth [7] [8] [9]. 

A collision tumor refers to the presence of two or more neoplasms of different 
histology that originate synchronously in one organ as a result of a bi-clonal 
transformation of two distinct cellular lines at the same time [10] [11] [12] [13]. 
Different hypotheses have emerged to elucidate the pathogenesis of collision 
tumors. The most accepted theory is the differentiation of two different cell 
types from a common progenitor cell. The second theory suggests that pro-
longed exposure and stimulus from carcinogens in the mucosal layer affect dif-
ferent regions of adjacent tissue and promote the coexistence of two or more 
distinct neoplasms [14] [15]. One important characteristic, is the absence of a 
transition zone, showing distinct borders between both lesions. Collision tu-
mors, which are rare but well documented, can be composed of two benign tu-
mors, a benign and a malignant tumor, or two malignant tumors [7] [8]. 

This infrequent phenomenon has been observed in almost every organ, in-
cluding the gastrointestinal system. In one of the few existing series published, 
authors found that anatomical location from most to least frequent was the sto-
mach (37.7%), the esophagus (32%), the large intestine (26%), and the small in-
testine (3.7%), respectively [14] [15] [16]. 

The first published series describing collision tumors of the vermiform ap-
pendix was in 1995 by Carr et al. [17] from the USA-AFIP (Armed Forces Insti-
tute of Pathology 1862-2011) reporting 13 patients with dual carcinoid and epi-
thelial neoplasia of the appendix, with predominance of insular subtype and 
mucinous cystadenocarcinoma. Since then, less than 14 additional cases have 
been reported in the English literature (Table 1). All cases demonstrate a similar 
histologic pattern, showing predominance for the concomitance of mucinous 
neoplasms and neuroendocrine tumors [18] [19] [20] [21] [22]. 

With so few cases reported, well defined strategies to determine the optimal 
treatment of these patients are lacking. Debate exists whether management 
should be centered on the tumor with the highest pattern of invasion or if it 
should be based on the most aggressive histology present. 

The purpose of this study is to provide an overview of collision tumors of the 
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Table 1. Summary 29 case reports in literature collision tumors of the vermiform appendix. 

Author/Year N˚ 
cases 

Sex/Age 
(years) 

Presentation Histology Treatment Follow-up (months) 

Carr et al. 
1995 [17] 

13 F (53%) 
49 (22 - 92) 

Acute 
appendicitis 
(30%) 

Mucinous 
cystadenocarcinoma 
(46.1%)/Carcinoid 
(76%) 

Not specified OS 57 months: 100% 
(Only 7 patients 
followed) 

Alsaad et al. 
2009 [18] 

1 F 
46 

Acute right iliac 
fossa pain 

Goblet cell 
carcinoma/Mucinous 
cystadenoma 

Right colectomy Not specified 

Singh et al. 
[19] 
2010 

1 M 
52 

Chronic pain in 
right lower 
quadrant, 
palpable mass 

Carcinoid/Mucinous 
adenocarcinoma 

Right colectomy + omental 
deposit excision/Adjuvant 
ChT (6 months) 

DFS 6 months: 
Peritoneal 
carcinomatosis, liver, 
omentum and rectus 
muscle metastases. 
OS: 14 months 

Dellaportas et 
al. [20] 
2014 

1 F 
57 

Mass in right 
iliac fossa 

Well-differentiated 
NET/mucinous 
cystadenoma 

Laparoscopic appendectomy 
and right oophorectomy + 
complementary right 
colectomy 

DFS 12 months 

Villa et al. [21] 
2021 
 

10 F (63.6%) 
37.8 (23 - 60) 

Acute 
appendicitis 
(63.6%) 

LAMN/ANET Appendectomy 
(90%)/Complementary right 
colectomy (63.6%)/CRS + 
HIPEC (45.5%) 

DFS 18.5 months 
(6 - 60) 
1 (9.09%) perihepatic 
and pleural 
recurrence 

Ruiz et al. [22] 
2021 

1 M 
54 

Acute right iliac 
fossa pain 

LAMN/well-different
iated ANET 

Laparoscopic appendectomy 
and partial cecectomy 

Not specified 

Melendez, 
Esquivel et al. 
2022 

2 F 
82 

Acute right iliac 
fossa pain 

Goblet cell 
adenocarcinoma/LA
MN 

Laparoscopic appendectomy/ 
Complementary right 
colectomy + CRS + 
HIPEC/Adjuvant ChT (6 
months) 

Starting surveillance 

  M 
41 

Acute right iliac 
fossa pain 

Goblet cell 
adenocarcinoma/LA
MN 

Laparoscopic appendectomy DFS 6 months 

 
vermiform appendix, discuss the hallmark of clinical, radiographic, and patho-
logical presentations of two new cases, and conduct an analysis of the published 
literature. In addition, we will present our suggestions on how to counsel these 
patients regarding treatment. 

2. Material and Methods 
2.1. Patient Nº 1 

An 82-year-old female presented with signs and symptoms of acute appendicitis. 
A CT scan of the abdomen and pelvis was compatible with acute appendicitis 
with an associated peri appendiceal collection. A laparoscopic appendectomy 
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was performed in September 2021 with intraoperative findings of mucinous ma-
terial localized in the pelvis and right flank, associated with an enlarged and 
edematous appendix. 

Pathology Description 
Grossly, the appendix measured 5.6 cm in length by 1.0 to 1.8 cm in diameter with 
attached mesoappendix. Located 0.9 cm from the proximal margin is a transmural 
defect (0.5 cm in diameter) with leaking clear mucinous material. Microscopically, 
the low-grade appendiceal mucinous neoplasm (LAMN) is seen throughout the 
luminal epithelium from the distal tip to approximately 1 cm from the proximal 
margin. The acellular mucin invades the visceral peritoneum associated with per-
foration (pT4a). Additionally, a moderately differentiated invasive adenocarcino-
ma with goblet cell morphology (small, compressed nuclei with intracytoplasmic 
mucin) was identified only microscopically (Figure 1 and Figure 2). It arises 
from the appendiceal orifice, infiltrating circumferentially and distally, mostly 
through the muscularis propria. The tumor extends to the subserosa (pT3). Sep-
arate borders between both neoplasms are observed. The LAMN tumor has only 
infiltrating acellular mucin seen, without infiltrating glandular component. 

 

 
Figure 1. (a) Circumferential infiltration of the appendiceal wall by small tubules and clusters of 
tumor cells as well as single cells with goblet cell morphology at the appendiceal orifice. H & E 40×. 
(b) The tumor cells are diffusely positive for CK20 (shown here) and CDX2 and are negative for 
CK7 by immunohistochemistry. 20×. (c) Similar infiltrating tumor cells with goblet cell morpholo-
gy are present within the cecal wall in the subsequent right hemicolectomy specimen. H & E 20×. 

 

 
Figure 2. Low-grade appendiceal mucinous neoplasm at the distal tip of the appendix. H 
& E. 
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2.2. Patient Nº 2 

A 41-year-old male presented to the emergency room complaining of anorexia, 
low grade fever and localized right lower quadrant abdominal pain. A CT scan of 
the abdomen and pelvis confirmed the clinical suspicion of acute appendicitis. A 
laparoscopic appendectomy was performed in November 2021 without incidents 
and the patient was sent home. 

Pathology Description 
Grossly, the appendix measured 7.5 cm in length by 0.7 to 1.5 cm in diameter 
with attached mesoappendix. The lumen is filled with clear mucinous material, 
which appears to extend into the surrounding mesoappendix. Microscopically, 
the dilated lumen is filled with mucin and is lined by glandular epithelium with 
low-grade atypia, consistent with low-grade appendiceal mucinous neoplasm 
(LAMN). The acellular organizing mucin is present at the serosa (pT4a). Ap-
proximately 90% of the appendix is involved by LAMN from the distal tip to the 
proximal portion. A 5 mm well-differentiated neuroendocrine tumor, WHO 
grade 1, was incidentally identified in the submucosa microscopically near the 
proximal margin but was separated from the proximal portion of the LAMN 
with a distinct border. Immunohistochemical stains were positive for pancyto-
keratin, synaptophysin and chromogranin, with a low Ki-67 proliferation index 
(<5%) (Figure 3). 

3. Ethical Statement 

This review was conducted in accordance with the amended Declaration of Hel-
sinki, and the guidelines of our local institutional review board at Beebe´s Ethics 
Committee. 

4. Results 
4.1. Subsequent Management Patient Nº 1 

Appendiceal tumors are associated with a higher chance of having colonic polyps.  
 

 
Figure 3. (a) Well-differentiated goblet cell carcinoma, present in submucosa. Uniform glands with 
clear to granular cytoplasm, round nuclei, and small nucleoli. H & E 20×. (b) The tumor cells are 
diffusely positive for neuroendocrine markers of chromogranin (shown here) and synaptophysin by 
immunohistochemistry. 20×. (c) Low-grade appendiceal mucinous neoplasm: An irregular neop-
lastic glandular structure with low-grade cytologic atypia in the subserosa and acellular organizing 
mucin at the serosa. H & E 4×. 
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As the patient had not had a recent colonoscopy, one was performed prior to her 
next treatment. The colonoscopy was negative. The patient was discussed at our 
multidisciplinary tumor board and because of her T3 high grade tumor (goblet 
cell carcinoma), the recommendation was to proceed with a right colectomy. 
Due to the presence of extra-appendiceal mucin and the fact that she was going 
to have surgery, a laparoscopy omentectomy and hyperthermic intraperitoneal 
chemotherapy (HIPEC) were also recommended. 

The histopathologic report identified residual microscopic foci of infiltrating 
goblet cell carcinoma within the cecal wall adjacent to the previous surgical site 
in the subsequent right hemicolectomy specimen. No primary cecal tumor is 
identified. The tumor was confirmed as goblet cell carcinoma of an appendiceal 
primary (WHO Classification of Tumors 2019) based on morphology and im-
munohistochemistry. Fourteen benign lymph nodes were identified (pN0). 

The patient had an excellent postoperative recovery. She was considered a 
candidate for adjuvant chemotherapy with Capecitabine for 6 months. As of 
March 2022, she is currently under surveillance, with no clinical or radiological 
evidence of recurrence. 

4.2. Subsequent Management Patient Nº 2 

The patient had a colonoscopy to rule out additional pathology. The study was 
negative for polyps. No additional surgical interventions were recommended. He 
is under surveillance and will be followed with a peritoneal metastases protocol 
MRI every 6 months for two years and then every year for three more years. 

5. Discussion 

Neoplasms of the vermiform appendix occur infrequently. Their incidence is es-
timated at 1% of the incidence of colorectal cancers. This is surprising as the en-
tire surface area of the appendiceal mucosa is far less than 1% of the surface area 
of the colon and rectum. The two most common histological types include neu-
roendocrine tumors and epithelial mucinous neoplasms [23] [24] [25]. 

A collision tumor refers to the presence of two or more separated neoplasms 
of different histology that originate synchronously in one organ as a result of a 
bi-clonal transformation of two distinct cellular lines at the same time. Different 
hypotheses have emerged to elucidate the pathogenesis of collision tumors. The 
most accepted theory is the differentiation of two different cell types from a 
common progenitor cell. And the second one, the prolonged exposure and sti-
mulus from carcinogens in the mucosal layer affecting different regions of adja-
cent tissue and promoting the coexistence of two or more distinct neoplasms. 
This latter theory could be more significant in the appendix as the appendix is a 
tubular structure with a blind end which would facilitate a prolonged exposure 
to retained intestinal carcinogens [4] [12] [13]. 

There are 25 cases of LAMN/mucinous cystadenocarcinoma with ANET/car- 
cinoid, 1 case of LAMN/mucinous cystadenocarcinoma with goblet cell carci-
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noma, and 1 case of mucinous adenocarcinoma with carcinoid out of the 27 case 
reports in the literature (Table 1). One of our two case reports confirms the 
most common histologic type of collision tumor (LAMN/mucinous cystadeno-
carcinoma with ANET/carcinoid) and the other case report of ours contributes 
to the second common one (LAMN/mucinous cystadenocarcinoma with goblet 
cell carcinoma). The histologic types of collision tumors in the vermiform ap-
pendix are consistent with the two most common histologic types of individual 
appendiceal tumors (neuroendocrine tumor and epithelial mucinous neoplasm) 
[24] [25]. No poorly differentiated neuroendocrine carcinomas (small cell and 
large cell neuroendocrine carcinomas) have been reported in the appendiceal 
collision tumors in the literature yet. Two distinct histologic epithelial tumors 
with no neuroendocrine component nor related to neuroendocrine component 
(goblet cell carcinoma) have not been reported in the appendiceal collision tu-
mors, either (for example, LAMN and medullary carcinoma). 

How to counsel a patient diagnosed with an appendiceal neoplasms remains 
an unmet need in oncology. Since very few cases have been reported, no diag-
nostic and therapeutic consensus has been achieved. There are no National 
Comprehensive Cancer Network (NCCN) guidelines [26] [27]. Treatment is 
based on existing recommendations for individual primary vermiform appendix 
tumors [18] [19] [20] [21] [28]. 

Due to the overall good prognosis of many of these patients, a prospective 
randomized clinical trial with a risk stratified cohort of patients would require 
substantial accrual and a very long follow up, making such a study not feasible. 
Therefore, a decision-analysis modeling approach based on clinical and patho-
logical variables commonly described by the healthcare providers seeing these 
patients is preferred. 

With over 20 years of experience treating appendiceal tumors, we have identi-
fied that the two most important prognostic indicators are the grade of the tu-
mor and the extent of peritoneal dissemination [29] [30] [31] [32]. As such, 
when a collision tumor of the vermiform appendix is identified, we suggest pro-
posing a treatment plan based on the tumor with the most aggressive histology. 
In those patients without peritoneal dissemination, a simple appendectomy 
would be enough for small, well-differentiated NETs with a low Ki67 percentage 
and for low grade appendiceal mucinous neoplasms (LAMN) even if they are 
T4a lesions. A completion right colectomy would be recommended for those pa-
tients whose primary tumor has a potential for lymph node involvement, like in 
larger and proximal carcinoids, high-grade adenocarcinomas, or goblet cell car-
cinomas. If there is evidence of peritoneal dissemination, then the extent of the 
peritoneal dissemination along with the grade of the tumor would determine if a 
patient should go directly to cytoreductive surgery and HIPEC like in LAMNs, 
even with extensive peritoneal implants, and well-differentiated mucinous ade-
nocarcinomas with a low peritoneal cancer index (PCI), or if a patient should 
receive first neo-adjuvant systemic therapies, like in a signet ring cell carcinoma 
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with a very high PCI. 

6. Conclusions 

The presence of a collision tumor in the vermiform appendix represents a chal-
lenge in the diagnosis and management of this pathology; however, we agree 
with other authors in guiding definitive surgical management according to the 
tumor that represents the worst prognosis in consistence with the high-risk cha-
racteristics of each neoplasm. This also applies for choosing the best adjuvant 
management with local, regional, and systemic therapies according to each indi-
vidual case. 

Most of these cases will present with none to limited peritoneal dissemination. 
For this reason, when additional surgery and/or Hyperthermic intraperitoneal 
chemotherapy (HIPEC), are indicated, minimal invasive approaches, including 
laparoscopic cytoreductive surgery and HIPEC should be considered in favor of 
open procedures. 
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