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Abstract 

Introduction: A practical staging classification that has prognostic signific-
ance in mucinous appendiceal neoplasms represents an unmet need in on-
cology. The purpose of this study is to present a second edition of the PSDSS 
in mucinous appendiceal neoplasms with or without peritoneal dissemination 
based on the AJCC/TNM 8th edition. Materials and Methods: We analyzed 
229 patients based on the AJCC/TNM 8th edition incorporating G (grade) and 
E (extent of disease). The impact of these 5 clinicopathological variables (T, 
N, M, G, E) is scored as stages 0 to IV and is reported as the Esquivel Perito-
neal Surface Disease Severity Score (E-PSDSS). Results: One hundred and 
seventy-three patients underwent cytoreductive surgery (CRS) and HIPEC. 
There were 30 (13.1%), 56 (24.4%), 48 (20.9%), 20 (8.7%) and 75 (32.7%) pa-
tients with E-PSDSS 0, I, II, III, and IV, respectively. Five-year overall survival 
was 100%, 100%, 84.46%, 52.29% and 12.92% for E-PSDSS 0, I, II, III and IV, 
respectively (p < 0.0001). On multivariate analysis, sex (p = 0.0462) and 
E-PSDSS stage [0, I, II, III, IV] (HR 0 vs IV NR, HR 1 vs IV NR, HR II vs IV 
0.072 [95% CI 0.028, 0.189], HR III vs IV 0.353 [95% CI 0.158, 0.791]; p < 
0.0001) were identified as independent predictors of survival. Conclusion: 
The E-PSDSS combines specimen examination and reporting according to 
the College of American Pathologists with the pTNM requirements from the 
AJCC staging manual. It represents an important prognostic indicator in pa-
tients with mucinous appendiceal neoplasms. 
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1. Introduction 

Our understanding of mucinous appendiceal neoplasms has grown tremendously 
over the past two decades. The American Joint Committee on Cancer (AJCC) on 
their 7th edition, classified appendiceal carcinomas separately from colorectal 
carcinomas in 2010 for the first time [1]. In addition, it incorporated the histo-
logical grade into the TNM staging, classifying mucinous carcinomas into two 
distinct groups: low grade, composed of well differentiated carcinomas, and high 
grade, composed of moderately and poorly differentiated carcinomas [1]. A few 
years later, Asare et al., published a manuscript demonstrating the strong prog-
nostic impact and the distinctly different cancer specific survival between Stage 
IV patients with moderately versus poorly differentiated mucinous adenocarci-
nomas of the appendix [2]. 

The Peritoneal Surface Disease Severity Score (PSDSS) was introduced as a 
basis of stratifying patients with colorectal cancer with peritoneal dissemination 
[3]. Analysis of 5 publications on this subject demonstrates that the PSDSS on 
multivariate analysis was an independent predictive factor associated with sur-
vival [4]. 

In 2014, our group published an evaluation of the PSDSS in patients with mu-
cinous appendiceal neoplasms, demonstrating also a very strong impact on sur-
vival based on the burden of disease as measured by the Peritoneal Cancer In-
dex (PCI) [5]. This scoring system did not become widely accepted because 
common terminology, like the one used by all pathologists world-wide is man-
datory for success. 

In 2018, the 8th edition of the AJCC/TNM staging for carcinomas of the appen-
dix, included G 1, 2 and 3 for well, moderately or poorly differentiated grades re-
spectively [6]. This new edition constitutes significant progress as we now can 
classify patients based on a TNMG (Tumor, Nodes, Metastasis and Grade). 
However, under this latest staging, a patient with a LAMN (Low grade appendi-
ceal mucinous neoplasm) with one minute mucinous deposit in the omentum 
and a patient with a signet ring cell carcinoma of the appendix with massive pe-
ritoneal dissemination are both Stage IV. Consequently, how to counsel a patient 
with a newly diagnosed appendiceal neoplasm remains an unmet need. 

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 pa-
thological variables commonly described by the healthcare providers seeing 
these patients is preferred. We have learned that the 3 most important compo-
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nents of a scoring and/or staging system include: 1) Evaluation of a patient at the 
time of diagnosis, 2) Use of accepted/reproducible nomenclature and 3) Have 
prognostic significance. 

The purpose of this study is to present a second edition of the PSDSS in mu-
cinous appendiceal neoplasms with or without peritoneal dissemination based 
on the AJCC/TNM 8th edition staging but incorporating the G (grade) and E 
(extent of disease). The impact of these 5 clinicopathological variables (T, N, M, 
G, E) is scored as stages 0 to IV and is reported as the Esquivel Peritoneal Sur-
face Disease Severity Score (E-PSDSS).  

2. Materials and Methods 
2.1. Selection of Patients 

The clinical records of all patients in a prospectively collected peritoneal surface 
malignancy database from January 2005 to January 2013 had been previously re-
viewed and reported as the 1st edition of the PSDSS [5]. This study was con-
ducted under the guidelines of our Institutional Review Board.  

For this study, we staged those 229 patients based on the 8th edition of the 
AJCC/TNM following the protocol for the examination of specimens from pa-
tients with carcinoma of the appendix as recently published by the College of 
American Pathologists [7]. We then analysed their survival outcome based on 
this staging (Figure 1). 

We then created the second edition of the PSDSS, the E-PSDSS, incorporating 
the TNM and histologic grade nomenclature as described on the 8th edition of 
the AJCC staging manual but also adding an E category to quantify the extent of  
 

 

Figure 1. Survival of 229 patients based on the 8th edition AJCC/TNM staging. 
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peritoneal dissemination (TNMGE). Tumor burden was assessed by the Perito-
neal Cancer Index (PCI); the PCI could be the one at the time of surgery or by 
CT scan in those patients without surgery and was reported as follows: E0, no 
peritoneal dissemination identified by imaging studies and/or during surgery; 
E1, low volume, PCI of 10 or less; E2, moderate volume, PCI more than 10 but 
less than 20; and E3, high volume, PCI greater than 20 (Table 1). 

Overall survival was analyzed according to five tiers of estimated disease se-
verity based on the above parameters and a comparison was made between pa-
tients that had CRS and HIPEC and those who did not as previously reported.  
 
Table 1. E-PSDSS (Esquivel Peritoneal Surface Disease Severity Score). 

E-PSDSS T N M G E 

0 
Any 0 0 1 0 

T1 - 3 0 0 2, 3 0 

I A T4a, b 0 0 2, 3 0 

I B Any 0 1a, b 1 1 - 2 

II A 
Any 1 0 Any 0 

Any Any 1a, b 2 1 

II B 
Any 2 0 Any 0 

Any Any 1a, b 1 3 

III A Any Any 1a, b 2 2 

III B Any Any 1a, b 3 1 

IV A Any Any 1a, b 2 3 

IV B Any Any 1a, b 3 2 - 3 

IV C Any Any 1c Any Any 

Primary tumor (pT): Tx: primary tumor cannot be assessed; T0: No evidence of primary 
tumor; Tis: carcinoma in situ; Tis (LAMN): low grade appendiceal mucinous neoplasm 
confined by the muscularis propria; acellular mucin or mucinous epithelium may invade 
into the muscularis propria; T1: tumor invades the submucosa; T2: tumor invades the 
muscularis propria; T3: tumor invades through the muscularis propria into the subserosa 
or mesoappendix; T4: tumor invades the visceral peritoneum, including the acellular mu-
cin or mucinous epithelium involving the serosa of the appendix or the serosa of the me-
soappendix or directly invades adjacent organs or structures; T4a: tumor invades through 
the visceral peritoneum; T4b: tumor directly invades or adheres to adjacent organs or 
structures. Regional lymph nodes (pN): Nx: regional lymph nodes cannot be assessed; 
N0: no regional lymph node metastasis; N1: one to three regional lymph nodes are posi-
tive; N2: four or more regional lymph nodes are positive. Distant metastasis (M): M0: no 
distant metastasis; M1: distant metastasis; M1a: intraperitoneal acellular mucin, without 
identifiable tumor cells; M1b: intraperitoneal metastasis only, including peritoneal mu-
cinous deposits containing tumor cells; M1c: metastasis to sites other than the perito-
neum. Histologic Grade (pG): Gx: grade cannot be assessed; G1: well differentiated; G2: 
moderately differentiated; G3: poorly differentiated. Extent of disease by PCI (E): E0: no 
evidence of peritoneal disease; E1: low PCI; 10 or less; E2: moderate PCI; 11 - 20; E3: ex-
tensive PCI; 21 or higher. 

https://doi.org/10.4236/ojgas.2023.131001


G. Esquivel et al. 
 

 

DOI: 10.4236/ojgas.2023.131001 5 Open Journal of Gastroenterology 
 

2.2. Statistical Analysis 

The data collected were analyzed using SAS University Edition 2. Overall surviv-
al functions were compared among different groups using Kaplan-Meier esti-
mators and log rank tests. A Cox proportional hazards regression model was ap-
plied to study the partial effect of each covariate after adjusting for the effects of 
other covariates in a multivariate analysis. Follow-up time was calculated from 
the date of surgery to the date of last follow-up for those having HIPEC and for 
those having no additional surgery; their follow-up time was calculated from 
time of diagnosis to the date of last follow-up. A p-value less than 0.05 was con-
sidered statistically significant.  

3. Results 
3.1. Patients Characteristics 

As reported in the previous study [5], there were 135 (59%) females and 94 
(41%) males among these patients. The median patient age was 52 years (range 
21 - 79). About 75% of all 229 patients (173 patients) underwent CRS and 
HIPEC and their mean follow-up time was 34.6 months. There were 30 (13.1%), 
56 (24.45%), 48 (20.96%), 20 (8.73%) and 75 (32.75%) patients with E-PSDSS 0, 
I, II, III, and IV, respectively.  

3.2. Results of Patients Undergoing CRS and HIPEC by the E-PSDSS 

One hundred and seventy three patients (75.5%) underwent CRS and HIPEC. 
There were 7 (4.05%) with E-PSDSS 0, 48 (27.75%) with E-PSDSS I, 46 (26.59%) 
patients with E-PSDSS II (8 in IIA, 38 in IIB), 19 (10.98%) patients with 
E-PSDSS III (10 in IIIA and 9 IIIB) and 53 (30.64%) patients with E-PSDSS IV 
(30 IVA and 23 IVB).  

3.3. Results of Patients with No HIPEC by the E-PSDSS  

There were 56 (24.45%) patients who did not have HIPEC. Twenty-three 
(41.07%) were staged as E-PSDSS 0. Eight patients (14.29%) were E-PSDSS I, 2 
patients (3.57%) were E-PSDSS II, one patient (1.79%) E-PSDSS III and 22 pa-
tients (39.29%) were E-PSDSS IV. 

3.4. Survival 

Median overall survival of 166 patients in the CRS and HIPEC group with 
E-PSDSS I-IV was 76.6 months (95% CI 56.67-NR) and median overall survival 
of 33 patients in the no HIPEC group with PSDSS I - IV was 23.17 months 
(95%CI 6.33 - 61.17) (p < 0.0001) (Table 2). Three and five years overall surviv-
als were 71.39% and 55.44% in the CRS and HIPEC group and 32.45% and 
32.45% in the no HIPEC group, respectively.  

There were 30 patients with E-PSDSS 0 (7 with HIPEC and 23 without 
HIPEC). At a mean follow-up of 21.10 months and 48.53 months, the 23 patients 
without HIPEC and 7 patients with HIPEC were alive. We excluded all these 30  
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Table 2. Median overall survival in no-HIPEC and HIPEC groups. 

 N Median survival* (95 CI%) p 

E-PSDSS (I - IV) 199  <0.001 

 HIPEC 166 76.6 (56.67-NR)  

 NO HIPEC 33 23.1 (6.33 - 61.17)  

E-PSDSS I 56   

 HIPEC 48 NR  

 NO HIPEC 8 NR  

E-PSDSS II 48  0.0001 

 HIPEC 46 NR  

 NO HIPEC 2 NR  

E-PSDSS III 20  0.8084 

 HIPEC 19 76.6 (32.8 - 76.6)  

 NO HIPEC 1 NR  

E-PSDSS IV 75  0.0004 

 HIPEC 53 29.9 (21.9 - 37.3)  

 NO HIPEC 22 8.9 (4.07 - 23.17)  

*Months. 
 
patients from the final comparative survival analysis in Table 2 because they in-
clude patients with non-perforated tumors and no evidence of peritoneal disse-
mination. At the time of analysis, they all are alive and without evidence of dis-
ease.  

All 56 patients (48 in HIPEC group and 8 in the no HIPEC group) with 
E-PSDSS I are alive.  

Median survival for the 48 patients (46 in the HIPEC group and 2 in the no 
HIPEC group) with E-PSDSS II has not been reached (NR). However, their sur-
vival difference is significant with p = 0.0001. 

Median survival of 19 patients with HIPEC and 1 patient in the no HIPEC 
group with E-PSDSS III were 76.6 months (95% CI 32.8 - 76.6) and not reached, 
respectively (p = 0.8084).  

Median survival of 53 patients with CRS and HIPEC and 22 patients in the no 
HIPEC group with E-PSDSS IV were 29.9 months (95% CI 21.9 - 37.3) and 8.9 
months (95% CI 4.07 - 23.17), respectively (p = 0.0004) (Table 2).  

When stratifying the 173 patients undergoing CRS and HIPEC by the severity 
of their peritoneal disease, 5-year overall survival was 100%, 100%, 84.46%, 
52.29% and 12.92% for E-PSDSS 0, I, II, III and IV, respectively (p < 0.0001) 
(Figure 2). Please note that the lines for E-PSDSS 0 and 1 are superimposed as 
all these patients are alive. 
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Figure 2. Survival of 173 patients with CRS and HIPEC based on the E-PSDSS score. 
 

A univariate and multivariate analysis was performed on the survival of pa-
tients undergoing CRS and HIPEC. With the univariate analysis, significant dif-
ference in survival was associated with female sex versus male sex (p < 0.0001); 
E-PSDSS Stage 0, I, II, III, or IV (p < 0.0001); E-PSDSS stage 0/I versus II (p = 
0.0307); E-PSDSS Stage III versus IV (p = 0.003); E-PSDSS groups 0, I & II ver-
sus III/IV (p < 0.0001).  

When these factors were re-examined in the multivariate analysis, sex (HR 
female vs male 0.562 [95% CI 0.318, 0.99]; p = 0.0462) and E-PSDSS stage [0, I, 
II, III, IV] (HR 0 vs IV NR, HR 1 vs IV NR, HR II vs IV 0.072 [95% CI 0.028, 
0.189], HR III vs IV 0.353 [95% CI 0.158, 0.791]; p < 0.0001) were identified as 
independent predictors of survival (Table 3).  

A Cox PH regression model was performed which included the factors of CRS 
and HIPEC surgery (yes and no), E-PSDSS (Stages 0, I, II, III and IV) and the 
interaction of CRS and HIPEC surgery with E-PSDSS stage. The last term assess 
if the survival differences between CRS and HIPEC surgery (yes vs no) are about 
the same across the E-PSDSS stages. The analysis found that the interaction term 
was not statistical significant (p = 0.1539) which suggests within the sensitivity 
of the analysis, the survival difference between CRS and HIPEC surgery (yes vs 
no) are about the same for different E-PSDSS stages. It should be emphasized 
that the sensitivity of this analysis is limited due to the limited number of pa-
tients who did not receive CRS and HIPEC surgery.  

When the interaction term was removed from the model, both individual 
terms were statistically significant (CRS and HIPEC surgery (p = 0.0003) and 
E-PSDSS stage (p < 0.0001)). 
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Table 3. Univariate and multivariate analysis of factors associated with survival in 
HIPEC-group. 

Characteristic N 

UNIVARIATE MULTIVARIATE 

Median survival** 
(95% CI) 

p (1) 
HR 

(95% CI) 
p (2) 

AGE (years)   0.3683  0.0806 

 <50 70 67.4 (44.13-NR)    

 50 - 70 92 NR (59.33-NR)    

 >70 11 56.6 (27.43-NR)    

SEX   <0.0001 
0.562 

(0.318 - 0.990) 
0.0462 

 F 100 NR (76.6-NR)    

 M 73 49.23 (32.8 - 79.5)    

E-PSDSS   <0.0001  <0.0001 

 STAGE 0 7 NR (NR-NR)  NR (NR-NR)  

 STAGE I 48 NR (NR-NR)  NR (NR-NR)  

 STAGE II 46 NR (NR-NR)  
0.072 

(0.03 - 0.18) 
 

 STAGE III 19 76.6 (32.8 - 76.6)  
0.35 

(0.16 - 0.79) 
 

 STAGE IV 53 29.93 (21.9 - 37.3)    

E-PSDSS   <0.0001  <0.001 

 STAGES 0 - II 101 NR (NR-NR)    

 STAGES III - IV 72 33.3 (28.9 - 44.13)    

** Months: 1 Based on log Rank Test; 2 Based on Cox proportional Hazard Model. 

4. Discussion 

It has been 42 years since Dr. John Sprat from the University of Louisville, Ken-
tucky did the first combination of cytoreductive surgery (CRS) and HIPEC in a 
young patient with Pseudomyxoma Peritonei of appendiceal origin [8]. Since 
then, our understanding of the biological behavior of different mucinous tumors 
of the appendix has changed significantly [9]. We recognized that not all patients 
with mucinous peritoneal implants from an appendiceal tumor are Pseudo-
myxoma Peritonei (PMP) [10]. We also recognized that the outcome from CRS 
and HIPEC is not the same on all of these patients. However, after all this time, 
we still do not know how to counsel every patient that has been diagnosed with a 
mucinous appendiceal tumor. Analysis of this current data suggests that not all 
will need CRS and HIPEC (those with E-PSDSS 0) and that in some of those pa-
tients that do, this multimodality treatment can be done via the open or the la-
paroscopic route [11]. We believe that the ideal treatment of a cancer patient 
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should be to provide the most up to date available therapies in the right se-
quence. The challenge is to identify prognostic indicators that can help us make 
those recommendations in order for the patients to make an informed decision 
about their care. Our obligation is to maximize benefits, minimize morbidity 
and avoid therapies that only offer false hope. When it comes to management of 
patients with appendiceal tumors, there are no NCCN (National Comprehensive 
Cancer Network) guidelines [12]. Level 1 evidence from prospective randomized 
trials that would offer Grade A recommendations is just not feasible due to low 
incidence of these tumors, the discrepancy on terminologies and the lack of coop-
eration between us, healthcare providers.  

Significant progress has been made with the 8th edition AJCC/TNM staging 
and the College of American Pathologists (CAP) nomenclature. As stated before, 
the grade of the tumor has been added. However, when we analyze the patients 
included in this series (Figure 1) we see that most of the patients are Stage IV 
and that there is a tremendous difference in survival between Stage IVA and 
Stage IVB. In addition, the current study demonstrates that it is also very im-
portant to include the extent of disease in the staging of these patients. Figure 3 
demonstrates the prognostic significance of tumor burden. Meanwhile, it ap-
pears that the discriminating value of the T stage system is very limited as almost 
all tumors will be T4 in order to develop peritoneal dissemination. We also 
know that the N stage does not have a significant impact in patients with estab-
lished carcinomatosis. When it comes to the M status is not just the presence or 
absence of metastasis. Our analysis suggests that the G (Grade) and E (Extent) 
status, are the two most important prognostic indicators at the present time. The 
outcome of a patient with a large tumor burden from a true pseudomyxoma  
 

 

Figure 3. Survival based only on the extent of disease (E) by PCI. 
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peritonei is better than the one of a patient with moderate tumor burden from a 
signet ring cell carcinoma. 

Therefore, we believe that the E-PSDSS (T, N, M, G, E) fulfills most of the 
objective information to determine not only prognostic significance but also 
the number and sequence of currently available treatments that are necessary. 
This information is readily available and reproducible utilizing these 5 clinico- 
pathological variables (TNMGE). Table 1, Limitations of this second edition of 
the PSDSS include the difficulty of introducing something new; it takes time for 
it to become adopted by the healthcare providers treating these patients. Also, it 
does not include any molecular parameters that are becoming more relevant in 
many cancer types. 

Our ongoing challenge is to individualize the care of all patients, those with 
and those without peritoneal dissemination from mucinous appendiceal tumors. 
Much work still needs to be done but having a reporting system as described by 
the CAP is the most important first step as the reporting should be done as it is 
done in other solid tumors: Objective analysis by a pathologist, not by grouping 
patients based on the prognosis of their metastatic tumors. These are standards 
that are understood and followed by all pathologists around the world; eliminat-
ing much of the difficulties associated with confusing terminologies. 

Future directions will include the incorporation of gene expression profiles 
and determination of proliferation indices [13] to the current severity score, E- 
PSDSS, allowing us to stratify homogenous groups of patients into mul-
ti-institution studies that will produce practice altering data, maximizing bene-
fits and minimizing morbidity in this challenging group of patients with an un-
common diagnosis.  
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Abstract 
Background/Aims: Cirrhosis represents a late stage of progressive hepatic 
fibrosis and is generally considered to be irreversible in its advanced stages. 
Esophageal varix is a complication of liver cirrhosis and is the consequence of 
portal hypertension. The aim of this study was to determine the correlation 
between the severity of thrombocytopenia and the presenting of esophageal 
varices (EVs) in cirrhotic patient. Patients and Methods: This study was a 
retrospective, descriptive, analytic and monocentric study, which was carried 
out at Gastroenterology Department, Khmer Soviet Friendship Hospital, 
Phnom Penh, Cambodia. It was conducted from 1st September 2020 to 31st 
January 2021. All patients were diagnosed as liver cirrhosis by clinic, biology 
and ultrasound. Patients’ data were noted in standardized questionnaire with 
information such as age, sex, address, laboratory result, and the result of en-
doscopic finding. All data were registered into a data set and then analyzed by 
SPSS program version 23. Results: 1445 patients were enrolled for gastros-
copy. Only 303 patients (21%) were suggested for variceal screening after the 
exclusions. Male was predominant with sex ratio F/M (1/2.03). Patients’ age 
varied between 21 and 80 years old, with the mean age of 55 ± 11 years old. 
199 patients (66%) were found with EVs, while EVs grade 1 and 2 without 
red signs were predominated, accounting to 22.8% and 19.5% respectively. 
The majority of the patients with platelet count between 50 - 99 giga/l had 
EVs vs platelet count > 150 giga/l had no EVs (p < 0.0001). The cut-off level 
of platelet with EVs was 123 giga/l with 75% sensitivity and 65% specificity 
and with large varices was 105 giga/l with 70% sensitivity and 63% specifici-
ty. Conclusion: Thrombocytopenia is a non-invasive parameter with high 
accuracy for the prediction of EVs in cirrhosis. The severity of thrombocyto-
penia increased as the grading of EVs increased. Thus, it can assist in triaging 
cirrhotic patients for endoscopy to identify EVs.  
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1. Introduction 

Portal hypertension is a common complication of liver cirrhosis that can lead to 
develop esophageal varices (EVs), which are abnormally dilated veins within the 
wall of the esophagus that may lead to hemorrhage [1]. The majority of patients 
with cirrhosis will develop EVs, and about a third of these patients will have at 
least one bleeding episode due to the rupture of a varix [2] [3]. Majority of cirr-
hotic patients present late with advance disease and most of them have large va-
rices on their first screening [4]. For this reason, endoscopic screening to detect 
the EVs is part of the diagnostic work-up in cirrhotic patients. Furthermore, this 
screening is also for prophylactic treatment’s purpose [5].  

Upper gastrointestinal bleeding (UGIB) is the most common gastroentero-
logical emergency. It refers to the bleeding originating from sites in the eso-
phagus, stomach, or duodenum till the ligament of Treitz [6]. The two principal 
causes of UGIB are peptic ulcer disease (PUD) and bleeding related to the portal 
hypertension (UGIB-PHT) as variceal bleeding which accounts for 50% - 90% 
and 10% - 30% respectively [7]. UGIB-Variceal rupture is caused by a portal 
hypertension mostly in liver cirrhosis. In clinical practice, to manage the variceal 
bleeding precisely and promptly, administration of vasoactive drugs to these pa-
tients is important, because variceal bleeding has a very high early mortality rate 
of up to 30% [8]. However, giving vasoactive agents to every patient is very 
cost-effective especially in the developing country. Therefore, all physicians 
should be capable to distinguish which patients the bleeding is in favor from va-
rices and those whose is not in favor from varices based on the initial physical 
examination and the result of basic laboratory parameters. For these reasons, 
endoscopic screening to detect the presence of EVs is part of the diagnostic 
work-up in patients with cirrhosis, and to identify which patient is urgently 
needed for prophylactic treatment or not [5]. 

Recently, AASLD practice guidelines stated that the screening esophagoga-
stroduodenoscopy (EGD) for the diagnosis of esophageal and gastric varices is 
recommended when the diagnosis of cirrhosis is made [5]. However, this is a 
rather unpleasant method that carries a certain risk of complications and some 
time with no benefit for the patients themselves [9]. 

Thrombocytopenia (platelet count < 150,000/μL) is a common complication 
in patients with chronic liver disease (CLD) [10]. It is reported in as many as 
76% of cirrhotic patients [11]. The exact pathogenesis of this thrombocytopenia 
is multifactorial which include with decrease the production of thrombopoietin, 
the result of splenic sequestration of platelets, and the myelosuppression of 
platelet production due to hepatitis C virus (HCV) [12]. Endoscopic screening is 
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usually recommended for early detection of EVs in cirrhotic patients with portal 
hypertension. Unfortunately, this approach is limited by its invasiveness and 
cost [13]. Thus, we decided to formulate this retrospective study of Cambodian 
patients with liver cirrhosis to determine whether the platelet count can predict 
the presence and/or the size of EVs, while the presenting of medium and 
large-sized varices is the essential indication for prophylactic therapy especially 
with esophageal band ligation. The aim of this study was to assess the possibility 
of utilizing the platelet count whether it can spare the patients at low risk for va-
riceal bleeding from endoscopic screening. 

2. Patients and Methods 
2.1. Study Design 

This is a retrospective, descriptive, analytical, and single center study. 

2.2. Study Setting 

This study was conducted from 1st August 2020 to 31st January 2021, at Gastro-
enterology Department of Khmer Soviet Friendship Hospital, Phnom Penh, 
Cambodia. 

2.3. Study Population 

344 cases were eligible to be included in this study from the existing database of 
1446 patients admitted at Gastrointestinal Department of Khmer Soviet Friend-
ship Hospital who were performed endoscopy for vary indications. Patient’s data 
was well documented in a standardized questionnaire. 

2.4. Sample and Sampling Methods 

344 patients estimated to be included in this study. Patients’ data were noted in 
standardized questionnaire with information such as age, sex, laboratory result, 
and the result of basis endoscopic finding. 

Inclusion criteria 
Ether gender and all cirrhotic patients with age ≥ 18 years old. 
Exclusion criteria 
Incomplete data (laboratory and/or endoscopic result), patient with history of 

esophageal variceal band ligation, variceal upper gastrointestinal bleeding and 
HCC or hepatic tumors. 

2.5. Data Collection Instrument 

All our study equipment, we used the clinical and paraclinical records, the regis-
tered notebooks of cirrhotic patients retrospectively using a questionnaire form.  

2.6. Data Collection 

Data were collected by a physician, the author of this study, supervised and veri-
fied clinically by experienced doctors at the time of the patients’ presentation in-
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cluded age, gender. Initial laboratory data included hemoglobin, white blood cell 
count, platelet count, albumin, creatinine, prothrombin time and bilirubin. 

2.7. Data Entry and Analysis 

Statistical analysis was performed using the SPSS software, version 23. The level 
of statistical significance was set at p < 0.05. The prediction value of the platelet 
was assessed by using the area under the ROC (AUROC). The cutoff value was 
chosen where sensitivity and specificity were maximal. We calculated the sensi-
tivity, specificity to find the threshold value of platelet. 

2.8. Ethical Consideration 

All collections of data were made only after agreement in Khmer-Soviet Friend-
ship Hospital and University of Health Sciences, Phnom Penh, Cambodia. The 
patient’s identifications are not shown. 

3. Results 
3.1. Basic of Participation of the Study Population 

The total patients who enrolled at Gastroenterology Department at Khmer So-
viet Friendship Hospital for gastroscopy during the study period were 1446. 
Amount those patients, 1102 patients were suggested for other reason beside of 
variceal screening, and 41 patients were excluded in patients with HCC, liver 
tumors and incomplete files. Finally, we had only 303 (21%) patients been in-
cluded in our study for variceal screening in cirrhotic patients (Figure 1). 

We found the total of the women were 100 (33%) and males were 203 (67%) 
with sex ratio (F/M) of 1:2.03. 

The patients were aged from 21 years to 80 years. The mean age of those pa-
tients were 55 ± 11 years old. We also grouped the age into 10 years’ intervals. 
Figure 2 illustrated the 6 groups of age, we found one patient starting from 19 - 
29 years old (0.3%), 28 patients from 30 - 39 years old (9.2%), 57 patients from 
40 - 49 years old (18.8%), 98 patients from 50 - 59 years old (32.3%), 82 patients 
from 60 - 69 years old (27.1%) and 37 patients at the age ≥ 70 years (12.3%). We 
noted the group age of 50 to 69 years old, the patients were frequent suggested 
for gastroscopy to detect the EVs if compare to the other age groups. 
 

 

Figure 1. Flow chart of our study population. 
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Figure 2. Frequency of age group. 

3.2. General Characteristics of the Analyzed Study Population 

The patients who enrolled had platelet level from 16 giga/l to 677 giga/l. The 
mean platelet of those patients was 163 ± 107 giga/l. To facilitate the comparison 
of the platelet count with the frequency of EVs, we devised the platelet count in-
to the group of 50 giga/l intervals. Figure 3 illustrated that 4 groups of platelet 
count were classified. Twenty patients in group starting from 16 - 49 giga/l 
(6.6%), 80 patients in group 50 - 99 giga/l (26.4%), 67 patients in group 100 - 149 
giga/l (22.1%), and 136 patients in group ≥ 150 giga/l (44.9%) were found. In 
this platelet group, most of the patients with cirrhosis who were asked for vari-
ceal screening was in the platelet group > 150 giga/l. 

303 cases (21%) were enrolled for variceal finding in cirrhotic patients. Hun-
dred-ninety-nine patients (66%) were found the esophageal varices. Based on the 
endoscopic grading, the incidence of grade 2 EVs without red signs and grade 1 
esophageal varices were predominated, accounting to 59 cases (19.5%) and 69 
cases (22.8%) respectively. However, esophageal varices grade 2 with red signs 
were 19 cases (6.3%), grade 3 were 52 cases (17.2%) and varices were absence in 
104 cases (34.2%) (Figure 4). 

The statistical analysis showed that males had acquired more frequent than 
females in terms of EVs and also in the absence of EVs. The statistical analysis 
using Chi-square test showed there was no significant different between both 
genders and the presence of EVs (p = 0.99) (Table 1). 

This statistical analysis demonstrated that 73 (24.1%) patients of all popula-
tion in this study had large EVs (EVs grade II with red signs and grade III), 
while 230 (75.9%) patients had small EVs (EVs grade I and grade II without red 
signs) or absence of EVs (Table 2). 

3.3. Correlation of Platelet Group and Grading of EVs 

According to this statistical analysis demonstrated that out of 20 patients (6.6%)  
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Figure 3. Distribution according to the platelet group. 
 

 

Figure 4. Distribution according to EVs grading. 
 
Table 1. Frequency of EVs grading among the gender. 

Esophageal varices (EVs) 

Sex No EVs EVs I EVs II − RS EVs II + RS EVs III Total (%) p-Value* 

Male (%) 
69 

(22.8) 
46 

(15.2) 
39 

(12.9) 
13 

(4.3) 
36 

(11.9) 
203 

(67.0) 

0.99 
Female 

(%) 
35 

(11.6) 
23 

(7.6) 
20 

(6.6) 
6 

(2.0) 
16 

(5.3) 
100 

(33.3) 

Total (%) 
104 

(34.3) 
69 

(22.8) 
59 

(19.5) 
19 

(6.3) 
52 

(17.2) 
303 

(100) 

*p Value for Pearson’s X2 or Fisher’s exact test (and ANOVA) was used for comparison of 
categorical data between different grade of EVs with the sex of the patients. 
 
Table 2. Distribution according to the presence of large EVs. 

Large EVs No. of patients Percent (%) 

Yes 73 24.1 

No 230 75.9 

Total 303 100.0 
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in platelet count between 16 - 49 giga/l, we found that 5 (25%) patients had EVs 
grade 3, 5 (25%) patients had EVs grade 2 with red signs, 2 (10%) patients had 
EVs grade 1 and 2 (10%) has EVs grade 2 without red signs. Out of 80 (26.4%) 
patients in platelet count between 50 - 99 giga/l, 19 (23.8%) patients had EVs 
grade 3, 8 (10%) patients had EVs grade 2 with red signs, 24 (30%) patients had 
EVs grade 2 without red signs and 19 (23.8%) had EVs grade I were noted. Out 
of 67 patients (22.1%) in platelet count between 100 - 149 giga/l, it showed us 
that 14 (20.9%) patients had EVs grade 3, 5 (7.5%) patients had EVs grade 2 with 
red signs, 13 (19.4%) patients had EVs grade 2 without red signs and 18 (26.9%) 
had EVs grade I. Hundred-thirty-six patients in platelet count ≥ 150 giga/l 
(44.9%), 14 (10.3%), 1 (0.7%), 20 (14.7%), 30 (22.1%) patients had EVs grade III, 
II with red signs, grade II without reds signs and grade I respectively; and 71 
(52.2%) patients had no EVs were found (Table 3). 

From the correlation below, it is evident that majority of the patients having 
platelet count between 50 - 99 giga/l till 100 - 149 giga/l had esophageal varices, 
and patients having platelet count > 150 giga/l had no EVs (p < 0.0001). 

Figure 5 demonstrated that the area under the curve (AUC) was 0.732 (95% 
confidence interval (CI): Lower bound = 0.670, upper bound = 0.795). ROC 
curve showed a close to 75% sensitivity and a close to 65% specificity of platelets 
count for the presence of EVs in cirrhotic patients at a cutoff value of 135 giga/l. 
 

 

Figure 5. The graphical way of the connection/trade-off between sensitivity and specific-
ity for possible platelets cut-off value for the presence of EVs in cirrhotic patients. 
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Table 3. Correlation of platelet group and EVs grading. 

Esophageal varices (EVs) 

Platelet group 
(giga/l) (%) 

No EVs EVs I EVs II − RS EVs II + RS EVs III 
Total 
(%) 

p-Value* 

16 - 49 
6 

(30.0) 
2 

(10.0) 
2 

(10.0) 
5 

(25.0) 
5 

(25.0) 
20 

(6.6) 

<0.0001 

50 - 99 
10 

(12.5) 
19 

(23.8) 
24 

(30.0) 
8 

(10.0) 
19 

(23.8) 
80 

(26.4) 

100 - 149 
17 

(25.4) 
18 

(26.9) 
13 

(19.4) 
5 

(7.5) 
14 

(20.9) 
67 

(22.1) 

150 - 677 
71 

(52.2) 
30 

(22.1) 
20 

(14.7) 
1 

(0.7) 
14 

(10.3) 
136 

(44.9) 

Total (%) 
104 

(34.3) 
69 

(22.8) 
59 

(19.5) 
19 

(6.3) 
52 

(17.2) 
303 

(100) 

*p Value for Pearson’s X2 or Fisher’s exact test (and ANOVA) was used for comparison of 
categorical data between different grade of EVs with the group of platelets. 

3.4. Correlation of Platelet Group and the Presence of Large EVs 

When we observed in this statistical analysis, most of the patients in the study 
population in platelet group of 16 - 49 giga/l to platelet group 100 - 149 giga/l 
were found large EVs (p-value < 0.001). Furthermore, we found less patients 
with platelet ≥ 150 giga/l had large EVs, only 16 cases (21.9%) vs 120 cases 
(52.2%) with no large EVs (p < 0.0001) (Table 4). 

Figure 6 demonstrated that AUC was 0.698 (95% CI: Lower bound = 0.631, 
upper bound = 0.765). ROC curve showed a close to 70% sensitivity and a close 
to 63% specificity of platelets count for the presence of large EVs in cirrhotic pa-
tients at a cutoff value of 105 giga/l. 

In this statistical analyzing, we also tried to set the value of platelet below 150 
giga//L to determine the presenting of EVs as in the theory showed that the 
platelet counts under those value had the risk of EVs presenting in cirrhotic pa-
tient (BAVENO VI) [14]. As the result, 57 patients (78.1%) had EVs with plate-
let count < 150 giga/L vs 16 cases (21.9%) with platelet counts > 150 giga/L 
(Table 5). 

4. Discussion 

UGIB is a fetal complication of portal hypertension, develops in about 30% - 
40% of the patients with cirrhosis due to the severity of chronic liver disease. 
Variceal hemorrhage is associated with significant morbidity, mortality and 
health care costs. Numerous studies have demonstrated the efficacy of beta 
blockers for the primary prevention of variceal bleeding in patients with 
high-risk, indicating the gastroscopy for screening the esophageal varices. Cur-
rent guidelines recommend that all cirrhosis patients should undergo endoscop-
ic screening at the time of diagnosis of cirrhosis to identify those at high risk of  
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Figure 6. The graphical way of the connection/trade-off between sensitivity and specific-
ity for possible platelets cut-off value in patients with large EVs. 
 
Table 4. Correlation of platelet group and large EVs. 

Large esophageal varices (EVs) 

Platelet group (giga/L) Yes (n = 73, 24.1%) No (n = 230, 75.9%) p-Value* 

16 - 49 10 13.7% 10 4.3% 

<0.001 
50 - 99 27 37% 53 23.0% 

100 - 149 20 27.4% 47 20.4% 

150 - 667 16 21.9% 120 52.2% 

*p Value for Pearson’s X2 or Fisher’s exact test (and ANOVA) was used for comparison of 
categorical data between large and non-large EVs with the group of platelets. 
 
Table 5. Correlation of platelet group (> vs <150 giga/L) and large EVs. 

Large EVs 

Platelet group Yes (n = 73, 24.1%) No (n = 230, 75.9%) p-Value 

<150 giga/L 57 78.1% 111 48.3% 
<0.001 

>150 giga/L 16 21.9% 119 51.7% 

*p Value for Pearson’s X2 or Fisher’s exact test (and ANOVA) was used for comparison of 
categorical data between large and non-large EVs with platelet count. 
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bleeding and likely to benefit from primary prophylaxis. This approach, howev-
er, places a heavy burden on endoscopy units and the repeated testing over time 
can decrease patient compliance. 

However, there is a particular need for non-invasive predictors for the pres-
ence EVs to ease the medical social and economic burden of the disease. Interes-
tedly, according to the many previous studies have shown a good predictive val-
ue of different non endoscopic variables for the presence or absence of ga-
stro-esophageal varices. Platelet value with or without the size of the spleen was 
one of those non endoscopic variables for the prediction the presenting of eso-
phageal varices in many studies. 

This study revealed a very similar result in sex distribution with many studies 
done in various countries. Three-fifths of our patients were male, providing a 
male predominance with the sex ratio M/F = 2.03/1. Based on other studies, for 
example, Duah A, et al. in 2018 took place in Africa demonstrated that men had 
suffered from liver cirrhosis more than women with sex ratio of M/F = 3.5/1 [4]. 
Furthermore, the study of Chang PE, et al. in 2015 in Singapore disclosed the 
result of sex ratio M/F = 1.76/1 but non-significant difference [15]. The study of 
Topdagi O, et al. in 2014 took place in Turkey illustrated the men had suffered 
from liver cirrhosis more than women with the sex ratio M/F = 1.38/1 [16]. Re-
cently study in 2019, conducted in Pakistan by Lohana RK, et al. showed that 
liver cirrhosis was also predominant in men with the sex ratio M/F = 2.6/1 [17]. 
Likewise, we found similarly with the local study of KHY, M. in 2021 at Cal-
mette’s hospital in Cambodia. His study revealed the sex ratio M/F = 1.5/1 [18]. 

Therefore, this male predominance in liver cirrhosis might be related to the 
higher degree involvement to risk factors in men than in women. Alcohol intake, 
which is one of the most common causes of cirrhosis, is heavier in men than in 
women [19] [20]. Higher prevalence of chronic hepatitis B and C in men than in 
women is another possible explanation of this male predominance. According to 
Khan F, et al. chronic hepatitis B and C are more common in men than in 
women [21] [22]. 

In this study, the age of patients varies between 21 and 80 years old. The mean 
age of patients with liver cirrhosis regardless of its etiology or the presence of 
EVs was about 55 with the standard deviation of 11 (mean age: 55 ± 11). There 
were 6 age-groups in this study but the most represented group is between 50 
and 69 years old. Indeed, the study carried out in Singapore by Chang PE, et al. 
in 2015 showed that the average age of patients with liver cirrhosis was 61 years 
old [15], while around 60 years old in Italy according to the study of Stroffolini 
T, et al. which carried out in 2017 [23]. A study conducted by Amouretti M, et 
al. which took place in France in 2000 found that the mean age of patients with 
liver cirrhosis was 65 years old [24]. Based on our result, the age was younger in 
our patients as compare to the developed countries/Western countries. On the 
other hand, the study carried out in Turkey by Topdagi O, et al. in 2014 showed 
that the average of patients with liver cirrhosis was 55 years old [16], while 
around 46 years old in Pakistan according to the study of Lohana RK, et al. in 
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2019 [17]. In 2018, according to the study of Duah A, et al. in Africa, proved that 
the mean age was 45 years old [4]. Recently study in India by Priyadarshi BP, et 
al. in 2020 demonstrated that the mean age of patients with liver cirrhosis was 48 
years old [25]. Another recent study in Cambodia conducted by Khy Makara in 
2021 proved that the mean age of those patients was 59 years old which is very 
closely to our study [18]. 

These differences can be explained by the causes of liver disease in different 
countries. As we found, if we compare to the Westerners countries such as 
France and Italy, the Asian and African population who were diagnosed with 
liver cirrhosis was younger. This tendency of younger age can probably be linked 
to the early onset of viral transmission in our population. The study conducted 
by Lavanchy D. which first published on 20 February 2004 said that in Western 
countries, the disease is relatively rare and acquired primarily in adulthood, 
whereas in Asia and most of Africa, chronic HBV infection is common and 
usually acquired perinatally or in childhood [26]. 

As a result, the onset of cirrhosis in our patients was in younger age as com-
pare to those in Western patients. On the other hand, in industrialized countries 
such as France and Italy, alcohol is the most common cause of liver cirrhosis and 
alcohol consumption habits are in adulthood [27]. That’s why they found the 
average age of patients who had liver disease were older than us. 

Those 199 patients, who had EVs, were found in the group platelet count be-
tween 50 - 99 giga/l. It was evident that 70 patients (32.5%) had EVs. Controver-
sially, in group platelet count > 150 giga/l, 70% was found no EVs were found 
highly significant (p-value < 0.0001). Grading of esophageal varices was inverse-
ly correlated with platelet count in our study. This finding is similar to the study 
in Pakistan by Abbasi A, et al. in 2010 [11] which stated that the severity of 
thrombocytopenia increased as the grading of esophageal varices increased. 

Another study that was conducted by Nouh MA, et al. in Egypt in 2018 [28] 
stated that the platelet count was statistically significantly lower in patients with 
EVs grades I, II, and III (100.5 ± 19.8, 65.2 ± 13.0, and 60.3 ± 14.1 × 103/mm3, 
respectively) than in those without EVs (152.1 ± 17.1 × 103/mm3). There was a 
highly significant negative correlation between platelet count and esophageal va-
riceal grading (r = −0.756; p < 0.001) [28]. This result is the same as our present 
study. 

Further study in India by Priyadarshi BP, et al. in 2020 [25] also illustrated 
that 44 patients had their platelet count less than 100 giga/l. Twenty-four pa-
tients were found grade 2 varices followed by 14 patients with grade 3 varices 
with p-value highly significant (p < 0.001). This study finding was similar to our 
present study proved that the severity of thrombocytopenia increased the sever-
ity of esophageal varices. 

Recent local study of Khy Makara at Calmette hospital [18], showed that it is 
evident that all 101 (100%) patients with the platelet count between 50 - 99 giga/l 
had esophageal varices, while 45 (54.9%) patients had no EVs with the platelet 
count > 150 giga/l (p < 0.0001). His finding was strongly positive with the low 
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platelet count group (group platelet 50 - 99 giga/l) while ours found only 87.5% 
of patients in those group had EVs vs 52.2% had no EVs in group platelet > 150 
giga/l. However, in both studies had the same conclusion which showed that 
EVs were mostly found in platelet group of 50 - 99 giga/l and less found when 
the platelet > 150 giga/l. 

This study showed that the severity of thrombocytopenia increased as the 
grading of esophageal varices increased. Moreover, on this statistical analysis 
study proved that 135 giga/l of platelet count was the cut-off value for the pres-
ence of EVs with 75% sensitivity and 65% specificity. This result is similar to the 
study which is conducted by Nouh MA, et al. in Egypt in 2018 [28] which illu-
strated that the cut-off value of platelet count as a predictor for the presence of 
varices was less than or equal to 130 giga/l with a sensitivity of 95% and specific-
ity of 95%. 

Many others studies were conducted to evaluate the role of platelet count as a 
predictor of the presence of varices. One study in Pakistan conducted in 2004 by 
Gill M, et al. [29] which studied on 140 patients with chronic liver disease. They 
concluded that the platelet count of 100 giga/l is a reliable marker for predicting 
EVs in cirrhotic patients. Another study in India by Rani KV, et al. in 2015 [30], 
the platelet count less than 140 giga/l was considered as a noninvasive predictor 
of EVs. 

These different studies above could be explained by the different populations 
studied as regards the etiology of cirrhosis and/or the stage of the disease [31]. 
For example, the cut-off value of platelet count in our population study was 
higher than those in Egypt and Pakistan maybe due to the late stage of disease in 
most of the patients who admitted in hospital during the study period. 

However, it’s similar to the local study of Khy Makara at Calmette hospital 
during 2016 to 2017 with the cut-off value of 125 giga/l [18]. This similar finding 
can be explained by same local study. 

In this study, the cut-off value of platelet count as a predictor for the presence 
of large EVs was 105 giga/l with 70% sensitivity and 63% specificity. This result 
is very similar to the study which was conducted by Nouh MA, et al. in Egypt in 
2018 [28] demonstrated that the cut-off value of platelet count as a predictor for 
the presence of large varices was less than or equal to 80 giga/l with a sensitivity 
of 91.2%, a specificity of 86.7%, positive predictive value of 90.1% and negative 
predictive value of 88.1%. 

Sarwar S, et al. [32] in Pakistan in 2005 which 101 patients were included. 
They reported that patients with platelet count less than 88 giga/l were more 
likely to be associated with high-grade varices. Furthermore, there was a study in 
India by Cherian JV, et al. [33] in 2011 which studied on 229 patients. They re-
ported that platelet count less than 90 giga/l was significantly associated with the 
presence of large EVs. 

The recent local study of Khy Makara at Calmette hospital [18], 82 giga/l of 
platelet count was concluded as the cut-off value for predicting the presence of 
large EVs in his population study. 
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However, the cut-off value as the predictor the presenting of large EVs was 
higher than others. This higher platelet count finding maybe because of our pa-
tients were diagnosed at the early age if compare to others (mean age = 55) their 
chronic liver disease. Thus, the severity of their disease is better than patients in 
other studies. 

5. Limitations 

Based on the result of our study, there are several limitations such as its small 
sample size, a retrospective study and in only a single center. Furthermore, it 
should be more accurate if we can combine with liver stiffness and also the size 
of spleen in cirrhotic patients to predict the grading of EVs more accuracy. 
Therefore, more studies will be needed to validate these results in order to find 
the best way to predict the grading of EVs in cirrhotic patients in our country. 

6. Conclusions 

According to this study, we found the majority of cirrhotic patients are male 
with the mean age of 55 ± 11 years old. Based on the cut-off value of platelet 
count with the presentation of EVs in cirrhotic patients, platelet count less than 
135 giga/l is a predicting factor in which the EVs can be found with high sensi-
tivity and specificity. Furthermore, platelet count less than 105 giga/l can be the 
cut-off value as a predictor for the presence of large EVs with high sensitivity 
and specificity. 

The platelet count is a non-invasive parameter with high accuracy for the pre-
diction of esophageal varices. In cirrhotic patients with normal platelet counts, 
especially in financially deprived developing countries, can be waiting for en-
doscopic screening while they are at low risk for the presence of esophageal va-
rices and its bleeding. However, when the platelet count < 135 giga/l, the ga-
stroscopy has high yield for diagnostic and therapeutic tool of esophageal varic-
es. 
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Abstract 

Introduction: Covid-19 is a systemic disease that can spread to all systems. 
Among the gastrointestinal manifestations, pancreatic involvement can have 
a major prognostic impact. We report 3 acute pancreatitis cases occurring 
during Covid-19, in Dakar. Case 1: 65-year-old woman who presented with 
intense atypical epigastric pain. Physical examination revealed obesity, high 
blood pressure and abdominal tenderness. Biological tests found increase 
CRP (134 mg/l) and lipasemia (312 UI/l). Abdominal CT scan showed find-
ings of Balthazar grade C acute pancreatitis. RT-PCR for SARS CoV 2 RT-PCR 
was positive. The outcome was favorable. Case 2: 56-year-old woman patient 
with history of nephroangiosclerosis who presented with dyspnea, cough, 
fever and moderate epigastric pain. Physical examination revealed epigastric 
tenderness, high blood pressure, anuria. Biological testing, noted increase 
CRP (96 mg/l), lipasemia (793 UI/l), creatinine (227 mg/l) and urea (3.84 g/l). 
Abdominal CT scan showed acute edematous pancreatitis findings. SARS 
CoV 2 RT PCR was positive. The outcome was favorable. Case 3: 27-year-old 
man who presented with physical asthenia, headache, and epigastric pain. 
Physical examination found epigastric tenderness. Elevated CRP level was of 
102 mg/l and lipasemia level was of 427 UI/l (7N). Abdominal CT scan 
showed acute edematous pancreatitis findings. SARS CoV 2 RT PCR was 
positive. The outcome was favorable. Conclusion: Acute pancreatitis can oc-
cur during Covid-19 infection. However, the imputability to the Covid-19 
disease necessitates to rule out the most common causes.  
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1. Introduction 

Coronavirus Disease 2019 (Covid-19) caused by the severe acute respiratory 
syndrome coronavirus 2 (SARS CoV 2) is a global public health issue. Indeed, 
since its outbreak in December 2019 [1], SARS CoV 2 has been responsible for a 
global pandemic and several waves. It is a systemic disease with multiple facets, 
which can spread to all systems. Gastrointestinal manifestations of Covid-19 are 
frequent and widely reported in published literature. Among the gastrointestinal 
manifestations, acute pancreatitis constitutes a rarely described involvement that 
can have a major prognostic impact. 

We report 3 cases of acute pancreatitis cases which occurred during SARS 
CoV 2 infection in the epidemic treatment center of the hospital Aristide le 
Dantec in Dakar. 

2. Observations 

Case 1 
65-year-old woman, with no significant medical history, no alcohol consump-

tion, hospitalized in March 2020 for shortness of breath, fever with shivering, 
severe asthenia and inflammatory polyartropathy relieved by paracetamol in-
take. Days later, atypic intense epigastric pain manifested associated to inter-
rupted bowel movement without gas passing impairment nor vomiting. Physical 
examination found epigastric tenderness without guarding nor rigidity, class 2 
obesity and class 2 systolic-diastolic high blood pressure. Capillary blood glucose 
was normal. 

Biological tests found high C reactive protein (CRP) level of 134 mg/l and hy-
pochromic microcytic anemia of 9.8 g/dl. Renal and liver function panels were 
normal as for lipidic panel, blood sugar and calcium level. SARS CoV 2 RT PCR 
was positive with high viral load. High lipasemia level of 312 UI/l (5.2 N) was 
found. Abdominal CT scan showed diffuse loss of pancreas lobulation, normal 
contrast-enhanced gland after intravenous contrast injection and infiltrated me-
senteric fat prevailing around the pancreas (Figure 1). 
 

 
Figure 1. Abdominal CT scan acute pancreatitis findings reported in Case 1. 
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Improvement under treatment was noted with reduced pain at day 7 of hos-
pitalization associated too significant decrease of CRP level. RT PCR was nega-
tive at day 13. 

Case 2 
56-year-old woman, no alcohol consumption, with medical history of thyroi-

dectomy in 2016 (under Levothyroxine 0.25 mg per day) presenting high blood 
pressure for 05 years (under Amlodipine 5 mg per day), with nephrology follow 
up for nephroangiosclerosis, was hospitalized in June 2020 for shortness of 
breath lasting for a week associated to a productive cough with white phlegm, 
fever and inflammatory polyartropathy. She presented, secondarily with mod-
erate, epigastric pain, radiating to the back, with no relieving factors, permanent 
with no tendency to spontaneous remission, no bowel movement disorder, no 
vomiting. 

Physical examination found polypnea, oliguria with a urine output of 400 cc, 
systolic and diastolic high blood pressure of 160/90 mmHg and epigastric and 
periumbilical tenderness with no guarding nor rigidity. 

Biology tests noted a non-specific inflammatory response syndrome with ele-
vated CRP level of 96 mg/l, an increased erythrocyte sedimentation rate (ESR) of 
100 MM/s, elevated lipasemia level of 793 UI/l (19 N), high creatinine level of 
227 mg/l and urea of 3.84 g/l. Electrolyte blood test was normal as well as renal, 
liver function and lipidic panels. Electrocardiogram showed left ventricular 
hypertrophy. Abdominal CT scan revealed a diffuse loss of pancreas lobulation 
associated to pancreatic hypertrophy without necrosis, nor collection surround-
ing the pancreas. Thoracic CT scan revealed bilateral pleural lesions of ground 
glass opacities in favor of Covid-19 pneumonia. SARS CoV 2 RT PCR was posi-
tive. 

Evolution under treatment was with reduced pain and respiratory symptoms 
and negative SARS CoV 2 RT PCR. 

Case 3 
27-year-old man, nonsmoker, no alcohol consumption, no medical history, 

hospitalized in July 2021 for asthenia associated with headache and fever. During 
hospitalization, he presented with epigastric pain radiating to the back, with no 
relieving factors associated to early postprandial vomiting. 

Physical examination found diffuse abdominal tenderness prevailing in the 
epigastrium, without guarding nor rigidity. Biological tests showed CRP level 
of 102 mg/l, lipasemia level of 427 UI/l (7 N). Liver function, lipidic and cal-
cium level (Table 1) were normal as well as serum protein electrophoresis. Anti- 
nuclear antibody test was negative. 

Abdominal CT scan revealed loss of lobulation and pancreatic hypertrophy 
without collection nor necrosis surrounding the pancreas. 

Thoracic CT scan showed SARS CoV 2 pneumonia with 25% of affected pul-
monary parenchyma. 

Evolution under treatment was marked by reduced pain and a negative RT 
PCR at day 14 of hospitalization. 
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Table 1. Biological tests of patients. 

Biological tests Case 1 Case 2 Case 3 

Hemoglobinemia (g/dl) 9.8 7.7 - 

Lipasemia (UI/L) 312 793 427 

CRP (mg/L) 134 96 102 

ASAT (UI/L) 31 27 82 

ALAT (UI/L) 18 22 33 

Triglyceride (g/l) 1.71 2.20 1.06 

Calcemia (mg/l) 89 76 93 

Prothrombinemia 92 100 100 

Albuminemia (g/l) 29 33 24 

Creatinine (mg/l) 06 227 08 

ALAT: Alanine Amino Transferase; ASAT: Aspartate Amino Tranferase; CRP: C Reactive 
Protein. 

3. Discussion 

Viral-attributed acute pancreatitis is an entity described in published data. Most 
common etiologies are mumps, coxsackievirus, Epstein-Barr virus and hepatitis 
A [2]. Since the beginning of the Covid-19 pandemic, many cases of acute pan-
creatitis have been depicted [2]-[8]. It was most common in patients with severe 
forms of the disease. Furong et al., reported, in a 121-patient cohort, a 2% pre-
valence of acute pancreatitis in mild illness of Covid-19 and 17% in severe illness 
[4]. Pancreatic damage would be bound to ACE2 receptors located on pancreatic 
cells [5] [6] [7] as functional receptors for SARS CoV 2 penetration. Resulting 
inflammation might be behind pancreatic injury and numerous cases of di-
abetes. In the Schepis et al.’s study, SARS CoV 2 RNA was detected in a pancrea-
tic pseudocyst sample [9], confirming pancreas involvement in Covid-19 infec-
tion. Nevertheless, the thrombogenic characteristic of Covid-19 disease can con-
tribute to pancreatic hypoperfusion leading to pancreatitis lesions [10]. Several 
factors may favor overexpressed ACE2 receptors, including obesity and high 
blood pressure which were found in cases 1 and 2 [11].  

In the observations we presented, there was no notion of alcohol consump-
tion. Imaging did not show lithiasis and liver function, lipidic and phospho-
rus/calcium panels were normal. Thus, a SARS CoV 2 infection appeared to be 
the most likely diagnosis. The major limitation of the etiological research was 
the impossibility of carrying out autoimmune tests and magnetic resonance im-
aging because of substantial cost. 

4. Conclusion 

Acute pancreatitis can occur during Covid-19 infection. It should be considered 
in case of any acute abdominal pain. However, the imputability to the Covid-19 
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disease necessitates to rule out the most common causes namely biliary causes.  
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Abstract 
Introduction: The aim of this work was to take stock of the epidemiological 
aspects of liver diseases in Benin. Methods: Two methods were used: docu-
mentary research and collection of the position of gastroenterologists on the 
subject. For the literature search, the sources interviewed were Medline, Afri-
can Journal On Line (AJOL), Google and Google scholar. Additional searches 
were made on the websites of European gastroenterology societies (AFEF, 
EASL). A collection of the opinions of gastroenterologists, most of them 
members of the Beninese Society of Hepato-gastroenterology was made. Re-
sults: From a nosological point of view, the most frequent and serious liver 
diseases in Benin are mainly infectious: viral hepatitis B and C (9.9% and 
4.12% of the general population in 2013). Bacterial liver diseases (ascites fluid 
infections and tuberculosis of the liver) come in 3rd position after cirrhosis 
and hepatocellular carcinoma. Amoebic abscesses of the liver tend to regress. 
The toxic causes are dominated, in addition to alcoholic liver diseases (steato-
sis, cirrhosis), by drug lesions: two fatal cases of hepatotoxicity by artesu-
nate-amodiaquine combination and asymptomatic and transient cytolysis in 
23.8% of 63 children less than 5 years old treated with arthemether-lumefantrine 
combination have been described. Phytotherapy, alone or in combination 
with modern drugs, can in some cases be hepatotoxic. Plants with recognized 
medicinal virtues (may be harmful to the liver (Senna, Moringa oleifera, ta-
marind). Chronic aflatoxicoses secondary to the consumption of contami-
nated food (maize, cassava or peanuts) are relatively under-documented. 
Overload diseases (in particular alcoholic or non-alcoholic fatty liver) are on 
the increase (3.19% of 662 ultrasounds in 1995 against 14.5% of 411 in 2011 
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in Cotonou) partly due to the demographic and nutritional transition under-
way in Benin. These diseases, often blamed on spells cast, lead to hospital 
deaths from cirrhosis or hepatocellular carcinoma in young economically ac-
tive subjects. Conclusion: Despite anti-infectious therapeutic advances, the 
prevention of toxic and metabolic hepatopathies is essential. Clinical research 
is crucial.  
 

Keywords 

Viral Hepatitis, Drug-Induced Hepatitis, Benin, Viral Hepatitis, Toxic  
Hepatitis 

 

1. Introduction 

Liver diseases are common in Benin. Their extent is not clearly defined. Piece-
meal data exist, which relate to the most frequent diseases such as viral hepatitis. 
The frequency of the latter is estimated at 9.9% of the blood donor population 
for hepatitis B and 4.12% for hepatitis C [1].  

They are responsible for significant morbidity: 20.82% (437/2098) of patients 
received between 1 January 2010 and 31 December 2016 in the Department of 
Hepato-Gastroenterology had a viral hepatitis B or C as the reason for consulta-
tion or hospitalisation [2]. 

Their clinical translation consists of jaundice (most often in the acute forms) 
and asthenia (in the chronic forms). On physical examination, a hepatomegaly is 
found (102/1930; 5.28% of cases of hospitalisation in the CNHU Department of 
Internal Medicine and Medical Oncology between 2012 and 2016) [3].  

In the acute forms, the evolution is often towards recovery without sequelae, 
rarely towards hepatocellular insufficiency and death. Chronic forms evolve to-
wards cirrhosis (46.6%) and liver cancer. This cancer is primary in 30.1% of cas-
es and secondary in 13.6% of cases [4]. Mortality is also high (21/52 of patients 
hospitalised for cirrhosis had died) [5]. 

The present work takes stock of the different nosological entities of liver dis-
eases in Benin and the costs inherent to their management.  

2. Methods  

Two methods were used: documentary research and the collection of the posi-
tion of gastroenterologists on the subject. For the literature search, the sources 
interviewed were Medline, the African Journal on Line (AJOL), Google and 
Google scholar. Additional searches were made on the websites of European 
gastroenterology societies such as the Association Française pour l’Etude du Foie 
(AFEF) and the European Association for the Study of the Liver (EASL). In ad-
dition, a reading of the theses and dissertations produced at the Faculty of 
Health Sciences was also carried out. The key words were “hépatite ou hépato-
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pathies—Republique du Bénin” for searches in French or “hepatitis, liver diseas-
es—Republic of Benin”. The opinions of the hepato-gastroenterologists of Benin, 
most of whom are members of the Beninese Society of Hepato-gastroenterology, 
were collected. 

3. Results 
3.1. Epidemiological Aspects 
3.1.1. Infectious Liver Diseases 
 The parasitic liver: amoebic abscess of the liver 

Between 1991 and 1995, Boco and Hountondji [6] reported 33 cases of liver 
abscess out of 577 abdominal ultrasounds performed in the CNHU’s medical 
imaging department.  

This pathology has become rare and anecdotal: no case was found in the series 
of 411 abdominal ultrasounds performed by a gastroenterologist between 2009 
and 2011 [7]; this is due to the availability of a modern treatment, metronida-
zole. This effective treatment is often prescribed at all levels of the health chain 
in Benin. It is often the first drug used in self-medication for most colonic dis-
eases. 
 Liver damage due to malaria 

Is under-documented. In a study of children under 60 months recruited at the 
Hôpital Mère Enfant Lagune (HOMEL), Sehonou et al. [8] found hepato-cytolysis 
corresponding to this entity in 5 out of 68 cases (7.35%).  
 Viral liver diseases 

On the other hand, viral hepatitis is common. Viral hepatitis B is often ac-
quired in childhood by essentially horizontal transmission; it is a disease of the 
young male subject. Viral hepatitis C, on the other hand, is a disease of older 
women, transmitted mainly by parenteral transmission [2]. Both of these diseas-
es predispose to cirrhosis and hepatocellular carcinoma (HCC). 

Table 1 with references [9]-[19] and Table 2 with references [2] [10] [12] [16] 
[20] [21] [22] summarise the main Beninese studies of viral hepatitis B and C 
respectively. 
 Bacterial liver diseases 

Very few publications exist on bacterial infections in Benin. 

3.1.2. Toxic Liver Diseases 
 Alcohol-related causes 

They are favoured by a high prevalence of alcohol consumption in the general 
population. According to the STEPS-Benin 2015 survey [23], the percentage of 
adults aged 18 - 69 years who engage in episodic heavy drinking (six or more 
units/glasses of alcohol on a single occasion in the past 30 days) was 7.6% (11.3% 
among men, 3.9% among women). However, harmful alcohol consumption was 
relatively low (0.5% - 1% in men and 0.1% in women). They contribute to the 
occurrence of cirrhosis, which is the second most common cause of cirrhosis 
(13.3%) in Benin after viral hepatitis [5].  
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Table 1. Prevalence of viral hepatitis B (and/or delta) in various populations in Benin 
(2002-2019) [9]-[19]. 

Authors 
[Reference] 

Period Hepatitis Population 
Sample 

size 
Prevalence 

(%) 

Kei [9] 2002 B Blood donors 500 4.8 

Ade [10] 2005 B Blood donors 7654 7.5 

Sehonou [11] 2007 B HIV* at the CNHU-HKM** 205 11.2 

Sehonou[12] 2007 B HIV in Comè 150 11.3 

Affolabi [13] 2012 B 
HIV and tuberculosis in 

Cotonou 
171 11.1 

Amidou [14] 2012 B 
Consultants at the CHD*** 

Parakou 
1516 13.9 

Sehonou [15] 2013 B 
Hemodialysis patients in 

Cotonou 
140 6.0 

De Paschale [16] 2014 B Pregnant women in Tanguiéta 283 15.5 

Affolabi [17] 2015 B 
Persons deprived of liberty in 
Cotonou Abomey, Parakou, 

Porto-Novo (Benin) 
503 11.7 

Kpossou [2] 2016 B 
Consultants or hospitalized at 

the CNHU-HKM 
2060 15.2 

Saké [18] 2019 B Pregnant women in Parakou 214 14.0 

Kpossou [19] 2019 B + D 
Patients with HBsAg in 

Cotonou (CNHU-HKM and 
Atinkanmey) 

156 3.8 

*: Human immunodeficiency virus; **: National and University Hospital Hubert Kou-
toukou Maga; ***: departmental hospital centre. 
 
Table 2. Prevalence of HCV antibodies in various studies in Benin (2002-2019) [2] [10] 
[12] [16] [20] [21] [22]. 

Authors 
[reference] 

Period Population 
Sample 

size 
Prevalence 

(%) 

Sehonou [20] 2002 
Recruits of the Beninese 

Armed Forces 
506 7.5 

Sehonou [21] 2003 HIV in Cotonou 103 3.0 

Ade [10] 2005 Blood donors 7654 4.1 

Sehonou [22] 2005 Hemodialysis patients in Cotonou 65 29.2 

Sehonou [12] 2008 HIV in Comè 150 14.0 

De Pascale [16] 2015 Pregnant women in Tanguiéta 283 7.4 

Kpossou [2] 2016 
Consultants or hospitalized at the 

CNHU-HKM 
2060 5.7 
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 Drug-related causes 
Drug-induced liver damage is most often acute. The most frequently studied 

are liver diseases due to artemisinin derivatives. Two cases of fulminant hepatitis 
and one case of hepatonephritis have been reported respectively by Guévart et al. 
[24], and Sabi et al. [25].  

However, the combination of arthemether and lumefantrine (AL), the basic 
treatment for malaria, is responsible for moderate, transient and often asymp-
tomatic hepato-cytolysis. Out of 63 children aged between 6 and 59 months who 
had been given AL at therapeutic doses, this hepato-cytolysis was found in nine 
patients (14.28%) on the third day (D3), two patients (3.17%) on D7, four pa-
tients (6.34%) on D14 and zero patients (0%) on D21. It was always moderate 
(less than twice the upper limit of normal aminotransferases), transient (one to 
two weeks) and asymptomatic. Hepatitis B and C serologies were negative in all 
the children who presented with hepato-cytolysis. AL attribution was possible in 
23.8% [8]. 
 Hepatopathies by phytoxicity: Case of aflatoxin 

Chronic aflatoxicosis is common in Benin; it is linked to the consumption of 
cereals contaminated by mycotoxins produced by Aspergillus flavus. According 
to a study published in 2017 on the quality of maize sold in markets in Benin 
and Niger, the number of maize samples with a contamination rate of more than 
20 parts per billion (ppb) of aflatoxin was 29.5% among wholesalers, 9.1% among 
retailers, and 4.2% among producers [26]. 

Links are currently being established between poverty, food consumption of 
maize and hepatocellular carcinoma. However, aflatoxin appears to be involved 
in the genesis of HCC through its association with viral hepatitis B [27].  

Liver diseases related to phytotoxicity have been little reported in Benin. 
However, phytotherapy is common: 80% of the Beninese population uses it at 
some point in their lives [28]. The medicinal properties of plants should not ob-
scure their possible hepatic side effects. Moreover, there is currently a craze 
among the Beninese population for medicinal plants: among these, Moringa oli-
feira has been the subject of much research showing its beneficial properties in 
the treatment of certain metabolic (diabetes) and cardiovascular diseases. How-
ever, recent study describes that feeding obese mice with Moringa olifeira leaf 
extract had a beneficial effect on liver steatosis [29].  

3.1.3. Liver Overload Disease 
 Liver steatosis 

Overload diseases are dominated in Benin by hepatic steatosis, which has in-
creased sonographically from 3.19% (21/662) in 1995 [30] to 14.5% (60/411) 
between 2009 and 2011 [7]. The reasons for this increase in prevalence are un-
clear. The causes could be metabolic: between 2008 and 2015 there was an in-
crease in the prevalence of diabetes (2.6% to 12.4%), hypercholesterolemia (1.8% 
to 18.2%), low consumption of fruit and vegetables 78% to 93.1% and physical 
inactivity from 9% to 15.9%. However, over the same period, the prevalence of 
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obesity decreased from 9.4% to 7.4% [23].  
Liver steatosis in people living with HIV [31] are described (102/259; 39.4%) 

as are liver steatoses in malnourished people (57/94; 60.6%) [32]. Steatoses 
linked to viral hepatitis B or C were frequent (36/339; 10.6%) [33]. They were 
associated with the presence of diabetes (20%), high blood pressure (18.7%) and 
alcohol consumption (12%), not necessarily linked to obesity, and have a partic-
ular pathophysiology. They are noted in subjects with excessive consumption of 
sugary drinks [34] [35]. 
 Iron overload 

Classically described as “African hemosiderosis” would be partly related to the 
consumption of local beer prepared and/or consumed in iron containers. It has 
been widely published in South Africa [36] [37] and Nigeria (8/98; 8.2% of ap-
parently healthy women aged 26 - 71). In the latter case, self-prescription of iron 
for suspected anaemia could in some cases promote iron overload with liver and 
heart consequences [38]. 

It should be noted that autoimmune liver diseases (autoimmune hepatitis, 
primary biliary cholangitis) have been the subject of few publications. The 
weakness of the technical platform could partly explain this lack of information.  

3.2. Therapeutic Aspects 

Many therapeutic opportunities exist for hepatopathies: antiviral drugs, antivir-
als, improved traditional medicines. But prevention remains crucial: vaccination 
against hepatitis B, combating excessive alcohol consumption and obesity, im-
proving the quality of food. In short, it is the fight for socio-economic develop-
ment. 

Research plays a key role in this fight. 

3.3. Economic Aspects of Liver Diseases: A Challenge for  
Development 

Liver diseases have a high cost. The direct costs, linked to diagnosis and treat-
ment are often expensive: the diagnosis, involving the non-invasive evaluation of 
liver fibrosis and the viral load by polymerase chain reaction (PCR) amounts to 
approximately 350,000 F CFA (572 USD). The current treatment of viral hepati-
tis B by Interferon is of the order of 7,800,000 F (12,755 USD) for 48 weeks. That 
of hepatitis C is of the order of 900,000 to 1,500,000 F CFA (1472 to 2453 USD) 
for three months with direct action antiviral drugs in generic form.  

The average cost per patient for the management of complicated cirrhosis was 
estimated at 300,080 F CFA (491 USD) for ascites, 344,406 F CFA (563 USD) for 
jaundice, 337,960 F CFA (553 USD) for digestive haemorrhage, and 331,690 F 
CFA (542 USD) for infections, 299,310 F CFA (489 USD) for hepatocellular car-
cinoma, 307,957 F CFA (504 USD) for hepatic encephalopathy, 267,480 F CFA 
(437 USD) for hematological disorders and 295,880 F CFA (484 USD) for hepa-
to-renal syndrome [39].  
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To these direct costs must be added the indirect costs, for the individual (loss 
of vital energy, loss of productivity, years of life lost) and for society (loss of ex-
perience). To do this, cost-effectiveness analyses (CEA) are needed to put in 
place the different strategies for the prevention and management of viral hepati-
tis. As an example, the optimal management of viral hepatitis B would amount 
to 5% of Senegal’s total health budget in 2012 [40]. In Benin there are are na-
tional social security plans and private insurance schemes, undertaking part of 
patients’ medical expences. But the proportion of the population covered is cur-
rently quite low. 

4. Discussion 

On the evolutionary and therapeutic level, infectious liver diseases have a 
downward trend (decrease in viral hepatitis B and C). Thus, a study carried out 
in 2016 in a primary school in Gbahouté (Adjarra, Plateau department) showed 
a seroprevalence of hepatitis B of 1.6% (6/373) in children, compared with 8/44 
(18%) in adults [41]; this is largely the result of hepatitis B vaccination introduced 
in Benin as part of the Expanded Programme on Immunisation since 2005. 
However, frequencies in the general population remain high, especially among 
adults. Conversely, toxic causes (alcoholism, drugs, phytotherapy) and metabolic 
causes (non-alcoholic hepatic steatosis) are on the increase. 

Efforts should be made in the direction of health education to avoid replacing 
the infectious scourge by the metabolic or toxic one.  

5. Conclusion 

These liver diseases, which can lead to early death, can be prevented either by 
vaccination or by improving living conditions, or by providing therapeutic care 
for those already infected. Health education and the promotion of socio-economic 
development in Benin are major weapons in this fight. Research plays a funda-
mental role. 
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Abstract 

Introduction: Gastrointestinal endoscopy plays a crucial role in the man-
agement of gastrointestinal diseases. The aim of this study was to report the 
indications and results of lower digestive endoscopy in a hospital center in 
Senegal. Patients and Methods: We conducted a descriptive retrospective 
study from September 1st, 2017, to September 30, 2018 at the gastrointestinal 
endoscopy unit of the regional hospital center of Thiès. All patients received 
for lower gastrointestinal endoscopy and whose reports were usable, were in-
cluded. In the reports, we collected and analyzed sociodemographic data, in-
dication and results of the endoscopic examination. Results: We included 250 
patients. There were 140 men (sex ratio 1.27). The average age was 42 years 
[range 1 - 92 years]. There were 37 colonoscopies (14.8%), 51 rectosigmoi-
doscopies (20.4%) and 162 anorectoscopies (64.8%). The patients were from 
the region of Thiès in 82% of cases. In most cases, they were most often re-
ferred by general practitioners (22.8%) and surgeons (20.8%). The main indi-
cations were rectal bleeding (36.8%), hemorrhoidal disease (23.2%) and 
proctalgia (11.6%). Hemorrhoidal disease (63.6%), anal fistula (14%) and tu-
mors (8.8%) were the most common pathologies. Conclusion: Admitted pa-
tients at the gastrointestinal endoscopy unit of the regional hospital center of 
Thiès have many indications as well as pathologies. Anal pathology is domi-
nated by hemorrhoidal disease.  
 

Keywords 

Lower Gastrointestinal Endoscopy, Rectal Bleeding, Hemorrhoidal Disease 

How to cite this paper: Fall, M.P., Basséne, 
M.L., Diallo, S., Gueye, M.N., Cissé, C.A.B., 
Diop, M.M., Dia, D. and Mbengue, M. 
(2023) Indications and Results of Lower 
Gastrointestinal Endoscopy in a Regional 
Hospital Center in Senegal. Open Journal 
of Gastroenterology, 13, 43-48. 
https://doi.org/10.4236/ojgas.2023.131005 
 
Received: December 23, 2022 
Accepted: January 16, 2023 
Published: January 19, 2023 
 
Copyright © 2023 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.2023.131005
https://www.scirp.org/
https://doi.org/10.4236/ojgas.2023.131005
http://creativecommons.org/licenses/by/4.0/


M. P. Fall et al. 
 

 

DOI: 10.4236/ojgas.2023.131005 44 Open Journal of Gastroenterology 
 

1. Introduction 

Lower GI endoscopy plays a crucial role in the management of gastrointestinal 
tract pathologies. It represents the benchmark examination for the exploration 
of most colorectal diseases. It has been used in the regional hospital center of 
Thiès since 2004. Its availability has enhanced the quality of the technical capac-
ity within the center. In Senegal, little research has been done on lower GI en-
doscopy. Our goal was to evaluate the indications and results of diagnostic lower 
GI endoscopy in the regional hospital center of Thiès. 

2. Materials and Methods 

It was a descriptive retrospective study conducted covering the period from Sep-
tember 1st, 2017, to September 30, 2018 in the Gastrointestinal Endoscopy Unit 
of the Regional Hospital Center of Thiès. Our study population was composed of 
patients received for lower gastrointestinal endoscopy. We included all patients 
whose reports were usable. Non-inclusion criteria were refusal to proceed to the 
examination. 

We collected data related to age, gender, geographic region, referring practi-
tioner, indication, and results of endoscopic examination. Data were analyzed 
with the software Sphinx Plus Version 5. 

3. Results 

We gathered 250 lower gastrointestinal endoscopy reports which concerned 250 
patients. No record was excluded. It was 27 colonoscopies (14.8%), 51 rectosig-
moidoscopies (20.4%), and 162 anorectoscopies (64.8%). 

Colonoscopy was incomplete for 20 patients (54.1%). The causes of failure 
were poor bowel preparation in 6 cases and poor tolerance in 6 cases. For 8 pa-
tients, the cause was not specified. 

Patients had an average age of 47 years [range: 1 - 92 years]. There was a male 
predominance with 140 men (sex ratio of 1.3). 

Patients originated from the region of Thiès in 82% of cases and from the re-
gion of Diourbel in 5.2% of cases (Table 1). Geographic region was not specified 
for 14 patients. 

Patients were addressed by general practitioners in 22.8% of cases and by 
surgeons in 19.6% of cases (Table 2). The referring practitioner was not speci-
fied for 86 patients. 

Rectal bleeding (36.8%), hemorrhoidal disease (23.2%), proctalgia (11.6%), 
rectal prolapse (7.2%) and abnormal bowel movement (6.8%) were the most 
common indications (Table 3). 

Lower gastrointestinal endoscopy was normal for 25 patients (10%). It showed 
anomalies in 90% of cases. 

The main pathologies were hemorrhoidal disease (63.6%), anal fissure (14%), 
ano-rectitis (7.2%) and anal fistula (5.6%) (Table 4). 
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Table 1. Distribution of patients by geographic region. 

Region Number of patients 
Percentage  

(%) 

Thiès 205 82 

Diourbel 13 5.2 

Louga 9 3.6 

Dakar 5 2 

Other* 4 1.6 

Non specified 14 5.6 

*Kaolack, Saint Louis, Vélingara. 
 
Table 2. Distribution of patients by referring practitioner. 

Referring practitioner Number of patients 
Percentage  

(%) 

General practitioner 57 22.8 

Surgeon 49 19.6 

Internal medicine practitioner 42 16.8 

Pediatrician 8 3.2 

Urologist 5 2 

Gastroenterologist 3 1.2 

Non specified 86 34.4 

 
Table 3. Distribution of patients by main indications of lower GI endoscopy. 

Indications Number of patients 
Percentage  

(%) 

Rectal bleeding 92 36.8 

Hemorrhoidal disease 58 23.2 

Proctalgia 29 11.6 

Rectal prolapse 18 7.2 

Abnormal bowel movement 17 6.8 

Anemia 13 5.2 

Anal fistula 11 4.4 

Anal fissure 8 3.2 

Abdominal pain 7 2.8 

Dysentery 6 2.4 

Rectal mass 5 2 

Colic tumor 3 1.2 
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Table 4. Distribution of patients by pathology. 

Indications Number of patients 
Percentage  

(%) 

Hemorrhoidal disease 159 63.6 

Anal fissure 35 14 

Ano-rectitis 18 7.2 

Rectal prolapse 15 6 

Anal fistula 14 5.6 

Colorectal cancer aspect 10 4 

Colorectal polyp 9 3.6 

Hypotonic sphincter 6 2.4 

Colonic diverticulosis 5 2 

Anal cancer aspect 3 1.2% 

Perianal dermatitis 2 0.8 

Extrinsic rectal compression 2 0.8 

Anal wart 1 0.4 

Rectocolititis 1 0.4 

 
Hemorrhoids were grade 1 in 60% of cases, grade 2 in 22.8% of cases, grade 3 

in 14.3% of cases and grade 4 in 2.9% of cases. 
Colonic diverticulosis represented 2% of pathologies found on all examina-

tions, and 5.7% of pathologies shown by colonoscopy and rectosigmoidoscopy. 

4. Discussion 

In our study, the average was 47 years [range: 1 - 92 years]. Previous studies 
conducted in Senegal [1] and Cameroon [2] on lower gastrointestinal endoscopy 
found an average age of 41 and 38 years respectively. It is probably associated to 
the young age of the African population notably in Senegal. 

In our study, 20 colonoscopies were incomplete due to a poor bowel prepara-
tion or poor examination tolerance. 

The main causes of incomplete colonoscopies reported in published data were 
poor bowel preparation, poor tolerance, dolichocolon, tortuous colon, diverti-
cular disease, and low body mass index [3] [4]. 

Rectal bleeding was the most common indication of endoscopy for our pa-
tients (36.8% of cases). It represented the number one indication of examination 
in the study of Ndjitoyap et al. in Cameroon (38.84% of cases) [2]. Bagny et al., 
in a study conducted in Lomé (Togo) [5] reported it in 64.1% of cases in ano-
rectal pathologies. In the work of Dia et al., on anal pathology in Dakar [6], rec-
tal bleeding made for 57.59% of indications. 

In the series of Okon JB et al. in Ivory Coast [7], rectal bleeding was the indi-
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cation of colonoscopy in 23.3% of cases. 
In most cases GI bleeding is a cause of stress for patients. It is a pressing rea-

son for medical consultation due to the anxiety and anguish it induces. 
Hemorrhoidal disease was the indication for 23.2% of patients. It includes 

different manifestations made up of rectal bleeding, proctalgia, rectal and he-
morrhoid prolapse. 

This symptomatology was not specified on the medical reports. 
In our study, the global prevalence of colonic diverticulosis was 2%. It was 

5.7% in the population of patients who benefitted from colonoscopy or recto-
sigmoidoiscopy. Ndjitoyapet et al. in Cameroon [2], and Dia et al. in Senegal [1] 
noted respectively a prevalence of 2.6% and 1.2% on all lower endoscopy. 

Mbengue et al. (Senegal) [8] in a study on colonic diverticulosis found an en-
doscopic prevalence of 9.49% on all colonoscopy. In the study of Okan et al. in 
Ivory Coast [7], colonic diverticulosis was the cause of bleeding in 8.2% of cases. 

Prevalence is higher in Northern countries particularly in France where it is 
17.6% [9]. 

Colorectal cancer aspects were found in 4% of patients. In studies conducted 
in Cameroon [2] and Senegal [1] the prevalence of colorectal cancer was respec-
tively of 5.55% and 4.2%. 

Akouane F et al. [10] in a study on the indications, results, and yield of colo-
noscopy in Cameroon, found a prevalence of 7%. Bernardini [9] found a preva-
lence of 2.5%. 

The lack of pathologic anatomy study is a major limitation to our study. It 
would have enabled us to confirm the malignant nature of lesions and specify 
their histological type. 

Colonic diverticulosis and colorectal cancer are rare in Africa. However, there 
is a steady increase of their prevalence which may result partly from the wester-
nization of dietary habits (low fiber and high-fat diet), and as well as from the 
increase in life expectancy and the improvement of technical capacity. 

Lower gastrointestinal endoscopy showed polyps for 3.6% of patients. They 
were reported in 15.63% of cases in Cameroon [2], 5.8% in Senegal [1] and 
11.4% in Ivory Coast [7]. 

There is a great disparity of the prevalence of polyps from one region of the 
world to another and within the same region. Indeed, they represent a real pub-
lic health issue in Europe and North America where high prevalence are noted, 
whereas they are rare in Africa and Asia [8] [11]. 

5. Conclusion 

Lower GI endoscopy is an essential procedure in the management of lower GI 
tract pathologies. In the gastrointestinal endoscopy unit of the Regional Hospital 
Center of Thiès rectal bleeding constitutes the most frequent indication. He-
morrhoids is the most common diagnosed disease. Its popularization in the re-
gion of Thiès would make it more accessible to the population. 
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Abstract 
Introduction: Gastroduodenal lesions are common in chronic kidney disease 
(CKD). They are linked to various factors including Helicobacter pylori in-
fection (H. pylori). Few data are available in Africa on H. pylori infection and 
chronic kidney disease. The aim of this study was to assess the impact of H. 
pylori infection and to describe the gastroduodenal lesions found in patients 
with chronic kidney disease. Patients and Methods: A cross-sectional study 
was conducted, February 1st to May 31st, 2021, at the Douala General Hospital 
in Cameroon. We included patients with CKD classified as stages 3 to 5 ac-
cording KDIGO classification, on hemodialysis or not, who agreed to partic-
ipate in the study. They were matched with a “control” population including 
patients with normal renal function according to sex and age (ratio 1:2). Pa-
tients on antibiotics and/or proton pump inhibitors were excluded. We col-
lected data from CKD patients and from medical records for non-CKD 
group. Each patient underwent an upper digestive endoscopy and identifica-
tion of H. pylori using a urease rapid test. Logistic regression was used to 
identify independent associations for a significance level set at p < 0.05. Re-
sults: We included 99 patients including 33 with CKD and 66 control pa-
tients. Among patients with CKD, the predominance was male (n = 18/33 or 
54.5%). The mean age was 51.2 ± 12.8 years. Arterial hypertension was the 
first etiology of CKD (n = 13 or 39.4%). The prevalence of H. pylori in pa-
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tients with CKD was 63.6% versus 37.9% in control patients (p-value = 
0.015). The main endoscopic lesions were erosive gastropathy (n = 14 or 
42.4%) and erythematous gastropathy (n = 7 or 21.2%). Patients with CKD 
were 5 times more likely to have H. pylori infection (OR = 5.69; CI 95% 0.14 - 
0.82; p = 0.017). Factors associated with H. pylori infection were chronic 
kidney disease (aOR = 1.02; CI 95% 0.14 - 0.82; p = 0.017) and hemodialysis 
(aOR = 10; CI 95% 1.08 - 91.9; p = 0.042). Conclusion: The prevalence of H. 
pylori infection is higher in patients with CKD. Endoscopic lesions are in-
flammatory. Factors associated with H. pylori infection are chronic kidney 
disease and hemodialysis.  
 

Keywords 
Chronic Kidney Disease, H. Pylori, Gastroduodenal Lesions, Comparative 
Study, Cameroon 

 

1. Introduction 

Helicobacter pylori is a spiral-shaped, gram-negative flagellated bacterium that 
usually resides in the gastric mucosa [1]. It affects approximately 50% of the 
world’s population, even 80% in lower and middle outcome countries [1] [2]. 
The prevalence according to a study conducted by Ankouane et al. in Yaoundé 
(Cameroon) is up to 72.5% in hospital [3]. The main route of transmission is 
person-to-person transmission and often occurs in the first 5 years of life [4]. 
The risk factors for infection with H. pylori are low socioeconomic level, prom-
iscuity, family history of H. pylori infection or gastritis, alcohol consumption, 
smoking [5]. The diagnosis of H. pylori is made by noninvasive methods (the 
rapid urease test, the breath test, serology, stool antigen test) or invasive me-
thods biopsy-based tests (culture and histology) [6] [7]. The gold standard is 
histology, but current methods have been developed, using high-definition en-
doscopy [7]. 

It has close associations with gastroduodenal disorders [8] [9]. Recent studies 
suggest some extra gastroduodenal disorders like chronic kidney may be related 
to H. pylori [10] [11] [12] [13]. Although evidence demonstrating an association 
between H. pylori infection and renal disease remain unknown. About 25% - 
75% of chronic kidney disease (CKD) patients suffer from multiple gastrointes-
tinal lesions and their complications (gastric erosions, peptic ulcer disease, an-
giodysplasia, and gastrointestinal bleeding) [14] [15] [16]. H. pylori plays a ma-
jor role in the genesis of many gastrointestinal conditions both in individuals 
with normal renal function and CKD. It has been hypothesized that the uremic 
state of CKD patients increase the risk of H. pylori infection [17] [18]. This 
stems from the notion that H. pylori possess several pathogenetic determinants, 
including urease activity, converting urea to ammonia, providing protection 
against low pH [18]. Thus, the gastric mucosa of uremic patients could be prone 
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H. pylori mucosal colonization, leading to mucosal damage and gastrointestinal 
lesions [19]. However, this was contradicted by some studies that reported no 
association between the uremic state and H. pylori colonization [19] [20]. 

The prevalence of H. pylori infection in CKD patients ranges from 20% to 
64% [21] [22] [23] [24] [25]. However, the association of H. pylori and CKD pa-
tients compared to individuals with normal renal function (NRF) remains con-
troversial. In Africa, very few data are available on the association between these 
two frequent conditions. We aimed to study the prevalence and the determi-
nants of H. pylori infection and gastroduodenal lesions in CKD patients. 

2. Patients and Methods 

We conducted a cross-sectional study at the Douala General Hospital over 5 
months from January to May 2021. We included patients over the age of 18, 
with CKD between stage 3 and 5 according to KDIGO classification [26], and 
who had freely consented to participate in the study. We excluded patients re-
cently on proton pump inhibitors two weeks or less prior to the interview, on 
nonsteroidal anti-inflammatory drugs, histamine 2 receptor inhibitors, antibio-
tics (Amoxicillin, Clarithromycin, Metronidazole, Quinolones, Tetracycline) 
within one last month. A group of comparison was selected with normal renal 
function (NRF). Two NRF age and sex corresponding patients were included for 
one CKD patient. 

CKD was defined as documented chronic kidney failure by a nephrologist for 
more than 3 months with GFR ≤ 60 ml/min [26]. The stage defined according 
KDIGO guidelines [26]. NRF was considered as having a normal serum creati-
nine level and no history of kidney disease or no risk factors of CKD for patients 
without serum creatinine [26]. The patients were contacted through the neph-
rology department of the Douala general hospital. The sample size calculation 
was calculated using the formula for comparing two proportions [27]: 

( ) ( )1 1 2 2
p,power

1 2

1 1p p p p
n c

p p
− + −

= ×
−

 

where n is sample size; p1 and p2 are expected sample proportions of the two 
groups and cp,power the critical value, for a confidence interval of 95% the critical 
value is 1.96.  

Nardone et al. reported the proportion of CKD patients with H. pylori infec-
tion as 74% (p1) and in patients with NRF as 36% (p2). Applying the above for-
mula, the 23 participants per group, and to cover non-consenting patients, we 
added 20% to the minimum sample size. Therefore, the minimum sample size 
for our study was 28 participants per group. 

After signing the informed consent form, each patient was interviewed by the 
principal investigator and the data collected was noted on an anonymous and 
individual data collection sheet. We collected data on socio-demographic cha-
racteristics (age and sex), past history (high blood pressure, diabetes, HIV status, 
viral hepatitis), lifestyle (notion of alcohol consumption, and/or smoking), CKD 
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(date of diagnosis, etiology, onset of dialysis, number of weekly dialysis ses-
sions). Then, an appointment was scheduled for the upper GIT endoscopy. Up-
per GIT endoscopy was performed by a single endoscopist using a FUJINON® 
EPX-2200 endoscopy column. This endoscopist was a senior endoscopist. Dur-
ing the endoscopy examination, five biopsies are taken: two in the antrum, two 
in fundus and one in corner of lesser curvature. These biopsies were used to 
check for H. pylori. The biopsies were placed in a urease rapid test kit (Helico-
tecUT®Plus). The result on the urease rapid test kit is given within 30 minutes to 
2 hours according to the instructions available. The lesions found and the results 
of the urease rapid test kit were recorded in the data collection sheet for each pa-
tient. We classified endoscopic lesions according to location and the type. In the 
stomach, lesions were gastritis (erythematous, erosive, pseudo-nodular) and 
ulcer. The lesions of esophagus were esophagitis. Ulcer and bulbitis were the le-
sion described in duodenum.  

Data were analyzed using SPSS version 28 software. Results were expressed as 
mean ± SD and percentages. Comparison between groups was made using chi- 
square test for categorical variables and Student T-test for continuous variables. 
Logistic regression was performed to determine factors independently associated 
to H. pylori infection in CKD patient (95% Confidence Interval). Results were 
considered statistically significant for p-value < 0.05. 

Ethical considerations  
Ethical approval was granted by the institutional review board (IRB) of the 

Faculty of Health Sciences (FHS), University of Buea n˚2021/1275-02/UB/SG/ 
IRB/FHS. Administrative authorization was obtained from the Administration 
of the Douala General Hospital n˚002AR/MINSANTE/HGD/M/01/21. 

Respect for autonomy: Participants were given consent forms to sign after 
understanding the details (nature, risks, benefits) of the study. The participants 
were free to withdraw from the study at any time they pleased.  

Confidentiality: Participants were given codes instead of using their names 
for identification. The consent forms containing names were kept separate from 
the data collection forms. These forms were kept secure.  

Beneficence: Participants benefited from a gastroenterology consultation and 
knowing their H. pylori and gastroduodenal disease status for free. They were also 
counselled and given prescriptions if needed. The information obtained at the end 
of the study will improve scientific knowledge, which could help their management.  

Non-maleficence: There were no risks involved in this study. All efforts were 
made to maximize the safety of participants. 

Justice: Participants were treated equally and fairly. 

3. Results 

We included 33 CKD and 66 NRF patients in this study. 54.4% were males 
(54.4%) with a M/F ratio of 1.2. The mean age was 51.1 ± 12.8 years ranging 
from 26 - 77 years. Hypertension (32.3%) and diabetes (7.1%) were the main 
comorbidities. 75.8% of CKD patients were at stage 5, and 66.7% were on dialy-
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sis. The median duration of hemodialysis was 5 years (IQ 1.5 - 6.5). The main 
etiology of CKD was hypertension (Table 1). In both groups, we had a common 
history of chronic epigastric pain, which was more present in CKD patients, 
96.9% vs 43.9% (p-value < 0.001). Epigastric pain, pyrosis, and eructation were 
the commonest presenting symptoms in both groups (Table 2). The CKD pa-
tients significantly presented anorexia and asthenia. The prevalence of H. pylori 
infection among CKD patients was 63.6% and 37.9% in patients with NRF 
(p-value = 0.015) (Figure 1). 

Gastroduodenal lesions were present in 87.9% (95% CI: 69.9% - 98.2%) of 
CKD patients vs 72.7% (95% CI: 61.74% - 83.6%) in patients with NRF (p = 
0.73). The most common endoscopic finding in patients with H. pylori infection 
was erythematous gastropathy (Table 3). The difference between CKD patients  
 
Table 1. General characteristics of study population. 

 
All patients 

(n = 99) 
N (%) 

CKD patients 
(n = 33) 
N (%) 

NRF patients 
(n = 66) 
N (%) 

Mean Age (years)  51.2 ± 12.8 51 ± 12.8 

Sex    

Males  18 (54.5) 36 (54.5) 

Females  15 (45.5) 30 (45.5) 

Comorbities    

Hypertension 32 (32.3) 26 (78.8) 6 (9.1) 

Diabetes 7 (7.1) 6 (18.2) 1 (1.5) 

HIV 7 (7.1) 4 (12.1) 3 (4.5) 

Etiologies of CKD    

Hypertension  13 (39.4)  

Diabetes  4 (12.1)  

Chronic glomerunephritis  4 (12.1)  

Others(1)  7 (21.2)  

Unknow  5 (15.2)  

Stages of CKD    

3  2 (6.1)  

4  6 (18.2)  

5 non dialyzed  3 (9.1)  

5 dialyzed  22 (66.7)  

Duration of dialysis (years)    

Median (IQR)  5 (1.5 - 6.5)  

(1): mixed nephropathy, HIV, Polycystic kidney disease, chronic interstitial nephritis. 
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Figure 1. Prevalence of H. pylori infection. 

 
Table 2. Clinical Presentation of study population. 

Clinical characteristics 
CKD (N = 33) 

N (%) 
NRF (N = 66) 

N (%) 
Total (N = 99) 

N (%) 
p-Value 

Chronic epigastric pain 32 (96.9) 29 (43.9) 61 (61.6) <0.001 

Nausea 13 (39.4) 30 (45.5) 43 (43.4) 0.56 

Pyrosis 23 (69.7) 51 (80.3) 74 (74.7) 0.23 

Bloating 10 (30.3) 28 (42.4) 38 (38.3) 0.24 

Regurgitation 5 (15.2) 22 (33.3) 27 (27.2) 0.05 

Eructation 20 (60.6) 52 (78.8) 72 (72.7) 0.05 

Anorexia 16 (48.5) 4 (6.1) 20 (20.2) <0.001 

Asthenia 13 (39.4) 2 (3.0) 15 (15.2) <0.001 

Epigastric tenderness 17 (51.5) 30 (45.5) 47 (47.5) 0.67 

 
Table 3. Endoscopic findings. 

 
CKD (n = 33) 

N (%) 
NRF (n = 66) 

N (%) 
Total 

(n = 99) 
p-value 

Normal exam 4 (12.1) 18 (27.3) 22 (22.2) 0.064 

Esophagitis 3 (9.1) 0 (0.0) 3 (3.0) 0.051 

Erythematous gastritis 14 (42.4) 13 (19.7) 27 (27.3) 0.314 

Erosive gastritis 7 (21.2) 1 (1.5) 8 (8.1) 0.009 

Gastric ulcer 2 (6.1) 2 (3.0) 4 (4.0) 0.855 

Pseudonodular gastritis 1 (3.0) 3 (4.5) 4 (4.0) 0.385 

Erythematous bulbitis 3 (9.1) 4 (6.1) 7 (7.1) 0.872 

Bulbar ulcer 1 (3.0) 3 (4.5) 4 (4.0) 0.385 

Hiatal hernia 4 (12.1) 0 (0.0) 4 (4.0) 0.022 

Cardiac incontinence 3 (9.1) 2 (3.0) 5 (5.1) 0.495 
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and NRF patients was significant with erosive gastritis (p = 0.009) and hiatal 
hernia (p = 0.002) (Table 3). CKD (aOR = 1.02; CI 95% 0.14 - 0.82; p = 0.017) 
and dialysis (aOR = 10; CI 95% 1.08 - 91.9; p = 0.042) were independently asso-
ciated to H. pylori infection (Table 4). We had no association between sex, age, 
endoscopic lesion, duration of dialysis and H. pylori infection in CKD patients.  

4. Discussion 

Upper gastrointestinal disorders are common among CKD patients. Although 
their etiologies are multifactorial, H. pylori infection is a known cause. In addi-
tion, there is a discrepancy in the frequency of H. pylori infection in CKD pa-
tients compared to NRF patients. In this study, we evaluated the prevalence of H. 
pylori infection and gastroduodenal lesions by upper GI endoscopy and a con-
comitant rapid urease test. Although our sample size was larger than calculated, 
many patients could not be included in the study because they were treated with 
proton pump inhibitors in an almost systematic manner; this is a bias in esti-
mating the prevalence of H. pylori infection. In addition, the lack of follow-up 
does not allow us to assess the long-term impact of chronic kidney disease on H. 
pylori infection and the evolution of endoscopic lesions. 

The prevalence of H. pylori infection was significantly higher in CKD patients 
than in patients with NRF (63.6% vs 37.9%). Similar findings are reported by 
Khedmat et al. and Nardone et al. [28] [29]. We nevertheless found contradicto-
ry results in certain studies [14] [15] [16] [20] [21]. The variation in these results 
may be related to different diagnostic methods, but also to the type of patients 
chosen. The exact relationship between H. pylori infection and CKD is still to be 
determined. We found no association between age or sex and H. pylori infection 
in CKD, according to some studies [30]. The CKD and dialysis were significantly 
associated with this infection. Asl et al. found high prevalence of H. pylori infec-
tion in hemodialyzed patient without a significant difference [25]. Low gastric 
motility, low chloride level, elevated uremia and immunosuppression in CKD 
patients could be synergistic risk factors for gastric colonization with H. pylori. 
Concerning dialysis, many study suggest that a long time in dialysis can have a 
protective effect to H. pylori infection [31] [32] [33] [34]. Sugimoto et al.  
 
Table 4. Factors associated to H. pylori infection in CKD patients. 

Variables Odd Ratio 
Min CI 
at 95% 

Max CI 
at 95% 

p-Value 

Dialysis 10.00 1.08 91.98 0.042 

Chronic kidney disease 1.02 0.02 0.64 0.017 

Duration of dialysis ≤ 4 years 1.525 0.058 1.907 0.217 

Presence of endoscopic lesions 1.90 0.232 15.582 0.550 

Age ≤ 55 years 0.667 0.152 2.926 0.591 

Sex male 0.79 0.000 16.163 0.350 
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reported that being on dialysis, and specifically for less than four years is asso-
ciated with H. pylori infection [23]. Rasmi et al. conducted a study with IgG se-
rologic markers and reported that H. pylori infection significantly increased with 
the duration of dialysis [32]. We found no association between H. pylori infec-
tion and duration of dialysis.  

Previous studies have reported multiple upper GI endoscopic lesions in CKD 
patients which are present in 25% - 75% of these patients [14] [15] [16]. We ob-
served a high prevalence of gastroduodenal lesions in CKD patients is like those 
found in several studies [27]-[32]. It is slightly higher than that found by Cisse et 
al. in Senegal or Serme et al. in Burkina Faso which had respective prevalence’s 
of 76% and 72.9% [35] [36].  

The gastroduodenal lesions were frequent in CKD patient more than NRF like 
Nardone et al. studies [28]. In a study on asymptomatic patients from both groups, 
gastroduodenal lesions were more frequent patients with NRF compared to 
CKD patients (95% vs 81.5% respectively) [29]. The pathogenesis of upper ga-
strointestinal mucosal lesions in CKD patients remains undefined, and it is un-
certain whether these patients are more prone to have these lesions compared to 
the normal population. However, there are hypothesis on the role of uremia. 
Hyper uremia increases hydrogen ions back-diffusion across mucosa. In addi-
tion, CKD is associated with a lower clearance of gastrin. Hence, both factors 
subsequently cause acid hypersecretion which may lead to mucosal injury. 
Moreover, gastrin decreases pyloric sphincter tone, predisposing to biliary ref-
lux, thus worsening the mucosal injury [37] [38] [39]. In this study we found no 
significant association between CKD and the type of gastroduodenal lesions. 
Erythematous gastritis was the commonest gastroduodenal lesion observed in H. 
pylori-infected patients from both groups. This is like the literature [28] [29] 
[30]. Karari et al. demonstrated that duodenal ulcers and duodenal bulb defor-
mities were more frequent in H. pylori-infected CKD patients than those with 
NRF [24]. This is not consistent with our findings. Erosive gastritis and hiatal 
hernias were more common in the H. pylori-infected CKD group. We found no 
significant association between H. pylori infection and the existence of gastro-
duodenal lesions. 

5. Conclusion 

The prevalence of H. pylori infection in CKD patients is higher compared to 
those with NRF. There was no significant difference in the frequency of gastro-
duodenal lesions between both groups. Being CKD patients on dialysis contri-
buted to the occurrence of this infection in CKD patients. We need more studies 
to evaluate the long-term impact of CKD and duration of dialysis on H. pylori 
infection and gastroduodenal lesions.  
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Abstract 
Biliary cystadenoma is a multilocular cystic benign tumor which arises in the 
intrahepatic biliary system. Diagnosis is often difficult and based on imaging, 
however histology remains the only argument for diagnosis certainty. We re-
port a case of biliary cystadenoma in a 69-year-old female. Observation: it was 
a 69-year-old female with history of RHUPUS syndrome (Lupus + Rheuma-
toid arthritis) under low-dose corticosteroid therapy. She presented with pain 
in the right hypochondrium with permanent moderate intensity for 3 months 
associated to altered performance status. Physical examination showed a he-
patomegaly, cervical subluxation, and pulmonary condensation syndrome. He-
patobiliary ultrasound showed presence of multiple septate cystic formations 
occupying segments 1, 7, 8, 5 of the left liver. Abdominal CT scan and hepatic 
MRI were in favor of biliary cystadenoma but could not rule out biliary cys-
tadenocarcinoma with certainty. Conclusion: biliary cystadenoma is a benign 
cystic tumor of the liver. The differential diagnosis with cystadenocarcinoma 
is most often difficult and usually requires histological analysis for diagnostic 
certainty. 
 

Keywords 
Cyasdenoma, Cysadenocarcinoma, Bile Duct 

 

1. Introduction 

Biliary cystadenoma is a rare, benign, cystic and multilocular tumor which arises 
the intrahepatic biliary system occurring most often in middle-aged women [1]. 
Diagnosis is often difficult due to a lack of clinical, biological, and radiological 
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specificity. Imaging remains the key element of orientation, however confirma-
tion remains histological. 

We report a case of intrahepatic biliary cystadenoma in a 69-year-old female 
based on imaging after ruling out other causes of liver benign cystic tumors. 
However, the problem of differential diagnosis with a biliary cystadenoma car-
cinoma arose due to the lack of histological evidence. 

2. Observation 

It was a 69-year-old female, Gravida 10, Para 8, 2 abortions, with history of 
RHUPUS (Lupus and rheumatoid arthritis) with follow-up for a year in the in-
ternal medicine department of the university hospital Aristide Le Dantec, under 
low corticosteroid therapy dose (prednisone 5mg/day) and under hydroxychlo-
roquine (400 mg/day). She presented for 3 months with pain in the right hypo-
chondrium with permanent moderate intensity aggravated by coughing and deep 
inspiration and associated with bowel movement disorder as of constipation, 
and productive cough with white phlegm. On admission, physical examination 
found a renitent painful hepatomegaly with an irregular anterior surface, a blunt 
lower edge, cervical subluxation, syndromic anemia, and a grade 2 altered per-
formance status. Biology tests found a non-specific inflammatory response syn-
drome with elevated CRP level of 48 mg/l and inflammatory anemia with he-
moglobin level of 9.5 g/dl.  

Liver assessment was normal apart from the slightly elevated GGT at 2 N, the 
alpha fetoprotein was normal at 1.15 ng/ml.  

Hepatobiliary ultrasound showed a hepatomegaly with regular contours, he-
terogeneous echostructure by the presence of multiple compartmentalized cystic 
formations occupying segments 1, 7, 8, 5, the largest of which sat at the level of 
the left liver 89 × 68 mm and exerted a mass effect on the left branch of the por-
tal vein and pancreas (Figure 1). There was no ascites, and the bile ducts were 
not dilated. 

Confronted to these ultrasound signs and the endemic context, the hypothesis 
of a hydatid cyst had been brought up but was unlikely, as the analysis of the cyst  
 

 
Figure 1. Ultrasound of septate cystic lesions of the liver. 
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fluid obtained through ultrasound-guided puncture, under antiparasitic cover with 
albendazole did not highlight the presence of laminar membrane debris, hooks or 
protoscolex after cytological examination. The hydatid serology by immunoelec-
trophoresis was negative.  

Amoebic and pyogenic abscess, as well, were eliminated after bacteriological 
and parasitic study of the liquid did not isolate any germ. The amoebic serology 
was negative. Abdominal CT showed multiple formations of fluid density disse-
minated over the entire hepatic parenchyma, the largest of which measured 119 × 
52 mm. Some were compartmentalized and not enhanced by contrast and mod-
erately compressing the hepatic hilum, suggesting a biliary cystadenoma (Figure 
2).  

Hepatic magnetic resonance imaging showed well-limited diffuse septate cys-
tic formations located in the left liver with hyposignal on T1 and homogeneous 
hypersignal on T2, with non-enhanced septa after injection of gadolinium, sug-
gesting a biliary cystadenoma. 

The diagnosis of biliary cystadenoma was retained; however, liver biopsy would 
have enabled to eliminate with certainty a cystadenocarcinoma. The patient was 
put under analgesic treatment, a left hemi-hepatectomy was indicated, but the 
patient died of a pulmonary embolism that occurred on day 12 of hospitaliza-
tion. 

3. Discussion 

Biliary cystadenoma is described as a multilocular cystic benign tumor with smooth 
surface and external vascularization. It has recurrence characteristic and poten-
tial evolution towards malignancy [1]. The tumor arises in the biliary system 
most often from the intrahepatic bile ducts and very rarely from the extrahepatic 
bile ducts or the gallbladder. 
 

 
Figure 2. Septate hypodense lesions on CT scan. 
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The origin of the cystadenoma is often disputed but for most, it would be of 
congenital origin originating from the primitive ectopic biliary tissue [1] [2]. It is 
a rare tumor and represents 5% of benign liver tumors and occurs in 80% of 
cases in middle-aged women over 50 - 60 years [3] [4]. 

The clinical signs are not very specific, there may be abdominal pain in the 
right hypochondrium or in the epigastric area of varying intensity, sometimes 
bearable, jaundice in the eventuality of compression of the bile ducts, ascites 
secondary to portal hypertension resulting from compression of the portal vein 
[3]. In our case, the revealing signs were pain in the right hypochondrium and 
hepatomegaly.  

The onset of ascites, jaundice or exacerbation of pain should raise concern over 
complications such as intracystic hemorrhage, secondary infection, peritoneal 
rupture, or malignant transformation. On ultrasound, the typical lesion is a 
large, sometimes unilocular, multilocular cyst and may be anechoic, hypoechoic, 
or echogenic and septate [3] [4]. The abdominal CT scan provides further infor-
mation on the nature of the cystic lesion and enables locoregional assessment by 
specifying the site of the tumor, its size and its relationship with the neighboring 
organs. The lesions are often hypodense with a fluid density (less than 30 Houns-
field) with rare septal and parietal calcifications [5] [6]. After the injection of 
contrast product, a check shall will be made of an enhancement of the capsule, of 
the septa, the presence or not of nodule, the local invasion of the liver, the bile 
ducts or the portal vessels orienting towards a cystadenocarcinoma [6].  

In our patient, the abdominal CT did not show any calcifications nor septa 
nor nodules and the wall of the cysts was regular and thin. Magnetic resonance 
imaging is more sensitive than CT scan, showing a hypointense lesion on T1 and 
strongly hyperintense and heterogeneous on T2 [7]. In our patient, the cysts 
were homogeneous on T2 on MRI. In pathological anatomy findings, tumors 
appear bulky with an average diameter varying between 7 and 15 mm, multilo-
cular, separated by partitions and surrounded by a fibrous capsule. The contents 
are liquid with a viscous, whitish, yellowish, bilious, or greenish. Hemorrhagic 
contents should suggest cystadenocarcinoma [7] [8]. Histological examination 
shows lesions with mucinous differentiation with or without mesenchymal stro-
ma [7]. In our case, the liquid was viscous and opalescent, histological examina-
tion did not find cells suspicious for malignancy. 

Treatment remains straightaway radical due to the risk of progression to ma-
lignancy and the risk of recurrence. The lesion must be removed while respect-
ing a margin of healthy tissue because of the impossibility of differentiating, on a 
macroscopic level, cystadenoma from a cystadenocarcinoma, hence the strict ob-
servance of oncological measures during surgery [4] [9]. 

4. Conclusion 

Biliary cystadenoma is a benign cystic tumor of the liver, its clinical and radio-
logical semiology is nonspecific even if the imagery directs, the diagnosis of cer-
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tainty remains histological. Differential diagnosis with cystadenocarcinoma is of-
ten difficult, hence the importance of a histological examination for diagnostic 
certainty. 
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