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Abstract 
 

Background: The meticulous identification of the hepatobiliary tree system normal anatomy during surgical operations is crucial in iat-

rogenic injury prevention. Equally important, an understanding of the congenital variations of biliary and vascular anatomy, as the litera-

ture abounds with reports of specific anatomical variations, and their surgical implications.  

Aim: This study aimed to study the presence of anatomical variations within the hepatobiliary system in Sudanese population undergoing 

endoscopic retrograde cholangiopancreatography (ERCP). 

Patients and methods: The records of patients undergoing ERCP in Soba University Hospital during 2004 to 2008 were analyzed. There 

were 277 Sudanese patients who had complained of right hypochondrial abdominal pain & history of jaundice (obstructive jaundice) that 

underwent ERCP were included within this study. The exclusion criteria included the following: Sudanese patients in whom ERCP failed 

or patients who had advanced hepatobiliary disease like cancers, strictures either cancerous or iatrogenic, fistula and iatrogenic biliary 

leak.  

Results: The analysis of 277 Sudanese patients undergoing ERCP of the hepatobiliary system showed the following results regarding the 

variations: The choledochal cyst type one (fusiform type) was present in 3 (1.08%) patients; very low cystic duct insertion (parallel) was 

present in 1 (0.36%) patient and long cystic duct was present in 3 (1.08%) patients. The ampulla of Vater size variations occurred as A) 

Normal in 158 (57%) patient, B) Small in 56 (20.2%) patients, C) Large in 29 (10.5%) patients, D) Periampullary diverticula in 4 (1.4%) 

patients and E) unclassified in 30 (10.8%) patients. Other forms of congenital anomalies were not found. 

Conclusion: The using of endoscopic retrograde cholangiopancreatography (ERCP) is a reliable radiological method for depicting con-

genital anomalies of the hepatobiliary system, but it is an invasive procedure. 
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1. Introduction 

The meticulous identification of the hepatobiliary tree system normal 

anatomy during surgical operations is crucial in iatrogenic injury preven-

tion. Equally important, an understanding of the congenital variations of 

biliary and vascular anatomy, as the literature abounds with reports of 

specific anatomical variations, and their surgical implications (Williams 

1980). In recent years the technology had developed and the using 

of imaging modalities gave the possibility to study the hepatopan-

creatico-biliary system includes computed tomography (CT) scans, mag-

netic resonance cholangiopancreatography (MRCP), percutaneous 

transhepatic cholangiography (PTC), contrast-enhanced (MRCP) and 

intraoperative cholangiography (Nayman and Özbek 2016). Endo-

scopic cannulation of the ampulla of Vater was first reported in 

1968. Since that time, the endoscopic retrograde cholangiopancrea-

tography (ERCP) was established worldwide rapidly and became a 

very useful tool for diagnosis and therapy in biliary and pancreatic 

diseases. In clinical practice, sphincterotomy was beginning to use 

in the mid-1970s and biliary stenting five years after that (Leung 

2005). 

This study reviews the congenital variations of extrahepatic biliary 

anatomy in Sudanese patients undergoing endoscopic retrograde cholangi-

opancreatography (ERCP). Further studies on image techniques and 

hepatobiliary scintigraphy for diagnosis of biliary diseases may details of 

the whole biliary ductal system and show some kinds of biliary malfor-

mation, which are clinically important such as an anomalous arrangement 

of the pancreatico-biliary ductal system, congenital biliary strictures and 

congenital dilatation of the intrahepatic bile duct associated with chole-

dochal cyst. 

2. Patients and methods 

This is a descriptive – retrospective hospital-based study carried at the 

Soba University Hospital; Sudan for four years. The author collected 

data from records of patients undergoing (ERCP) at Soba University 

Hospital during 2004 to 2008. There were 277 Sudanese patients who 

had complained of right hypochondrial abdominal pain & history of 

jaundice (obstructive jaundice) that underwent ERCP were included 

within this study. The exclusion criteria included the following: Sudanese 

patients in whom ERCP failed or patients who had advanced 
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hepatobiliary disease like cancers, strictures either cancerous or 

iatrogenic, fistula and iatrogenic biliary leak. 

Patients were referred by consultants got an appointment, and the 

procedure was explained and consent was taken for the hospital 

administration to collect data from these patients and given an 

explanation for preparation include fasting 6 hours at least. 

Investigations are ready, which are bleeding time, hemoglobin 

(Hb%), blood grouping, platelets count and ultrasound images. 

Then patients go to the comfortable X-ray room containing side 

view duodenoscope Olympus CLV –U 40 and appropriate ERCP 

accessories as catheters, contrast and emergency drugs. 

Before the procedure, the patients were asked to remove dentures, 

eye glasses and contact lenses. Then they were asked about the 

history of any allergic reactions to any medications or contrast 

dye. Diathermy cuff was put under the upper-right leg. After 

wearing a hospital gown, the patient was asked to lie on x-ray 

table, the left arm behind his back to facilitate rotating into the 

prone position (Oblique prone position). Endoscopist & their 

assistants wear a protective lead apron, and then started the 

procedure after sedating patient intravenously with pethedin 25mg 

and diazepam 5mg. Endoscopic tube was introduced through 

mouth/esophagus/stomach until it reaches second part of duode-

num, then the ampulla was identified. Cholangiographic catheter 

was introduced & radiocontrast dye injected to common bile duct 

& extrahepatic ducts until reach intrahepatic ducts. Selected still 

images obtained on X-ray film and the film preparation was done 

by radiology technicians using X-ray machine KXO – ISE model 

and X-Omat film processor. The interpretation of radiological film 

was carried out by senior endocopist.  

Then the data were arranged on a master sheet. The author analyzed 

data using the computer program (SPSS) version 15.1 for evaluation of 

the results. 

3. Results 

In this study of 277cases, 156 (56.3%) were females and the 

remaining 121 (43.7%) were males, and the majority of anatomical 

variations present in our study seen in females, (Table 1). The peak 

incidence of patient's age for the hepatobiliary system variations discovery 

was ranged between 46 - 60yrs (middle age), which represent 30.68%, 

(Figure 2 ). 

The analysis of 277 Sudanese patients undergoing ERCP of the 

hepatobiliary system showed the following results regarding the variations: 

The choledocal cyst type 1 (fusiform type) was present in 3 (1.08%) 

patients; very low cystic duct insertion (parallel) was present in 1 

(0.36%) patient and the long cystic duct was present in 3 (1.08%) 

patients, (Table 2).  

The ampulla of Vater size variations occurred as A) Normal in 158 (57%) 

patient, B) Small in 56 (20.2%) patients, C) Large in 29 (10.5%) patients, D) 

Periampullary diverticula in 4 (1.4%) patients and E) unclassified in 30 

(10.8%) patients, (Table 3). 

Other forms of congenital anomalies were not found in this study. 

 

 

              
 

Fig. 1: The Total Number of Cases per Year 

 
 

Table 1: The Gender Distribution 

Gender Frequency Percent 

Male 121 43.7% 
Female 156 56.3% 

Total 277 100% 
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Fig. 2: Age Distribution. 

 
Table 2: Congenital Anomalies and Variation of Hepatobiliary System 

Variation Frequency Percent 

Choledocal cyst (Type 1 – Fusiform shape) 3 1.08% 

Very low cystic duct insertion (Pararell Type) 1 0.36% 

Long cystic Duct 3 1.08% 
Normal cases 270 97.5% 

Total Number 277 100% 

 
Table 3: Anatomical Variations in the Size of the Ampulla of Vater 

Ampulla of Vater size Frequency Percent 

Normal  158 57% 
Small 56 20.2% 

Large 29 10.5% 

Periampullary diverticula 4 1.4% 
Unclassified 30 10.8% 

Total 277 100% 

 

4. Discussion 

When performing any hepatobiliary procedure, the frequent con-

genital variations full knowledge is required for iatrogenic injury 

prevention. In Sudan, no postmortem study, the high cost of magnetic 

resonance image (MRI) and intraoperative cholangiography not done 

as routine investigation just in a few centers. The endoscopic retrograde 

cholangiopancreatography (ERCP) is a direct contrast study of the 

pancreatic and hepatobiliary tree system. It is beneficial in the diagnosis 

and treatment of diseases such as developmental anomalies, strictures, 

and stones. Accordingly, the present study focuses on the presence of 

anatomical variations of the hepatobiliary system by analyzing ERCP 

cases from (2004-2008). The total cases are 277 presented as 2004 (8 

cases), 2005 (10 cases), 2006 (58 cases), 2007 (65 cases) and 2008 

(136 cases), (Figure 1 ) . Out of the 277cases, 121(43.7%) were 

males and 156 (56.3%) were females, (Table 1).The majority of 

variations present in our study seen in females, and this result goes 

with the literature. Furthermore, another study revealed cystic duct 

variations appeared higher with female gender 66.67% than the 

males 33.34% (Ahmad et al. 2016). Also, the choledochal cyst is 

more prevalent in females than males by a ratio over the range of 

3:1 to 4:1 (Sarin et al. 1994).  

The peak incidence of patient's age for the hepatobiliary system varia-

tions discovery was ranged between 46 - 60yrs (middle age), which 

represent 30.68%. Previous studies reviewed did not mention the 

age, (Figure 2 ) .  The anatomical variations of the cystic duct are usually 

of no clinical significance. We found one case (0.36 %) had a very low 

cystic duct insertion in common hepatic duct, (Table 2). This less than 

figures found in international data. This variation incidence varied from 

8.3% to 14% in an autopsy series (Lamah 2001). In Korea, 10,243 

ERCP cases were studied in a prospective way showed the cystic 

duct variations in 16.9% of the patients. Low union with the 

common hepatic duct (CHD) found in 9% of cases and a spiral 

passing to the common hepatic duct either anteriorly or posteriorly 

in 7.9 % of patients (Kim et al. 2002). Also, we found long cystic duct 

in 3 (1.08 %) of cases, (Table 2).The cystic duct length measured from 

common bile duct up to gallbladder was 13.4-39 mm (27.4 mm on the 

average) (Myles 1937).  

We reported in this study, gross dilatation (fusiform shape) in the mid-

dle of the common bile duct (CBD) in 3 (1.08 %) of cases diagnosed as 

choledochal cyst type one, (Table 2). The majority of cases were diag-

nosed in adult females complaining of right hypochondrial pain and jaun-

dice. This result is very low when compared to the literature and the Todani 

classification, in which 80-90% of cases represent this type (Lipsett et 

al. 1997). In fact, 60-80% of adults with choledochal cysts had compli-

cations like stone formation and cystic wall carcinoma, especially type 

one choledochal cyst showed a higher cancer incidence (Ishibashi et al. 

1997). In the clinical practice, wide (ERCP) utilization recognized increas-

ingly the anatomic abnormalities of biliary system entry into the upper 

gastrointestinal tract. Our study revealed that common bile duct distal 

end terminated in the descending duodenum in all Sudanese patients in-

cluded in this study. The anomalous opening of the common bile duct 

termination into the second part of the duodenal bulb was defined as the 

failure to demonstrate a papilla on its original site. Keddie et al. Investigat-

ed 120 patients and reported that common bile duct termination anoma-

lies in 23% of cases. Another intraoperative cholangiograms study of 

biliary tract surgery for 1000 unselected patients showed that the com-

mon bile duct entered the descending duodenum in 86.9% of patients. It 

entered the junction between the descending and transverse duodenum, 
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and the transverse duodenum in 13.1% of cases (Keddie et al. 1974). 

There were studies of 100 dissections found no termination distal to the 

junction of the second and third parts of the duodenum. Furthermore, the 

termination of the common bile duct in the proximal portion of the third 

part of the duodenum in 16 of 196 cadavers represents about 

8%.Through a standard duodenotomy, the authors found the common 

bile duct terminations at the junction of the second and third part of duo-

denum 11% and terminations in the proximal 2cm of the third part 11%. 

Hence, these studies showed that the anomalous of common bile duct 

terminations distal to descending duodenum is not rare (Davenport et al. 

1991).  

The position of the ampulla of Vater located at mid-point of the second 

part of the duodenal concave surface. Its size and shape are variable, 

and in different subjects, it may be round or oval, and either sessile or 

pedunculated. This study investigated the ampulla of Vater size variables 

in 277 patients, and revealed normal size in 158 (57%) patient, small size 

in 56 (20.2%) patients, large size in 29 (10.5%) patients, periampullary 

diverticula in 4 (1.4%) patients and unclassified in 30 (10.8%) patients, 

(Table 3). We reviewed the literature and there was no data found regard-

ing the ampulla of Vater size variations. In 1930, there was autopsies 

study conducted at the Mayo clinic showed that 58% of duodenal divertic-

ula found near the ampulla (Myles 1937).  

The using of ERCP in a study of 694 cases revealed periampullary diver-

ticula in 162 (27.3%) of cases. Furthermore, 90.1% of cases in-

creased seen after 50 years old and choledocholithiasis frequently saw in 

58.5% (Chun 1997).  

5. Conclusions 

The using of endoscopic retrograde cholangiopancreatography (ERCP) 

is a reliable radiological method for depicting congenital anomalies of 

hepatobiliary system, but it is an invasive procedure. 
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