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Chapter

Role of Endoscopic Retrograde 
Cholangiopancreatography in 
Benign Biliary Diseases
Lubna Kamani

Abstract

Endoscopic retrograde cholangiopancreatography (ERCP) is a combination of 
endoscopy and X-ray technique, which was introduced as a diagnostic tool but with 
the advancement in the technology such as balloon dilatation or stent placement in 
combination with ERCP has transformed the latter into therapeutic accessory for 
multiple biliary diseases. It can also be used as an adjunct tool to increase the success 
rate of therapy. This diversified application of ERCP emphasizes the importance of 
this procedure for patients with biliary diseases despite the certain post-interven-
tional complications. The scope of ERCP procedure is continuously increasing in the 
detection of anatomical or physiological abnormalities. ERCP plays an important role 
in conditions with biliary obstruction or biliary leaks, which may be due to primary or 
secondary causes. Biliary stents can be placed in combination with ERCP, which can 
assist in achieving therapeutic goals in patients with biliary strictures or clearance of 
biliary sludge.

Keywords: endoscopic retrograde cholangiopancreatography, ERCP, benign biliary 
disease, choledocholithiasis, cholangitis

1. Introduction

Benign biliary diseases are diversified range of disorders, which may be congenital 
or acquired that can impact hepatic bile ducts and liver involvement. Incident diagno-
sis is very common in benign biliary diseases as the symptoms can vary from clinically 
asymptomatic to cholestatic symptoms with acute or chronic clinical path resulting in 
malignancy [1]. Patient workup is very important in determining the etiology of the 
disease, suggestive symptoms play a key role such as abdominal pain with fever can be 
due to choledocholithiasis, prior history of hepato-biliary surgery leading to biliary 
leak, autoimmune diseases, inflammatory strictures, and family history hereditary/
congenital disorder [1].

Endoscopic retrograde cholangiopancreatography (ERCP), which uses combina-
tion of endoscopy and X-rays, was first introduced as a safe technique for diagnostic 
purpose of pancreaticobiliary disease. With the addition of endoscopic sphincter-
otomy technique, ERCP developed into therapeutic tool [2]. It is now considered to 
be gold standard for diagnosis of biliary-related diseases but also more reserved for 
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therapeutic purpose owing to its more invasive nature when related to the alternative 
diagnostic tools [3]. Multiple imaging techniques are used in diagnosis for biliary 
disease such as intraoperative cholangiography, abdominal ultrasonography (US), 
computerized tomography (CT), magnetic resonance cholangiopancreatography 
(MRCP), and endoscopic ultrasound (EUS). They also play key role in determining 
the patient selection for ERCP to be considered as therapeutic intervention [4], but 
still the role of ERCP in differential diagnosis of multiple disease cannot be ruled out. 
ERCP can also be used in combination with other techniques such as cholangiopan-
creatoscopy where it applies as an adjunct for evaluation and management of biliary 
and pancreatic disease [5].

Endoscopists require extensive training to perform ERCP in order to increase the 
procedure success rate and also minimize as post-procedure complications such as 
bleeding, perforation, and pancreatitis which may lead to mortality and morbidity 
[6]. ERCP is precisely advantageous in the achievement of therapeutics in biliary 
obstructive patients due to choledocholithiasis, biliary leaks, or strictures where 
the success rates are found to be greater than 90% [7]. ERCP combined with bile 
duct stenting and/or biliary sphincterotomy is preferred when the diagnosis is bile 
leaks. Pre- and post-procedure antibiotic prophylaxis is recommended to all patients 
undergoing this procedure (Table 1).

2. Cholelithiasis or gallstone disease

Stone formation and presence in the biliary tree are referred to as cholelithiasis. 
This disease is one of the leading causes of hospital admissions worldwide and found 
to have prevalence rates of 3.2%–15.6% in Asia [8]. Stone location is the key to seg-
mentation of this pathological condition as stones found in gall bladder and when the 
stones are located at extra hepatic bile ducts, it is referred to as choledocholithiasis, 
and intrahepatic stones presence causes hepatolithiasis. Stone formation is mainly due 
due to biliary stasis, which may be due to chemical imbalance of bile constituents or 

Benign Biliary diseases

Cholelithiasis or gallstone disease Choledocholithiasis

Post-surgical biliary complications Bile leaks

Biliary strictures

Stictures Primary sclerosing cholangitis

IgG4-related sclerosing cholangitis

Ischemic cholangitis

Inflammatory strictures

Developmental anomalies Caroli’s disease

Choledochal cysts

Others Sphincter of Oddi dysfunction

Mirizzi Syndrome

Parasites

Table 1. 
Types of benign biliary disease.
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impaired gall bladder emptying. There are several risk factors for cholelithiasis, both 
modifiable and non-modifiable. Obesity is one of the major risk factors for cholili-
thiasis while other risk factors include dyslipidemias and insulin resistance Women 
are more prone to this pathological condition, whereas it has symmetrical relation-
ship with the increase in age and is found to be asymptomatic in 80% of patients. 
Patients present with upper quadrant abdominal pain and positive for Murphy’s sign. 
Abdominal ultrasound is found to be the most effective/noninvasive tool for diagno-
sis. The preferred treatment option for cholelithiasis is laproscopic cholecystectomy 
as an early intervention [9].

2.1 Choledocholithiasis

Choledocholithiasis is referred to a condition when stones are present in com-
mon bile duct (CBD). Exact prevalence is unknown, but studies have reported 
that about 5%–20% patients diagnosed with cholilithiasis have stones in CBD 
[10]. Choledocholithiasis may be classified into primary or secondary types where 
secondary refers to stones passage to bile ducts, and primary is due to conditions 
predisposing to bile stasis, which may be due to cystic fibrosis or long-term total 
parenteral nutrition. Choledocholithiasis might be due to complication of cholecys-
tectomy procedure, which can be detected about after 3 years of surgery. Recurrent 
choledocholithiasis can also occur post cholecystectomy, which might be due to 
various secondary causes that include rapid weight loss (bariatric surgery), sickle 
cell anemia, periampullary duodenal diverticulum, chronic cholangitis, and dilated 
CBD or CBD stricture. Clinical features that distinguish choledocholithiasis are 
long-lasting post-prandial right upper quadrant (RUQ ) pain that may exceed 6 hours, 
which may radiate to epigastrium or even back. Extrahepatic cholestatic signs may 
also be present, e.g., dark urine, pale stool, pruritis, etc. Evaluation should be done 
in all patients with or without presenting symptoms. First line of diagnostic tools 
are liver functioning tests (LFTs) and abdominal ultrasound. ERCP is the preferred 
diagnostic and therapeutic tool for confirming the likelihood of choledocholithiasis. 
ERCP has been reported to be very sensitive and specific in detection of CBD stones 
with the success rates of more than 95%, smaller stones may still be missed [11]. Air 
bubbles into biliary ductal system can lead to altered or misdiagnosis of stones; hence, 
introduction of air bubbles and over-filling of ducts by contrasts injections should be 
avoided. Characteristic findings for choledocholithiasis smooth-walled, well-defined, 
intraluminal defects within CBD, which may or may not be dilated. Management 
of choledocholithiasis initially includes support therapy for patients with acute 
symptoms with further identification of complications and management. Definitive 
treatment for choledocholithiasis is removal of CBD stone or elective cholecystectomy 
[10, 11]. In patients with no cholangitis or biliary obstruction, it is recommended to 
delay the ERCP procedure to >48 hours as it does not reduce the mortality rate when 
compared with conservative treatment [10]. However, it is reported that in patients 
with concomitant cholangitis with biliary obstruction, early ERCP reduces the mor-
tality as well as adverse events following the procedure [12, 13]. Major complication 
that is found post ERCP is pancreatitis, which can increase the chances of mortality, 
which limits the use of ERCP in particular patients. This occurrence of complication 
like pancreatitis can be lowered with generous use of intravenous hydration and 
nonsteroidal anti-inflammatory rectal suppositories. For removal of larger stones, 
sphincterotomy combined with balloon sphincteroplasty and mechanical lithotripter 
can be used with high success of larger and difficult stone removal [14]. Moreover, 
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where available, electrohydraulic lithotripsy may be used. However, if endoscopists 
failed to clear bile ducts, then plastic stent insertion is warranted for biliary drainage.

3. Post-surgical biliary complications

As the technological advancements and increase in use of laparoscopic techniques 
with shortened recovery times, decreased size of abdomen incision, it has become one 
of the first choices for treatment of biliary-related diseases. Concomitant use of lapros-
copic interventions has arisen a new complication of bile duct injury (BDI), which 
prevails in 0.2–1.4% of patients undergoing laparoscopic cholecystectomy [15, 16] and 
is reported to cause complications such as cystic duct leakage, CBD leakage, or bile duct 
strictures. Majority of post-surgical biliary complications can be treated successfully in 
75–90% of patients by endoscopic or radiological interventions [17, 18].

3.1 Biliary leaks

Leakage of biliary constituents into abdominal cavity due to hole in bile duct, 
which may be due to postoperative complication. Biliary leaks can occur within a 
week of surgery but may present with symptoms even after a month of surgery. The 
symptoms present in the patient with such condition are nausea, vomiting, RUQ 
pain, jaundice, anorexia, and fever [19]. A distinct collection of bile outside bili-
ary tree also known as biloma is a distinguished presentation of biliary leak, which 
can be encapsulated due to inflammatory reaction and fibrosis. Several imaging 
modalities can be applied for diagnosis of post-surgical biliary leaks or bilomas with 
abdominal ultrasound being the initial imaging took for quick and efficient follow-up 
for collection of biliary fluids [19]. Biloma can be present as ascitic fluid collection 
or well-confined loculated within particular boundaries, which is suggestive of an 
infection [20]. Computed tomography can also be used to detect bilomas and assess 
surrounding tissues where it can be used to study the further complications, e.g., bili-
ary peritonitis. Source of biliary leakage can be identified by MRI and hepatobiliary 
cholescintigraphy [19]. Management of biliary leakage involves diversion and drain-
age of bilomas. Decompression of bile duct by sphincterotomy alone with or without 
endoscopic stent or nasobiliary drain placement. Stents are placed for 4–6 weeks, but 
larger duct injuries require longer duration of placement for healing of biliary leaks 
[21]. Biliary leaks can be segregated as low or high grade based on the extent of leak-
age after cholangiography, which can be identified during opacification. High-grade 
leaks are highly evident, whereas low grade requires complete filling of intrahepatic 
ducts to exhibit contrast extravasation. Location and grade of leak greatly influence 
the success rates of treatment with endoscopic procedure with range of 80–100% 
[22]. If ERCP and stenting fail, surgical correction is required.

3.2 Biliary strictures

Biliary strictures are a pathophysiological condition, which refers to constriction 
of intrahepatic or extrahepatic biliary ductal system. When this condition occurs, it 
hinders the normal flow of bile causing retention on bile and proximal dilatation, fur-
ther causing biliary obstruction. Biliary strictures that are acquired are more common 
than congenital causes. Acquired biliary strictures are further classified into benign 
and malignant where 30% of biliary strictures are benign. During laparoscopic 



5

Role of Endoscopic Retrograde Cholangiopancreatography in Benign Biliary Diseases
DOI: http://dx.doi.org/10.5772/intechopen.108525

cholecystectomy, bile duct injury is due to misidentification of biliary duct for cystic 
duct that causes injury and clip application, which leads to formation of biliary 
strictures later on. Bile duct injury due to laparoscopic cholecystectomy accounts for 
0.7% of total incidence of biliary strictures [23]. Recognition of blood supply is of 
prime importance for therapeutic procedures [24]. Anastomotic biliary strictures are 
complications arising from orthotopic liver transplantation or Whipple procedure 
(incidence rate is found to be 4%) performed for pancreatic mass or tumor [24, 25]. 
Biliary strictures can also be due to infections such as tuberculosis. However, the most 
common etiology for biliary strictures is malignancies [26]. Underlying etiology has 
shown to have strong impact on the prognosis of condition with strictures arising 
due to malignant, and primary sclerosing cholangitis may have unfavorable progno-
sis, whereas chronic pancreatitis, trauma, radiation, or operative injury has a good 
prognosis. Strictures identified in an early stage respond better to endoscopic treat-
ment, which involves serial placement of single or multiple plastic stents over a period 
of 1 year. Fully covered metal stents are available for benign strictures and can be 
removed later [27, 28]. Success rates for this procedure range from 74 to 90% but have 
a very high recurrence rate after the removal of stents, a more aggressive approach is 
found to have more consistent results. Late anastomotic strictures require long term 
and multiple therapies (1–2 years). Balloon dilation is found to be less effective than 
combination of balloon dilation and stent placement, which has response rates of 
70–100%. Subsequently increment in the number of stents post ERCP is reported to 
be most effective therapeutic approach [29]. Post-surgical biliary-enteric anastomosis 
can be treated successfully with ERCP, which might be assisted with enteroscopy for 
stricture site access.

4. Sclerosing cholangitis

Sclerosing cholangitis is spectrum of pathological condition, which encompasses 
the inflammation of intrahepatic and/or extrahepatic bile ducts, which is progres-
sive. Fibrosis, stricturing, and patchy inflammation are characteristic presentation 
of sclerosing cholangitis. The course of diseases varies greatly in involvement of bile 
ducts complicated by carcinoma even at early stages of disease or subtle occurrence of 
portal hypertension leading to cirrhosis and hepatic failure [30]. Sclerosing cholan-
gitis can be differentiated into different types based on causative agents or factors 
ranging from unknown to known factors such as infections, pancreatic disorders, etc.

4.1 Primary sclerosing cholangitis

Primary sclerosing cholangitis (PSC) is the most common form of cholangitis. 
Exact etiology is unknown, but some of the literatures associate this with autoim-
mune conditions such as ulcerative colitis (UC). Inflammatory bowel disease accom-
panies PSC in 90% of patients, where 87% of patients have comorbidity with either 
Crohn’s disease or ulcerative colitis. However, approximately 5% of UC and ≤ 5% 
of Crohn’s disease develop PSC. Cholangitis is initially asymptomatic, which after 
progression shows signs of cholestasis and in the later stages may transform to 
cirrhosis. Males are more prone to this condition in comparison to females [31, 32]. 
Approach for diagnostics should be focused on the laboratory reports and radiologi-
cal tests where persistent elevated cholestatic enzymes are sign of presence of PSC. 
Biliary obstruction is corrected with ERCP to clear stenosis. Multiple stenting might 
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be required for certain patients. ERCP is discouraged in the diagnosis of PSC due to 
its possibility of adverse events such as bacterial cholangitis, perforation of biliary 
tract, and pancreatitis. However, diagnostic use of ERCP in PSC has proven to be 
advantageous in certain conditions. It may facilitate the diagnosis of PSC, which is 
not determined by magnetic resonance cholangiopancreatography due to suboptimal 
imaging of intrahepatic bile ducts [33]. Secondly, it can also determine the prevailing 
stricture with high accuracy in patients with deteriorating conditions, which may 
present as persisting cholestasis, jaundice, or bacterial cholangitis. ERCP can also pre-
cisely establish existing cholangiocarcinoma, which can be misidentified for biliary 
stricture that possesses symptoms of biliary dilatation [33]. Strictures that are associ-
ated with PSC have positive prognosis with endoscopic intervention such as balloon 
dilation, which can be accompanied by stent placement. Since there are high chances 
of adverse reactions or complications, balloon dilatation is found to be sufficient, but 
the literature data are limited. Therefore, stent placement is preferred for dominant 
strictures, which are unmanageable by dilatation leading to increase in the chances of 
survival of patients with PSC.

4.2 IgG4-related sclerosing cholangitis

IgG4-related sclerosing cholangitis (IgG-SC) is a fibro-inflammatory disease with 
systemic involvement with classical findings for lesions and fibrosis in the biliary 
system. IgG-SC may have symptoms similar as PSC or pancreatic adenocarcinoma. 
Pathology of the condition varies from inflammatory stage to fibrosis to organ failure 
and even mortality. Epidemiological data for IgG-SC are very limited. IgG-SC is 
predominantly found in males usually affecting in fifth and sixth decade of life [34]. 
Epidemiological studies report chronic exposure to “blue collar work” to be associated 
with incidence of IgG-SC [35, 36]. Clinical history for chronic allergy with elevated 
levels of IgE directly correlates with the occurrence of IgG-SC. Clinical presentation 
for IgG-SC depends on the organ involved and the extent of disease. IgG-SC can affect 
any part of biliary tree. Obstructive jaundice, weight loss, and RUQ abdominal pain 
are associated with the presence of IgG-SC. Patients with IgG-SC can be spontane-
ously identified by abnormal liver functioning test and elevated markers for inflam-
mation. Total IgG concentrations may or may not be elevated despite IgG-4 subclass 
concentrations being elevated [33]. ERCP alone as a diagnostic tool for IgG-SC has 
low level of accuracy to differentiate between IgG-SC and PSC or cholangiocarcinoma 
where cross-sectional imaging plays an important role in identification of IgG-SC. 
ERCP and biliary stenting help in symptomatic relief.

4.3 Ischemic cholangitis

Injury to any vessel or vessels supplying blood to biliary tract can causing impaired 
blood supply, which can be focal or extensive depending on the extent of injury. 
Formation of lesions in biliary system due to restricted blood flow is labelled as 
ischemic cholangitis (IC)[37]. Blood flow restriction that can cause IC can be at the 
level of major hepatic arteries or at microvascular plexus level. Damage to the vessels 
during liver transplantation or radiation therapy is among few of the common causes 
of IC. Hypercoagulative disorders can also cause thrombosis resulting in IC. The 
underlying factors related to ischemic biliary damage are arduous to identify as it has 
high mortality rate [38]. Lesions due to IC can be subdivided into extrahepatic and 
intrahepatic lesions or combination of both due to success rates of therapy. IC may 
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be asymptomatic in the initial stage with majority of IC showing signs post 6 months 
to a year of post-surgical intervention, with rarely secluded extrahepatic or intra-
hepatic involvement. Major presenting signs of IC are cholangitis and cholestasis, 
which are aggressively progressive leading to hepatocellular failure. Ischemic injury is 
prominent factor for recurrent signs of cholangitis. IC is not reversible, and manage-
ment options are very limited. Uncomplicated IC is not associated with high risk of 
mortality but is likely to have high morbidity due to extensive invasive procedures of 
multiple dilatations and hospitalizations. Diffused IC requires ERCP with stricture 
dilatation and stent placement. Application of percutaneous transhepatic cholangi-
ography-guided drainage if ERCP fails or hepaticojejunostomy may be required in 
conditions that are difficult to manage [39]. Endoscopic therapy is considered to be 
first line of IC strictures and is minimally invasive; it can also play an adjuvant role 
in bridging during liver retransplantation. Process of ERCP dwells removal of biliary 
sludge and casts. Since biliary strictures in IC are bilobar, diffused, and accompany 
high predilection for intrahepatic ducts, insertion of stent post balloon dilation is 
required [40]. Patients with IC may require stent replacement every 3–4 months [41].

4.4 Recurrent pyogenic cholangitis

Biliary tree can be infested by parasitic organisms causing inflammatory disease 
leading to scarring of bile duct tissue ultimately followed by bile stasis, intrahepatic 
stones, stricture formation, and even portal hypertension. This condition is also 
known as pyogenic cholangitis, since it is associated with recurrent attacks; it is 
referred to as recurrent pyogenic cholangitis (RPC) [42, 43]. Hepatolithiasis can 
also cause RPC, which further leads to recurrent bacterial infections and biliary 
inflammation. It is also known as oriental cholangiohepatitis, exact etiology is 
unknown, but some literature reports association with Ascaris lumbricoides and 
Clonorchis sinensis. The involvement of parasites is unclear in the etiology of RPC, 
where data suggest debilitation of immunity allowing bacterial infestations, scar-
ring, and fibrosis and ultimate stricture formation. Epidemiological data report 
RPC to be prevalent in Asian population, but it can also be found in American 
regions. Recently, the incidence rate of this disease is found to be in declining phase 
due to increment in the habitat standards and Westernization of diet. Therefore, 
demographic details play an important role in diagnosis of the disease. Common 
laboratory findings report elevated leucocyte count and levels of bilirubin. Patient 
suffering from RPC shows a much diversified range of symptoms, mild symptoms 
to fulminant abdominal sepsis. Radiological techniques are further used for confir-
mation of presence of RPC. Previously, direct cholangiography was considered to 
be first line, but ERCP has shown certain advantage over the former where extrahe-
patic strictures can be well identified using ERCP, and it permits better evaluation 
of peripheral ducts due to better spatial resolution. It provides both evaluation for 
diagnosis and therapeutic intervention in a single procedure. The aim of therapy 
is to achieve unobstructed flow of bile by eliminating calculi from biliary tree and 
prevention of further stone formation. In patients with extractable stones ERCP 
technique, which is reported to effective in 90% of the cases [42, 43]. Balloon 
angioplasty catheters can also be used for stricture dilatation, and plastic stents may 
be inserted to ensure integrity of decompressed duct. Fully covered metal stents can 
also be used because of their long term patency; however, because of benign nature 
of disease and high cost of metal stent, therefore, it is not recommended to use 
metal stents in this condition [44].
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5. Developmental anomalies

Pancreaticobiliary tree developmental anomalies may remain until later stages of 
adolescence or early adulthood. Unexplained signs and recurrent symptoms related 
to biliary tree issues such as abdominal pain, jaundice, nausea, and vomiting should 
trigger the presence of congenital anomaly and cholangiopancreatography should be 
warranted. Detection of developmental anomalies may facilitate in therapeutics and 
prevention of ductal injury. Developmental anomalies of biliary tree include Caroli’s 
disease, choledochal cysts, and Von Meyenburg complexes.

5.1 Caroli’s disease

Caroli’s disease (CD) is congenital anomaly of intrahepatic bile ducts accustomed by 
segmented cystic dilation of ducts. It is reported to develop from abnormal ductal plate 
malformation during developmental phase of biliary tree. It is theoretically explained 
to follow autosomal dominant inheritance in some families. CD can remain unnoticed 
during the first stages of life and can also remain the same for whole life. Dominant 
symptoms are progressive recurrent cholangitis, intrahepatic calculi, and abscesses and 
may also lead to sepsis. Liver transplantation is the definite treatment and required in 
some cases [45]. Males and females are equally prone to this condition with 80% of the 
cases being identified before the age of 30 [46, 47]. ERCP is reported to be very highly 
sensitive for diagnosis of CD perhaps some of the literature reports it to be of highest 
sensitivity [48]. Saccular dilatation is the distinguishing sign that confirms the presence 
of CD as the symptoms can be misidentified for PSC or RPC. Due to the distinguishing 
feature, identification of cystic lesions across the biliary tree is an important factor in 
diagnosis, which is accurately accomplished by ERCP. Positive evaluation of transient 
recovery from cholangitis by ERCP also gives an additional benefit of utilizing ERCP 
procedure in CD.

5.2 Choledocal cysts

Choledocal cyst (CC) is one of the benign anomalies of congenital origin, 
which is associated with dilatation of intrahepatic or extrahepatic bile ducts. 
Approximately 1% of benign biliary diseases are CC [49]. It has high prevalence in 
Asian population with predominance in females. The incidence literature is very 
scarce with few studies reporting to be one in 13,000–2,000,000 live births. CC can 
be diagnosed in any part of life, but approximately 50% of the cases are diagnosed 
in the first decade of life. Many hypotheses have been proposed regarding origin of 
CC but the widely accepted is the association with abnormality in the arrangement 
of pancreaticobiliary ductal junction during development [49]. The pancreatio-
cobiliary junction is situated near to the sphincter of Oddi, this common pathway 
causes retrograde flux of pancreatic juice into biliary tree causing inflammation, 
ectasia, and dilatation. Clinical presentation includes classic biliary symptoms in 
adults and with abdominal mass as distinguishing feature for CC in infants. But, 
this abdominal mass is physically palpable in approximately up to 60% of cases [50, 
51]; therefore, diagnosis of CC cannot be ruled out in the absence. CC is segregated 
in different types according to the involvement of portion of biliary tree. The most 
common complication of CC is stone formation and malignancy. ERCP is consid-
ered to be gold standard for diagnosis of CC as it is found to be safe of patients of 
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all ages. ERCP can play therapeutic role in CC where biliary obstruction is found, 
whereas it is equally effective in giving clear picture of ductal anatomy for prior 
strategizing for definite surgical intervention. ERCP not only is effective in preop-
erative phase, but it can play important role in post-surgical phase in clearance of 
biliary sludge and monitoring of integrity of biliary tree [50, 52].

6. Others

6.1 Sphincter of Oddi dysfunction

Sphincter of Oddi (SD) is a muscular valve situated in the duodenum, which regu-
lates the flow of pancreatic or hepatic contents into the small intestine. Prevention 
of accumulation of bile sludge and particulate matter is one of the distinguished 
functions, thus reducing the probability of inflammation. Failure to perform this 
function is known as sphincter of Oddi dysfunction (SOD). Prevalence of SOD is 
found to be 1.5% in general population, which increases to 23% in patients showing 
signs of biliary disease [53, 54]. SOD may occur in adult or pediatric population, but it 
is found to be more prevalent in middle-aged women [54]. SOD might relate to a prior 
cholecystectomy, which changes the dynamics of biliary system. Symptoms of SOD 
and gall bladder dysfunction cannot be distinguished; therefore, proper investiga-
tions are required to diagnose SOD. Classic biliary disease symptoms are also found 
in SOD, presence of which is the basis of classification of SOD. There are multiple 
diagnostic (invasive and noninvasive) methods that can be useful in identifying SOD, 
but gold standard is the use of Sphincter of Oddi manometry (SOM), which observes 
the motor activity of SD with the use of ERCP technique [55]. Despite technical hassle 
and expertise, SOM is widely accepted and used for diagnosis of SOD. SOM is indi-
cated in patients with unexplained excruciating pancreatobiliary pain with or without 
abnormal liver enzymes. Some literature reports also suggest that SOM can also 
predict the outcome of sphincter ablation in the SOD patients [56]. The therapy for 
SOD is evolving with major aim to establish reflow of biliary or pancreatic content to 
intestine. Since there is very limited evidence of medical therapy, traditionally surgi-
cal therapy was preferred choice However, use of less invasive laparoscopic techniques 
is preferred. Transduodenal biliary sphincterplasty with pancreatic septoplasty is the 
most common surgical intervention but due to patient tolerance, cost of care, morbid-
ity, and mortality, this approach is being minimized. At present, surgical intervention 
is only reserved for patients who have undergone through endoscopic procedure pre-
viously and symptoms have reemerged or if the endoscopic procedure is not feasible 
[56]. However, for pancreatic sphincter hypertension, surgical intervention is consid-
ered to be standard of care [57]. ERCP is termed as standard for type I and II SOD as 
it responds with positive etiology to ERCP [58]. Endoscopic sphincterotomy related to 
sphincter ablation is reported to have clinical improvement in about 90% of patients 
with SOD. Pancreatic sphincter hypertension is related to the failure of endoscopic 
interventions in patients as pancreatic sphincter pressure is unaltered even when 
biliary sphincter pressure is compressed [59]. Balloon dilatation and stent placements, 
which can become very common in GI strictures, are not currently known to be useful 
in SOD due to limited evidence [56]. Literature data are suggestive that ERCP along 
with manometric evaluations is the current standard for diagnosis and predictive of 
further therapy associated with SOD.
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6.2 Mirizzi syndrome

Mirrizzi syndrome (MS) is complication of long-term cholilithiasis, with the 
prevalence of 0.05–2.7% among high-risk patients with calculus of gallbladder 
[60, 61]. MS is the presence of gall stones in gall bladder or cystic ducts that causes 
extrinsic compression of common hepatic duct. Due to compression of ducts, the 
process of inflammation is initiated. Chronic inflammation leads gall bladder to 
shrink and partially fused with hepatic duct. Impaction of gall stone and shrunken 
gall bladder results in stricture and pressure necrosis of intervening wall, ultimately 
fistula formation [62, 63]. Clinical presentation for MS is features of obstructive 
jaundice and abdominal pain with or without any pathognomonic features on history 
and physical examination. Classification of MS is based on ERCP finding accord-
ing to the positioning, presence of stone and fistula. Females are more prone to MS 
in comparison to males. This gender affinity toward females is associated with the 
higher incidence of gall stones in female gender [64]. Diagnosis in the earlier stages 
of MS is very significant as unidentified MS may result in biliary duct injuries as a 
consequence [65]. Currently, ERCP is gold standard for diagnosing MS as it also gives 
information regarding the cause and extent of biliary obstruction and the damage 
to the ducts. ERCP also distinguishes ductal abnormalities including presence of 
fistulas [66, 67]. Percutaneous transhepatic cholangiography (PTC) can also be used 
for diagnosis of MS, but it has less efficiency than ERCP, which can identify a low 
lying stone in cystic duct that is often missed by PTC. Furthermore, visualization of 
distal common biliary duct is hindered if there is obstruction at any level of common 
hepatic duct, whereas ERCP can also be used as therapeutic procedure for MS. Open 
surgical management is the standard of therapy in MS with positive results reported 
and decrease in overall mortality and morbidity [68]. Endoscopic procedures with 
therapeutic goal are reserved for patients who are poor candidate for surgery (e.g., 
elderly with multiple comorbidities) where stent placement can achieve the patency 
of common hepatic duct [69].

6.3 Biliary worms

Parasitic infections are common in biliary tree, which are due to manifestations 
of nematodes and hermaphroditic trematodes. These parasitic infestations may cause 
diversified pathologies ranging from cholithiasis to pancreatitis to liver abscess [70]. 
Presence of worms in stools and duodenal contents confirms the diagnosis of biliary 
infestation. ERCP is a very useful tool not only in diagnosis but also aims for removal 
of biliary worms. More than 80% of patients with biliary ascariasis are treated suc-
cessfully by ERCP [71]. Treatment of ascariasis may or may not require sphincterot-
omy and balloon dilation. Both of which can be performed in a single session of ERCP 
setting. Children are more prone to parasitic infestations, and ERCP is also found to 
be safe and effective for this population as well.

7. Conclusion

Endoscopic procedures are now preferred over surgical interventions due to less 
invasive in nature, cost of therapy, and patient compliance. ERCP plays an important 
role in diagnosis and therapeutics of multiple benign biliary diseases. Despite risk 
of post-procedural complications such as pancreatitis, bleeding, or perforation, 
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it is considered to be one of the most effective tools with or without combination 
of interventions such as balloon dilation or stent placements. ERCP can also play a 
transitional role in biliary surgery as a temporary intervention to further strategize 
the therapeutics of biliary diseases.

© 2022 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 
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