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Sphincter of Oddi Dysfunction: A Narrative Review

Abstract

Sphincter of Oddi Dysfunction (SOD) is a rare clinical condition that often goes undetected within the traditional spectrum 
of differential diagnoses. Patients typically receive this diagnosis based on exclusion criteria, and they commonly experience 
recurrent biliary colic-like symptoms, especially after undergoing cholecystectomy. These symptoms frequently coincide with 
transaminitis, pancreatitis, or a combination of both. In severe cases, the condition can progress to clinically evident obstruc-
tive jaundice, and although rare, it can lead to chronic pancreatitis.

Despite the resemblance of several signs and symptoms to more serious pathological conditions, once these have been defini-
tively ruled out, careful consideration must be given to sphincter of Oddi dysfunction as a potential underlying cause of the 
patient's discomfort. 

This review discuses classification, diagnostic methods and treatment options for sphincter of Oddi dysfunction, with a par-
ticular focus on the significant role of minimally invasive diagnostic and therapeutic techniques like manometry and sphinc-
terotomy in effectively managing this condition.
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Introduction
The term sphincter of Oddi dysfunction (SOD) is reserved for 
a seemingly heterogeneous group of pain conditions attributed 
to a benign disorder or dynamic anomalies in the sphincter of 
Oddi. Conceptualizing this disease process is easier when it 
is understood that SOD is a broad term describing a spectrum 
of hepatobiliary disorders [1]. The sphincter of Oddi dysfunc-
tion falls within the category of biliary dyskinesias, which are 
a group of conditions that can manifest as a motor dysfunction 
of the gallbladder or the sphincter of Oddi [2]. 

The exact epidemiology is unknown; however, it occurs more 
frequently in women between 20-50 years of age [1] and has 
an approximate prevalence of 1.5% in the USA [3]. The preva-
lence has significantly increased due to the availability of diag-
nostic tools we have today, such as Oddi sphincter manometry 
[4].

The typical clinical presentation of patients with SOD is char-
acterized by colicky pain episodes in the right upper quadrant, 
with or without alterations in pancreatic enzymes or liver func-
tion tests. It can also manifest as recurrent episodes of idio-

pathic pancreatitis without an apparent site of obstruction. This 
condition is classified according to modified Milwaukee cri-
teria, where SOD can be divided into 3 types, as outlined in 
Table 1 [3].

The classic symptoms include nausea, vomiting, pain in the 
right upper quadrant that may radiate to the back, postprandial 
pain, worsening pain with fatty foods, weight loss, anorexia, 
and pain reproduction upon cholecystokinin stimulation. Ad-
ditionally, there are some atypical symptoms such as diarrhea, 
chest pain, reflux symptoms, epigastric pain, and cramps [4].

Being a rare, functional condition with challenging diagnosis, 
it requires proper assessment and differential diagnosis, ruling 
out mechanical obstructions such as cancer, cholelithiasis, and 
choledocholithiasis. 
Oddi sphincter problems are often identified after biliary sur-
gery; however, they can also be associated with other func-
tional disorders like irritable bowel syndrome [5]. The most 
recent diagnostic guidelines were established in the Rome IV 
[2] criteria for functional disorders of the gut and are listed in 
Table 2.
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Table 2: Rome IV Criteria for Gallbladder and Sphincter of Oddi Disorder.

E1. Biliary Pain
Pain located in the epigastrium and/or right upper quadrant and all of the following:
        1. Builds up to a steady level and lasts 30 minutes or longer
        2. Occurring at different intervals (not daily)
        3. Severe enough to interrupt daily activities or lead to an emergency department visit
        4. Not significantly (<20%) related to bowel movements
        5. Not significantly (<20%) relieved by postural change or acid suppression
E1b. Functional Biliary Sphincter of Oddi Disorder must include one of de following.

1.	 Criteria for biliary pain (above)
2.	 Elevated liver enzymes or dilated bile duct, but not both
3.	 Absence of bile duct stones or other structural abnormalities
Supportive criteria
1.	 Normal amylase/lipase
2.	 Abnormal sphincter of Oddi manometry
3.	 Hepatobiliary scintigraphy

E2. Functional Pancreatic Sphincter of Oddi Disorder
1.	 Documented recurrent episodes of pancreatitis (typical pain with amylase or lipase >3 times normal and/or 

imaging evidence of acute pancreatitis)
2.	 Other etiologies of pancreatitis excluded
3.	 Negative endoscopic ultrasound
4.	 Abnormal sphincter manometry

Table 1: Modified Milwaukee Classification.
Biliary SOD Pancreatic SOD
Type 1:

a)	 Biliary-type pain
b)	 Elevated ALT, AST, AP more than 1.5–2.0 

times the upper limit of normal on at least 2 
or more occasions 

c)	 Bile duct diameter 10 mm

Type 1:
a)	 Pancreatic-type pain 
b)	 Elevated serum amylase or lipase more than 1.5–

2.0 times the upper limit of normal on at least 2 or 
more occasions 

c)	 Pancreatic duct diameter >6 mm in the head and 
>5 mm in the body 

Type 2:
Biliary-type pain with one or two of the above criteria.

Type 2:
pancreatic-type pain with one or two of the above criteria.

Type 3:
Biliary-type pain only with no other abnormalities

Type 3:
Pancreatic-type pain only with no other abnormalities

Abbreviations: ALT, alanine aminotransferase; AP, alkaline phosphatase; AST, aspartate aminotransferase; SOD, 
Sphincter of Oddi Dysfunction. Adapted from [3] Small, A. J., & Kozarek, R. A. (2015). Sphincter of Oddi Dysfunc-

tion. Gastrointestinal Endoscopy Clinics of North America, 25(4), 749–763.

Adapted from Rome Foundation. (2016) [2]

Anatomy and Physiology
While the sphincter of Oddi is often considered a single en-
tity, it is actually composed of four sphincters that make up 
what is known as the sphincter of Boyden (also known as the 
choledochal sphincter) (Figure 1). The common ductal seg-
ment passes obliquely through the duodenal wall and ends at 
the Vater's papilla, a small protrusion with a diameter of less 
than 1 cm. Numerous variations are observed as the common 
bile and pancreatic ducts join [6].

The function of the sphincter of Oddi involves three main func-
tions: regulating the flow of bile into the duodenum, preventing 
reflux into the bile or pancreatic ducts and promoting gallblad-
der filling between digestive cycles. Its function is mediated by 
various neurohumoral stimuli and regulated by Cajal's inter-
stitial cells. During fasting, this sphincter remains active, pre-

Figure 1: Schematic representation of the four sphincters 
that make up the Boyden sphincter. 1) superior choledochal 
sphincter. 2) inferior choledochal sphincter (submucous). 3) 
sphincter of the ampulla (papilla). 4) pancreatic sphincter.
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venting the passage of bile into the duodenum and the reflux 
of food content into the biliary and pancreatic ducts. During 
feeding periods, when cholecystokinin (CCK) stimulates its 
relaxation, the sphincter reduces its basal tone to allow the pas-
sage of biliopancreatic content [7,8].

Diagnosis
Diagnosis is based on the clinical criteria of Rome IV[2] and 
is complemented by liver function tests, pancreatic enzymes 
(amylase and lipase), and endoscopic biliary manometry[9].

Manometry of the sphincter is performed during endoscopic 
retrograde cholangiopancreatography (ERCP) and provides di-
rect information about the motor activity of the sphincter itself. 
However, this method has been infrequently used because it 
is invasive and carries a high risk of complications, with the 
potential to develop pancreatitis in up to 30% of cases [9,10]. 
It's important to note that certain drugs can affect manometry 
results, including midazolam, calcium channel blockers, anti-
cholinergics, cholinergics, nitrates, and opioids.
Among the manometric diagnostic criteria are the following 
[5]:
1)	 Sphincter pressure > 40 mmHg or 3 Standard Devia-
tions (SD) above the average.
2)	 Contractions > 8 per minute.
3)	 Retrograde propagation increase > 50%.

There are various non-invasive diagnostic methods, such as 
scintigraphy, functional magnetic resonance imaging, optical 
coherence tomography, and the Functional Lumen Imaging 
Probe (FLIP) [11]. Technetium-99m (99mTc) scintigraphy is a 
quantitative, reliable, and non-invasive method used in patients 
who have undergone cholecystectomy. It is employed to assess 
the bile flow rate into the duodenum. However, the cutoff point 
is not well established and is difficult to interpret due to varia-
tions in methodology, clinical indications, patient characteris-
tics and a lack of consensus regarding its diagnostic use [9].

In their original article, Sostre et al. [12] describe a scoring 
system where patients are divided based on their total score; a 
score <4 (14 pts) is considered negative, and a score >5 (12 pts) 
is considered positive for SOD. When correlated with manom-
etry, the study achieved a sensitivity of 100% and specificity 
of 100%. Therefore, all positive patients either had elevated 
basal sphincter pressure (>40 mmHg), demonstrated a para-
doxical response to CCK with sphincter pressure elevation, or 
had normal basal pressure but with common bile duct dilation 
and delayed contrast emptying during ERCP [13].

Functional MRI is considered a non-invasive method with 
good resolution, using gadolinium to assess the biliary tract, 
based on the premise that SOD is caused by delayed emptying 
of a contrast agent into the duodenum [9].

Optical coherence tomography generates high-resolution, re-
al-time images of the microstructure of the sphincter using a 
probe inserted into the common bile duct via a catheter during 
ERCP [4].

Another study, with lower sensitivity and specificity but widely 
used for diagnosis, is ultrasound with fatty meal or CCK stimu-
lation, where duct dilation of at least 2 mm after 45 minutes of 
ingestion suggests sphincter dysfunction [5].

Treatment
There is limited high-quality data on the management of SOD 
because the diagnosis is often accompanied by an underlying 
gallbladder condition, such as gallbladder dyskinesia, and the 
indiscriminate use of ERCP with sphincterotomy, which delays 
proper diagnosis and management [14]. 

Patients with type I and II SOD generally respond well to en-
doscopic treatment with sphincterotomy, which should be per-
formed after ruling out any underlying mechanical causes and 
ideally confirming sphincter hypertension through manometry. 
A small group of patients may experience ampullary resteno-
sis, which will require repeat sphincterotomy [5,10]. The EPI-
SOD trial demonstrated that there was no benefit associated 
with endoscopic sphincterotomy for patients with type III SOD 
[10]. In these patients, however, the endoscopic injection of 
botulinum toxin into the sphincter has been shown to signifi-
cantly reduce pain [15].

Conservative treatment with medications works in selected pa-
tients, primarily in those with type III SOD, providing pain 
relief mainly with IV opioids, amitriptyline, antispasmodics 
(hyoscine) or calcium channel blockers like nifedipine. The 
use of octreotide 100 mcg/day also appears to play an impor-
tant role in reducing sphincter tone [5,16].

Laparoscopic cholecystectomy can be considered an accept-
able surgical intervention in patients with concurrent biliary 
disease and Oddi sphincter dysfunction who experience chron-
ic pain in the upper right quadrant [17]. Current recommenda-
tions suggest selecting patients with classic biliary symptoms 
for a period of 3 months. Predictors of a favorable response to 
treatment include classic biliary pain and onset of pain trig-
gered by a cholecystokinin test and [5]. It should be noted that 
in patients with atypical symptoms such as abdominal disten-
sion, dyspepsia, early satiety, or weight loss, other causes, in-
cluding neoplasms, should be investigated [5,16].

Conclusion
Sphincter of Dysfunction (SOD) remains a rare condition that 
is easily overlooked in the differential diagnosis of abdomi-
nal pain. It affects a young and working segment of society, 
leading to significant limitations and changes in their quality 
of life. Being a functional disorder with a challenging diagno-
sis, many of these patients are often misdiagnosed with other 
conditions. Due to the limited amount of evidence available, 
widely accepted diagnostic tests are still lacking, so its diagno-
sis continues to rely on functional criteria and ruling out other 
pathologies. Treatment remains a topic of controversy, with en-
doscopic therapy being the most supported option. However, 
it is not universally effective, highlighting the need for further 
research to explore potential therapeutic alternatives and pro-
vide patients with the best treatment options. In the ever-evolv-
ing landscape of medical research, there is a pressing need for 
further investigation into SOD. Ongoing studies and emerging 
therapies hold promise for improving patient outcomes and 
their overall quality of life. 
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