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Abstract: Esophagogastric junction outflow obstruction (EGJOO) is 

an abnormal topographic pattern seen on high-resolution mano-

metry. EGJOO is characterized by an elevated median integrated 

relaxation pressure with intact or weak peristalsis, thus not meet-

ing the criteria for achalasia. This diagnosis has a female predomi-

nance and is associated with varying presenting symptoms. 

EGJOO can be idiopathic or secondary. It is important to assess for 

secondary causes, including structural or medication-related ones. 

Cross-sectional imaging is recommended to rule out secondary 

causes; however, increasing evidence suggests that esophagogas-

troduodenoscopy and barium esophagram are usually sufficient. 

The disease course is variable, with up to three-quarters of patients 

experiencing spontaneous resolution of symptoms over 6 months. 

In patients who have mild symptoms, it is reasonable to observe 

and consider treatment if symptoms persist. Variable response has 

been seen in small studies with both medical treatment and botuli-

num toxin injection of the lower esophageal sphincter. For patients 

with significant symptoms and objective evidence of obstruction 

on imaging, targeted therapy of the lower esophageal sphincter 

should be considered via pneumatic dilation or myotomy.

The worldwide use of high-resolution manometry (HRM) 
of the esophagus continues on an upward trajectory. Intui-
tively, this leads to the continued need for refinement of 

diagnostic topographic patterns. Esophagogastric junction outflow 
obstruction (EGJOO) is a diagnosis of unclear etiology, defined 
solely by abnormal manometric parameters. According to the Chi-
cago Classification of Esophageal Motility Disorders version 3.0 
(CC v3.0), EGJOO is defined by an elevated median integrated 
relaxation pressure (IRP) with intact or weak peristalsis, thus not 
meeting the criteria for achalasia.1 EGJOO can be idiopathic or 
secondary to various causes, and there is heterogeneity in presenting 
symptoms, disease course, and response to treatment.1-6 EGJOO is 
a relatively new diagnosis, and further research will likely provide 
additional clarity to this finding. This article reviews the current 
literature and expert opinions on EGJOO.
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Demographics

The finding of EGJOO has been reported in up to 14% 
of HRMs. This diagnosis is more commonly seen in 
females, with an average age range of 51 to 69 years.3,5-12 
The most common presenting symptom is dysphagia. 
Other frequently seen symptoms include chest pain, 
regurgitation, heartburn, cough, and globus sensation 
(Figure 1). Often, patients present with a combination 
of symptoms.3,5,8,10-15 Regurgitation and chest pain have 
strikingly wide ranges of prevalence, spanning from 4% 
to 73%. The wide ranges may be related to the fact that 
these symptoms are more frequently seen in idiopathic 
rather than secondary EGJOO.10 Notably, EGJOO 
can also be an incidental finding, such as when routine 
manometry is performed prior to antireflux procedures.4 
Thus, centers with high-volume foregut surgeries may 
report higher incidences of asymptomatic EGJOO.

Diagnosis

The diagnosis of EGJOO is made on HRM, defined by 
an elevated median IRP with intact or weak peristalsis 
(Figure 2).1 CC v3.0, which is the latest version of the 
classification, uses median IRP for criteria; notably, the 

prior version defined EGJOO via mean IRP.1,16 Currently, 
the threshold is a median IRP greater than 15 mm Hg, 
but it is important to make adjustments based on the 
transducer type. The upper limit of normal is 15 mm Hg  
for ManoScan ESO (Medtronic), whereas it has been 
reported to be as high as 28 mm Hg for other catheter 
types.1 Accuracy of the current cutoff has only been rigor-
ously evaluated in ManoScan ESO.

EGJOO is not always an exclusive diagnosis. Con-
current motility diagnoses have been reported in up to 
62% of patients, including ineffective esophageal motil-
ity, diffuse esophageal spasm, and jackhammer esopha-
gus.14,17 The clinical significance of these findings in the 
setting of an elevated median IRP is unclear and in need 
of further clarification.

EGJOO can also be secondary to various causes; 
once these causes are ruled out, it is considered to be 
idiopathic. Secondary causes can occur in 13% to 66% 
of EGJOO diagnoses, with potential causes listed in 
Figure 1.1,3,4,6-12,18-20 General categories include struc-
tural; infiltrative, inflammatory; and medication-related 
causes (eg, opiates). Numerous studies have revealed 
the association between chronic opioid therapy and 
elevated lower esophageal sphincter (LES) relaxation 
pressures.20-25 Unsurprisingly, a prompt decrease in 

•   Dysphagia 
(40%-75%)

•   Chest pain 
(7%-55%)

•   Regurgitation 
(4%-73%)

•   Heartburn 
(10%-21%)

•   Othera 
(1%-20%)

Presenting Symptoms  
(Frequency)

•   Structural: Hiatal hernia, esophageal stricture, 
esophageal ring, esophageal web, esophageal  
diverticula, gastric volvulus, esophageal varices, 
vascular compression

•   Postsurgical: Nissen fundoplication, laparoscopic 
gastric band, other bariatric surgery

•   Malignant: Esophageal cancer, gastric cancer, 
metastatic disease 

•   Infiltrative, inflammatory: Systemic sclerosis,  
eosinophilic esophagitis, amyloidosis

•   Medication-related: Chronic opiates, first- and 
second-generation antipsychotics

Secondary Causes

Figure 1. Presenting symptoms and secondary causes seen in esophagogastric junction outflow obstruction (EGJOO).
aCough, globus sensation, dyspepsia, belching, bloating, nausea, hoarseness, hiccups. EGJOO can be an incidental finding as well.
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from targeted LES treatment. These parameters include 
bolus transit, distal contractile integral, intrabolus pres-
sure, upright swallows, rapid drink challenge, and assess-
ment of LES response to pharmacotherapies.

Delayed bolus transit on intraluminal impedance of 
esophageal function may help better characterize patients 
with EGJOO. Delayed bolus transit is defined as fewer 
than 80% of liquid swallows having complete bolus tran-
sit. In a study of 169 patients with EGJOO, a combina-
tion of delayed bolus transit, dysphagia, and chest pain 
had the highest predictive value for identifying clinically 
relevant EGJOO (sensitivity, 90%; specificity, 92.5%; 
negative predictive value, 99.3%).27 EGJOO was deemed 
clinically relevant if there was delayed passage of contrast 
on timed barium esophagram, improvement in symptoms 
after pneumatic dilation, or the eventual development of 
achalasia. Regarding distal contractile integral, a study of 
75 EGJOO patients demonstrated that a distal contrac-
tile integral value greater than 884 mm Hg•s•cm had a 
positive predictive value of 98% and accuracy of 82% for 
complete bolus transit in each swallow.28 Thus, at higher 
distal contractile integral values, the LES was more likely 
to allow for esophageal clearance.

Intrabolus pressure has also been evaluated with 
regard to LES dysfunction. In a study of 11 patients 
with EGJOO, all patients who had delayed emptying on 
timed barium esophagram had an intrabolus pressure on 
manometry of greater than 24 mm Hg.29 These aforemen-
tioned measurements of bolus transit are easily evaluated 

LES pressure is seen following cessation of the medica-
tion.20,24,25 Given the potential for secondary causes, a 
thorough medication reconciliation should be per-
formed and an esophagogastroduodenoscopy (EGD) 
and barium swallow should be considered if not already 
done.4,15 A barium swallow may help identify a hiatal 
hernia or stricture, whereas an EGD with biopsies may 
diagnose eosinophilic esophagitis or an infiltrative pro-
cess. The CC v3.0 also states that the finding of EGJOO 
should prompt further investigation with cross-sectional 
imaging, such as a computed tomography scan or endo-
scopic ultrasound. However, several small studies have 
demonstrated minimal added yield of cross-sectional 
imaging.3,11 This was confirmed by 2 recent larger stud-
ies of over 100 patients with EGJOO.6,26 In one study, 
all secondary causes were found on EGD and barium 
esophagram with no additional causes revealed on com-
puted tomography scan or endoscopic ultrasound.6 In 
fact, 2 patients had false-negative findings on computed 
tomography scan. As such, the use of routine cross-
sectional imaging in these patients may not be merited 
but could be considered on a case-by-case basis.

Manometric Considerations

Pressure topography via HRM gives a plethora of infor-
mation aside from peristaltic activity and sphincter tone. 
There are preliminary data on additional parameters that 
may help identify patients with EGJOO who will benefit 

Figure 2. Normal high-resolution manometry (A) compared to esophagogastric junction outflow obstruction high-resolution 
manometry (B).
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on routine manometry and are a simple way to potentially 
stratify patients with EGJOO.

Additionally, upright swallows on esophageal 
manometry have been assessed retrospectively in a recent 
study of 155 EGJOO patients.5 This study found that a 
median upright IRP of greater than 12 mm Hg corre-
lated well with an abnormal timed barium esophagram 
or a positive dysphagia symptom score on questionnaire 
(sensitivity of 98%).

Rapid drink challenge is a provocative esophageal 
test that has been used clinically to characterize the 
esophagogastric junction. This test involves rapidly swal-
lowing 200 mL of liquid, enhancing deglutitive inhibi-
tion. A recent study of dysphagia patients evaluated the 
correlation of rapid drink challenge IRP with symptoms 
and timed barium esophagram. Ultimately, a threshold 
of an IRP 8 mm Hg or greater was proposed to identify 
non achalasia causes of obstruction at the esophagogastric 
junction.30 However, IRP characterization during rapid 
drink challenge, specifically in patients with the mano-
metric diagnosis of EGJOO, has yet to be well estab-
lished. Rapid drink challenge may also provide unique 
peristaltic information. Panesophageal pressurization 
during rapid drink challenge is frequently seen in patients 
with EGJOO that evolves to achalasia. Panesophageal 
pressurization has also been shown to correlate with more 
severe symptoms in these patients.31 Overall, rapid drink 
challenge shows much promise in recognizing clinically 
significant EGJOO patients.

The final manometric parameter that will be discussed 
is pharmacologic LES relaxation. Recent research by 
Babaei and colleagues evaluated the effects of amyl nitrite 
administration on the LES in EGJOO.32 Amyl nitrite is 
a potent nitric oxide donor that leads to rapid relaxation 
of smooth muscle; prior studies have revealed a decrease 
in IRP in achalasia patients after amyl nitrite administra-
tion.33-35 Babaei and colleagues theorized that patients 
with clinically significant idiopathic EGJOO similarly 
have impairment of deglutitive LES smooth muscle 
relaxation and, thus, would respond to amyl nitrite.32 Of 
the 49 patients with EGJOO, 27 patients were responsive 
to inhaled amyl nitrite administration (as measured by 
an IRP decrease of ≥10 mm Hg). Twenty-three of these 
patients underwent treatment, 12 with pneumatic dila-
tion or laparoscopic Heller myotomy and 11 with medical 
therapy. The majority of these patients (78%) had reso-
lution of their liquid dysphagia at a mean follow-up of 
26 months.32 This is a potentially straightforward way to 
examine LES tone, and the clinical outcomes in this study 
were encouraging. However, limitations include a small 
number of patients, the logistics of obtaining and using 
the inhaled medication, and the lack of additional studies 
supporting these data.

Additional Investigations

Timed barium esophagram and the functional lumen 
imaging probe (FLIP) are 2 additional imaging modali-
ties that provide complementary information regarding 
the LES in patients with EGJOO.

A barium esophagram is a widely employed and low-
cost test to assess for secondary causes of EGJOO. Delay 
of barium tablet passage through the LES suggests func-
tional or anatomic obstruction. A specific timed barium 
esophagram protocol requires patients to drink barium in 
the standing position and then for images to be taken at 
1, 2, and 5 minutes to assess esophageal emptying. In a 
retrospective study of 309 patients who underwent timed 
barium esophagram and HRM, a column height of 6 
cm or more at 1 minute and 2 cm or more at 5 minutes 
differentiated untreated achalasia from EGJOO with 
reasonable accuracy (at 1 minute, sensitivity of 91% and 
specificity of 56%; at 5 minutes, sensitivity and specificity 
of 84%). However, this study was unable to reliably dif-
ferentiate EGJOO from nonachalasia motility disorders.36 
Overall, timed barium esophagram is a simple and effec-
tive way to evaluate the esophagus and has potential for 
further LES characterization in EGJOO.

FLIP is a rapidly emerging catheter-based test that 
uses impedance planimetry to evaluate the pressure and 
cross-sectional area of hollow organs. These measurements 
are used to assess esophageal distensibility, compliance, 
and peristalsis. FLIP has been useful in assessing physi-
ology and treatment response in patients with achalasia, 
eosinophilic esophagitis, gastroesophageal reflux disease, 
systemic sclerosis, and ineffective esophageal motility.37-42 
In theory, given the precision with which the LES is 
assessed on impedance planimetry, it would make sense 
that FLIP can clarify characteristics of the esophagogastric 
junction in EGJOO. However, limited data exist on this 
topic. One study of 38 EGJOO patients noted that the 
majority of patients (87%) had an abnormal distensibil-
ity index of the esophagogastric junction on FLIP. The 
authors postulated that impedance planimetry can more 
accurately assess for true EGJOO, as HRM may be more 
prone to pressure artifact. However, outcome data were 
not assessed in this study, making definitive conclusions 
difficult.43 Overall, this device holds promise for further 
characterization of the esophagogastric junction and 
potentially in the management of patients with EGJOO.

Disease Course and Management 

This section focuses on the disease course and manage-
ment of idiopathic EGJOO, as management of secondary 
EGJOO is targeted toward the underlying cause. The 
disease course of idiopathic EGJOO is highly variable. 
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limited studies to date. In patients with dysphagia or 
chest pain, sustained symptomatic relief (≥6 months) was 
reported in up to two-thirds of patients and transient relief 
(<6 months) in up to 100% of patients.3,7,9,10,49 The largest 
study (N=11) found that 64% of patients with dysphagia 
and incomplete clearance on barium esophagram treated 
with botulinum toxin injection had persistent symp-
tomatic relief at 2 years.7 There are several other studies 
that note similar clinical response rates to botulinum 
toxin injection; however, both idiopathic and secondary 
EGJOO patients were included.11,50,51 Botulinum toxin 
injection can be considered in EGJOO patients with dys-
phagia or chest pain with the understanding that response 
durability may be limited.

Traditional through-the-scope dilations have not 
demonstrated substantial symptomatic relief for EGJOO 
patients. Sample sizes are small (up to 9 patients), with 
an aggregate sustained symptomatic relief of 35% of 
patients.3,10,11,49

Pneumatic dilation has been increasingly utilized 
as targeted LES therapy in EGJOO. Several case series 
have noted sustained symptom relief for up to 18 months 
post–pneumatic dilation.9,12,49 The largest and most robust 
study to date has been by Clayton and colleagues, who 
observed 33 idiopathic EGJOO patients with dyspha-
gia and abnormal timed barium esophagram.52 Almost 
80% of patients who underwent pneumatic dilation had 
durable symptom improvement that lasted up to 5 years. 
Of note, 4 of these patients underwent a second dilation. 
No postprocedure complications were reported.

Surgical myotomies, including laparoscopic and 
robotic-assisted ones, have demonstrated excellent long-
term symptomatic relief in multiple case series.3,49,53,54 
Although sample sizes were small (range, 1-3), all studies 
noted that 100% of patients had symptomatic relief at 
12 months or longer. All myotomies were performed for 
an indication of dysphagia or chest pain. Peroral endo-
scopic myotomy has similarly been successful in small 
studies. This procedure is done by way of endoscopic 
tunneling into the esophageal submucosal space, after 
which a myotomy of the circular muscle layer is per-
formed and extended across the esophagogastric junc-
tion. After peroral endoscopic myotomy, 71% to 100% 
of EGJOO patients reported symptomatic improve-
ment via the Eckardt score.11,55-57 A study by Filicori 
and colleagues noted that all 14 of their patients with 
EGJOO who underwent peroral endoscopic myotomy 
for chest pain or dysphagia had an improvement in 
both timed barium esophagram and symptoms via the 
Eckardt score at 6 months.55 The majority of patients 
(80%) had sustained improvement in symptoms at a 
median of 48 months. One consideration of peroral 
endoscopic myotomy is potential adverse events such as  

In retrospective cohort studies, spontaneous resolution 
occurs in 15% to 74% of patients within 6 months.3,8,9,12 
Among aggregate study data, the overall resolution rate is 
43%. In stark contrast, there are reports of EGJOO pro-
gressing to achalasia.3,7,9,14,44,45 However, there is currently 
no way to predict which patients will have spontaneous 
resolution, which will have persistent symptoms, and 
which will progress to achalasia. Given the high rates of 
spontaneous resolution, treatment is not always warranted 
when this manometric finding is identified. Experts 
advise a trial of conservative management if symptoms are 
mild or atypical as well as consideration of targeted LES 
therapy for patients with dysphagia or objective evidence 
of obstruction.4,15,46 Such evidence includes liquid reten-
tion on timed barium esophagram, barium tablet delay 
on barium esophagram, and low distensibility on FLIP. 
Although this approach is reasonable, further outcome 
data are needed.

To date, studied treatment options include medica-
tions, botulinum toxin injection of the LES, standard 
endoscopic dilation, pneumatic dilation, peroral endo-
scopic myotomy, and surgical myotomy. Medications such 
as calcium channel blockers, nitrates, muscle relaxants, 
tricyclic antidepressants, and antispasmodics have been 
tried with a wide range of results. In a recent study by 
Lynch and colleagues, 3 out of 4 patients had an improve-
ment in their symptoms at a median of 4 months (with 
a tricyclic antidepressant for chest pain, hyoscyamine 
for dysphagia, and a proton pump inhibitor for reflux).3 
Among all studies, the aggregate symptom relief at 3 to 
6 months is 41%, with a range of 0% to 75%.3,8,11 Large 
sample sizes are lacking with the aforementioned studies 
of medications, with a maximum of 8 patients described 
in a single study.11 Additionally, there is little standardiza-
tion among studies in terms of differentiation between 
idiopathic and secondary EGJOO, as well as breakdown 
of the medication selection.

Concentrated peppermint oil has also been sug-
gested. A major advantage is the unremarkable side-effect 
profile. In a retrospective study of 8 patients with EGJOO 
and dysphagia or chest pain, all patients reported symp-
tom relief with no adverse events at a median follow-up 
of 6 months.47 There have also been preliminary data 
demonstrating that acotiamide, an acetylcholinesterase 
inhibitor, may decrease the IRP in EGJOO, but symptom 
follow-up has not yet been evaluated.48 It is apparent that 
current data on pharmacologic management in EGJOO 
are weak. Medications may be considered if side-effect 
profiles are favorable, but if the predominant symptom is 
dysphagia or chest pain, endoscopic or surgical therapies 
may be considered first.

Botulinum toxin injection of the LES is a low-risk 
intervention with a noteworthy response rate in the 
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aspiration pneumonia, esophageal leak, and pneumotho-
rax; however, these events are rare.56,58 More common is 
resultant gastroesophageal reflux disease, often reflected 
by esophagitis. This has been reported in 30% to 40% of 
patients, but can be reduced to 0% to 13% with proton 
pump inhibitor therapy.56,57 An overall suggested algo-
rithm for workup and therapy is seen in Figure 3.

Conclusion

EGJOO is a manometric diagnosis with a wide variety 
in presenting symptoms, disease course, and response 

to treatment. Future studies investigating the character-
istics of EGJOO may be helpful to better risk-stratify 
and treat patients with this condition. In practical terms, 
EGJOO may refer to any impediment at the esophago-
gastric junction. Thus, alternatively, clarification of the 
manometric diagnosis of EGJOO itself may be worth-
while. There is potential in timed barium esophagram 
and distensibility measurements, as well as discriminat-
ing HRM parameters to further characterize the finding 
of EGJOO.

The authors have no relevant conflicts of interest to disclose.

Figure 3. Flowchart of suggested diagnosis and management.

EGD, esophagogastroduodenoscopy; EGJOO, esophagogastric junction outflow obstruction; FLIP, functional lumen imaging probe; LES, lower 
esophageal sphincter; PD, pneumatic dilation; POEM, peroral endoscopic myotomy; TBE, timed barium esophagram.
aComputed tomography scan or endoscopic ultrasound.

Negative

High-resolution 
manometry

EGJOO

Assess for secondary cause (with 
EGD and/or barium swallow)

Secondary cause found: 
treat accordingly

Idiopathic EGJOO
If suspicion for secondary 

cause remains high, proceed 
with cross-sectional imaginga

Mild or no symptoms Significant symptoms 
(dysphagia, chest pain)

Expectant management Obstruction on TBE or FLIP, or 
abnormalities on manometry

Positive

Symptoms worsen or 
persist ≥6 months

Good surgical 
candidate

Poor surgical  
candidate

Repeat manometry or 
secondary workup

PD, POEM, or surgical 
myotomy

LES botulinum toxin 
injection or medication
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