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Introduction 	

Esophagogastric junction outflow obstruction (EGJOO) is an 

entity of Chicago classification version 3.0, which is characterized by 
elevated integrated relaxation (≥ 15 mmHg) in combination with 
preserved esophageal peristalsis.1 Although it was considered as a 
major motility disorder, little is known about its etiology and clinical 
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Background/Aims
Esophagogastric junction outflow obstruction (EGJOO) is characterized by elevated integrated relaxation pressure (IRP) and preserved 
esophageal peristalsis. The clinical significance of EGJOO is uncertain. This study aim to describe the clinical characteristics of these 
patients and to find out potential parameters to predict patients’ symptom outcome.

Methods
Consecutive patients who received high-resolution manometry examination in our hospital in 2013-2019 and met the diagnostic 
criteria of EGJOO were retrospectively included. Motility and reflux parameters as well as endoscopy and barium esophagogram results 
were studied and compared. Patients were also followed up to record their treatment methods and symptom outcomes.

Results
A total of 138 EGJOO (accounting for 5.2% of total patients taking high-resolution manometry examination in our hospital) patients 
were included. Only 2.9% of these patients had persistent dysphagia. A total of 81.8% of EGJOO patients had symptom resolution 
during follow-up. Patients with persistent dysphagia had significantly higher upright IRP (16.6 [10.3, 19.8] vs 7.8 [3.2, 11.5]; P = 
0.026) than those without. Upright IRP can effectively distinguished patients with persistent dysphagia (area under curve: 0.826; P = 
0.026) using optimal cut-off value of 9.05 mmHg. 

Conclusion
EGJOO patients with persistent dysphagia and higher upright IRP (median > 9.05 mmHg) needs further evaluation and aggressive 
management. 
(J Neurogastroenterol Motil 2021;27:363-369)
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significance. EGJOO is a heterogeneous motility diagnosis. The 
symptoms of patients with patients vary greatly. The most common 
chief complaints of these patients are heartburn, regurgitation, and 
dysphagia.2-5 In most cases, patients’ symptoms can resolve spon-
taneously,4,6 with only a few progressing to achalasia.3 Its potential 
etiologies may include organic causes (eg, hiatus hernia, stricture, 
eosinophilic esophagitis, vascular obstruction, and malignancy) 
and functional causes (eg, early or incompletely express achalasia, 
esophageal wall stiffness, and drug effect).7 Most organic causes of 
EGJOO mentioned above can be identified by initial upper endos-
copy. Barium esophagogram has long been utilized in the diagnosis 
of achalasia and the assessment of esophagogastric junction (EGJ) 
outflow. Some researchers even argued that EGJOO should be 
investigated further aggressively by endoscopic ultrasonography, 
functional luminal imaging probe, or CT.4,8-10 Despite the variety of 
means to evaluate EGJOO, none of current methods are known to 
be able to predict patients’ symptom outcome.

The treatment of EGJOO is controversial. The majority of 
patients with EGJOO were given either no specific intervention 
or Botox injection. Some patients were treated by medication and 
a few patients with persistent dysphagia by surgery. However, the 
treatment outcomes were similar in these approaches.6 Therefore, it 
is necessary to come up with measures to select appropriate patients 
with EGJOO for aggressive treatment.

This study hypothesized that EGJOO is a heterogeneous 
disease that need to be further evaluated by endoscopy, barium 
esophagogram, and other parameters of high-resolution manometry 
(HRM). The current study aim to describe the clinical characteris-
tics of patients with EGJOO and to find out potential parameters to 
predict patients’ symptom outcome.

Materials and Methods 	

Study Subjects
Consecutive patients who received HRM examination in our 

hospital from January 2013 to December 2019 and diagnosed with 
EGJOO were retrospectively included. The exclusion criteria were: 
(1) gastroesophageal tumor history (2) gastroesophageal surgery 
history. Their baseline characteristics and symptoms were recorded 
in a questionnaire in our center including body mass index, impac-
tion dysphagia question score (IDQ), Eckert-score, and gastro-
esophageal reflux disease questionnaire (GERDQ). Phone calls 
were conducted to follow up these patients in terms of symptom 
outcomes. Meanwhile, patients’ HRM, endoscopy, esophagogram, 

and multichannel impedance-pH monitoring (MII-pH) results 
were reviewed. This study was approved by the Ethical Review 
Board of Sun Yat-sen University (IRB No. 2019290), and was 
conducted following the concept of the Declaration of Helsinki.

High-resolution Manometry
HRM was performed after the upper endoscopy tests. The 

procedure was carried out as previously reported.11 Firstly, patients 
were required to stop swallowing for 30 seconds to record the basal 
pressure. Ten 5-mL liquid swallows were then performed in the 
supine position as well as five 5-mL liquid swallows in the upright 
position. Multiple rapid swallows (MRS) were administered at 1-2 
second interval for 3 times both in the supine and upright position.12

HRM parameters analysis was conducted using Manoview 
analysis software (Medtronic Inc, Minneapolis, MN, USA). 
EGJOO was defined as a median lower esophageal sphincter 
(LES) integrated relaxation pressure (IRP) ≥ 15 mmHg across 
10 supine liquid swallows and could not meet the diagnosis criteria 
of achalasia. Median IRP, mean distal contractile integral (DCI), 
LES relaxation intrabolus pressure (IBP), maximum IBP, MRS-
DCI, MRS-IRP, MRS ratio of both supine and upright position 
were calculated. MRS ratio was defined as MRS-DCI/mean liquid 
swallow DCI.13 Abnormal upright IRP was defined as IRP in the 
upright position > 12 mmHg.14

Multichannel Impedance-pH Monitoring 
The reflux monitoring procedure was carried out as previously 

reported.11 Patients were asked to live at their normal routines, and 
to note down their symptoms, postures, and meals during monitor-
ing. 

Manual analysis was conducted by 2 certificated investigators 
using the Bioview Analysis software (Sandhill Scientific Inc, High-
land Ranch, CO, USA). Meal periods were excluded while analyz-
ing. Pathological distal reflux was defined as acid exposure time at 5 
cm above LES ≥ 4.2%, or ≥ 6% in the definition of Lyon consen-
sus,15 of the monitoring time. Other reflux parameters including: (1) 
reflux episode, (2) bolus clearance time, (3) bolus exposure percent 
time, and (4) symptom association probability were also collected.

Symptom Outcome
Patients were followed up until December 2019. Treatments 

of these patients were divided into (1) no specific treatment, (2) 
medication treatment (including antacid medication, neuromodula-
tor, prokinetic agents, herbal medicine, or any other drugs for chief 
symptoms at standard dose for more than 8 weeks), and (3) specific 
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surgery treatment. Patients whose chief symptoms relieved during 
the week before follow-up were considered as responders. Persistent 
dysphagia was defined as dysphagia that persists for more than 1 
year or needs invasive treatment.

Statistical Methods
For categorical variables, the percentage form was adopted and 

chi-square tests were used for comparisons. The mean ± SD of 
normally distributed continuous variables were presented, which 
were compared by t test. Median (95% confidence interval) and 
Mann-Whitney U test were adopted for continuous data that were 
not normally distributed. Receiver operator characteristic curve was 
used to evaluate the efficacy of different parameters in predicting 
symptom outcomes and to determine the optimal cutoff of different 
indexes. The significance level (P-value) was set at 0.05. 

Results 	

A total of 138 patients (accounting for 5.2% of total patients 
taking HRM examination in our hospital, the demographic data 
was shown in Table 1) were diagnosed with EGJOO in 2013-
2019. The chief complaints of patients with EGJOO were heart-
burn, regurgitation, globus, chest pain, and dysphagia (Fig. 1). 
Only 2.9% of patients with EGJOO had persistent dysphagia 
symptoms. Among all the patients with EGJOO, 80.4% completed 
a reflux monitoring, those who did not undergo reflux monitoring 
were due to the lack of GERD symptoms and/or because they had 
severe dysphagia symptoms which made them unable to tolerate 
the ambulatory monitoring. Pathological reflux was found in 7.9% 
(or 5.9% as defined in Lyon consensus) of patients with EGJOO. 
As for endoscopy results, 12.2% of patients with EGJOO were 
diagnosed with esophagitis while only 0.7% had anatomical causes 
(vascular obstruction) for EGJOO. Only 36 patients completed the 
barium esophagogram, and 4 patients (11.1%) were diagnosed with 

achalasia (according to bird’s-beak appearance).
Most patients had benign symptom outcomes. The overall re-

sponse rate of patients with EGJOO was 81.8%. More than half of 
patients with EGJOO did not receive any specific treatment but the 
symptoms relieved by itself. The most commonly used drugs were 
neuromodulator (eg, tricyclic antidepressants and serotonin norepi-
nephrine reuptake inhibitors) and proton pump inhibitors. Response 
rates of different treatment methods were shown in Table 2.

Comparison by Symptoms
Patients were divided into dysphagia group (n = 13) and non-

dysphagia group (n = 125) according to their chief complaints. 
Dysphagia group had significantly higher IDQ scores (Table 3). 
No significant difference was observed in gender, age, body mass 
index, and GERDQ scores (Table 3). 

As for endoscopy, patients with chief complaint of dysphagia 
were more likely to have organic causes for EGJOO (Table 3). 
Seven patients in the dysphagia group (53.8%) and 26 patients in 
the non-dysphagia (20.8%) group completed a barium esophago-
gram. EGJOO patients with chief complaint of dysphagia were 
more likely to be diagnosed with achalasia by barium esophagogram 
(Table 3).

Table 2. Response Rates Comparison by Different Treatment Methods

Treatment methods
Number of  
patients (%)

Response 
rate (%)

No specific treatment 81 (58.6) 70 (85.1)
Neuroregulator 26 (18.8) 20 (76.9)
Proton pump inhibitor 18 (13.0) 12 (66.6)
Other medication (mainly herbal medicine) 10 (7.2) 9 (90.0)
Botox injection 0 (0.0) -
Pneumatic dilation 0 (0.0) -
Peroral endoscopic myotomy 3 (2.9) 3 (100.0)

Table 1. Baseline Characteristics of Esophagogastric Junction Out-
flow Obstruction Patients

Characteristics Distribution

Age (yr) 47.8 (12.5)
Male 32.6
BMI (kg/m2) 20.9 (3.2)
IDQ score 0.0 (0.0, 4.0)
GERDQ score 8.0 (6.0, 9.0)

BMI, body mass index; IDQ score, impaction dysphagia question score; 
GERDQ score, gastroesophageal reflux disease questionnaire score.
Values are presented as mean (SD), %, or median (interquartile range [IQR]).

26.0%

22.4%

14.4%

10.1%

9.4%

17.7%

Heart burn

Regurgitation

Globus

Chest pain

Dysphagia

Others

Figure 1. Chief complaints distribution of patients with esophagogas-
tric junction outflow obstruction.
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Patients with dysphagia were found to have higher IRP both in 
supine (20.7 [17.8, 22.2] vs 17.5 [16.3, 19.3]; P = 0.008; Fig. 2A) 
and upright positions (10.4 [8.6, 13.7] vs. 7.4 [3.1, 11.6]; P = 0.012; 
Fig. 2B). No significant differences were found in other motility 
parameters. No significant differences were found in reflux param-
eters between the dysphagia group and the non-dysphagia group 

either.
Considering that some patients had dysphagia symptoms 

relieved by itself, persistent dysphagia symptom may be more clini-
cally significant. Therefore, the samples were further divided into 
2 groups: (1) patients with persistent dysphagia (dysphagia that 
persists for more than 1 year or needs invasive treatment) and (2) 

Table 3. Baseline Characteristics Comparison by Chief Complaints

Characteristics Dysphagia group (n = 13) Non-dysphagia group (n = 125) P-value

Age (yr) 45.9 (13.8) 48.0 (12.4) 0.560
Male 23.1 33.6 0.646
BMI (kg/m2) 19.8 (3.4) 21.0 (3.2) 0.218
IDQ score 8.0 (1.0, 10.5) 0.0 (0.0, 3.0) < 0.001
GERDQ score 6.0 (6.0, 9.5) 8.0 (6.0, 9.0) 0.631
Endoscopy
Esophagitis 0.0 13.6 0.328
Vascular obstruction 7.6 0.0 0.029
Esophagogram
Achalasia (diagnosed by esophagogram) 57.1 0.0 < 0.001

BMI, body mass index; IDQ score, impaction dysphagia question score; GERDQ score, gastroesophageal reflux disease questionnaire score. 
Values are presented as mean (SD), %, or median (interquartile range [IQR]).

A B

*

Dysphagia group Non-dysphagia group

25

20

15

10

5

0

IRP in the supine position (mmHg)

*

Dysphagia group Non-dysphagia group

15

10

5

0

IRP in the upright position (mmHg)

Figure 2. Motility parameters comparison by chief symptoms. IRP, integrated relaxation pressure. *P < 0.05.

A B

*

Persistent dysphagia Other patients

20
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5

0

IRP in the upright position (mmHg)

*

Persistent dysphagia Other patients

80
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40

20

0

Ratio of abnormal IRP

in the upright position (%)

Figure 3. Motility parameters com-
parison by patients with and without 
persistent dysphagia. IRP, integrated 
relaxation pressure. *P < 0.05.
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patients without persistent dysphagia. Patients with persistent dys-
phagia (n = 4; 3 of them received peroral endoscopic myotomy 
treatment while the other 1 refused to receive any specific treat-
ment) were more likely to have organic causes for EGJOO than 
other patients (25.0% vs 0.0%; P < 0.001). They were also more 
likely to be diagnosed with achalasia by barium esophagogram 
(100.0% vs 0.0%; P < 0.001). EGJOO patients with persistent 
dysphagia were found to have significantly higher upright IRP (16.6 
[10.3, 19.8] vs 7.8 [3.2, 11.5]; P = 0.026; Fig. 3A) and abnormal 
upright IRP ratio (75.0% vs 18.8%; P = 0.031; Fig. 3B). Receiver 
operator characteristic curve was used to evaluate the efficacy of 
different HRM parameters in predicting persistent dysphagia. 
Upright IRP effectively distinguished the prognosis of patients 
(area under curve: 0.826; P = 0.026), with the optimal cut-off of 
9.05 mmHg (Fig. 4).

Comparison by Barium Esophagogram
Thirty-six patients in total had completed a barium esopha-

gogram. Four patients (11.1%) were diagnosed with achalasia (3 
of them received peroral endoscopic myotomy treatment while the 
other 1 refused to receive any specific treatment), while the other 
32 patients with EGJOO were considered normal. Patients were 
divided into the achalasia group and the non-achalasia group based 
on their barium esophagogram results. Patients in the achalasia 
group were found to have significantly higher IDQ scores, and 
were more likely to have dysphagia or persistent dysphagia 
symptoms (Table 4). Compared with patients in the non-achalasia 
group, more patients in the achalasia group were found to have 
organic causes for EGJOO during endoscopy examination (Table 
4). As for HRM, patients in the achalasia group had significantly 
higher upright IRP (16.6 [10.3, 19.8] vs 7.9 [4.3, 12.8]; P = 
0.012). Since none of these achalasia patients underwent MII-pH, 
comparison of reflux parameters was not available.

Discussion 	

With the widespread application of HRM, EGJOO is no lon-
ger a rare motility diagnosis in clinic. Former studies suggested that 
EGJOO accounts for 8.2-24.3% of total patients taking HRM 
examination.3,4,14,16 Although it was considered as a major motility 
disorder, most patients diagnosed with EGJOO were dysphagia-
free, not to speak of persistent dysphagia.2-5 Therefore, whether 
EGJOO is clinically significant remains controversial. The current 
study was designed to describe the clinical characteristics of these 
patients. In this study, only 9.4% of patients with EGJOO had 
a chief complaint of dysphagia, and 11.6% of patients had some 

Table 4. Baseline Characteristics Comparison by Barium Esophagogram Diagnoses

Characteristics Achalasia group (n = 4) Non-achalasia group (n = 32) P-value

Age (yr) 42.8 (24.7) 48.2 (11.5) 0.446
Male 75.0 31.2 0.244
BMI (kg/m2) 20.9 (3.6) 20.8 (2.1) 0.974
IDQ score 7.0 (10.0, 13.8) 0.0 (0.0, 4.8) 0.005
GERDQ score 6.0 (6.0, 8.3) 7.5 (6.0, 9.0) 0.327
Dysphagia 100.0 9.3 <0.001
Persistent dysphagia 100.0 0.0 <0.001
Endoscopy
Esophagitis 0.0 9.3 0.390
Vascular obstruction 25.0 0.0 0.031

BMI, body mass index; IDQ score, impaction dysphagia question score; GERDQ score, gastroesophageal reflux disease questionnaire score. 
Values are presented as mean (SD), %, or median (interquartile range [IQR]).
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Figure 4. Receiver operator characteristic (ROC) curve of upright in-
tegrated relaxation pressures (IRP) in predicting persistent dysphagia.
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extent of dysphagia. Most patients with EGJOO had normal en-
doscopy, barium esophagogram results and most, whether having 
received specific treatment or not, had benign symptom outcomes. 
With regards to parameters that is possibly pertinent to symptom 
outcomes, the current study found that persistent dysphagia symp-
toms were relevant to elevated upright IRP as well as to abnormal 
EGJ findings in endoscopy and barium esophagogram.

Former studies have found that most patients with EGJOO 
had benign clinical outcomes.2,10,17,18 A retrospective study by Pérez-
Fernández et al10 reviewed 44 patients with EGJOO and found 
that over one-third of patients presented a spontaneous resolution 
of symptoms without specific treatment. Another study retrospec-
tively included 83 patients with EGJOO and found that only 2.7% 
patients with EGJOO evolved to achalasia (median follow-up time: 
6 months).2 EGJOO diagnosis is based on the supine swallows. 
However, physiologically, drinking and eating are usually done in 
the upright position. In the recumbent position, EGJ may be com-
pressed by other organs, which may elevate the EGJ pressure. Nev-
ertheless, compression may be relieved in the upright position. This 
may partly explained the benign symptom outcomes and normal 
upright IRP of most patients with EGJOO.

Despite the benign outcome of EGJOO, it is important to 
screen out patients who need aggressive management. A study 
published by Ong et al4 retrospectively included 40 patients with 
EGJOO and found that 73.5% of functional patients with EGJOO 
had spontaneous resolution of their symptoms and dysphagia may 
be a signal of further evaluation. Poong-Lyul Rhee analysed 169 
patients with EGJOO detected by combined multichannel intra-
luminal impedance and HRM and found that suspected clinical 
significant patients are more likely to have dysphagia, compartmen-
talized pressurization, and abnormal liquid bolus transit.19 Another 
retrospective study found that Nadir upper esophageal sphincter-
residual pressure may predict EGJOO patients’ symptom outcome 
for myotomy.5 It should be noted that none of the studies men-
tioned above compared upright HRM parameters as well as reflux 
parameters. A recent study published by Triggs et al14 included 
310 patients with EGJOO. Each patient performed 10 supine 
and 5 upright 5-mL liquid swallows. It was found that the median 
upright IRP for patients with radiographic evidence of EGJOO 
or symptomatic dysphagia was higher than for patients without. 
In the current study, results of endoscopy, barium esophagogram, 
and reflux monitoring were all reviewed and compared. We also 
compared upright HRM parameters and some novel metrics such 
as MRS and IBP. In this study, symptoms of dysphagia especially 
persistent dysphagia were found to be correlated to elevated upright 

IRP and abnormal EGJ outflow findings during esophagogram 
and endoscopy.

There were some limitations in our study. Firstly, only a few 
number (26.1%) of patients with EGJOO conducted barium 
esophagogram. Secondly, few patients with EGJOO in this study 
had a repeated HRM test, leaving the question of whether elevated 
IRP can resolve spontaneously unconfirmed. Thirdly, only a small 
part patients in this study had dysphagia symptoms. Therefore, 
some parameters that help predict patients’ symptom outcome may 
be missed due to the disproportion of sample size among groups. 
Last but not least, some of the patients with EGJOO included in 
this study were diagnosed with achalasia by esophagogram. The 
purpose of this study was to explore the clinical significance of pa-
tients with EGJOO diagnosed by HRM. Therefore, we did not 
exclude these patients in the current study. We conducted compari-
son by the results of the esophagograms. Patients with dysphagia 
symptoms and had higher upright IRP were more likely to be po-
tential achalasia patients.

In conclusion, further evaluation (ie, esophagograms) and 
aggressive management should be considered in patients with 
EGJOO when patients report dysphagia symptoms and had sig-
nificantly increased upright IRP (median ≥ 9.05 mmHg). 
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