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The esophagogastric junction (EGJ) is a complex anatomic 
and functional zone that has paradoxical actions, such as al-
lowing food passage into the stomach after swallowing and 
maintaining a tightly closed anti-reflux barrier. The delicate 
EGJ balance requires the harmonious interactions of the lower 
esophageal sphincter (LES), crural diaphragm, luminal geometry, 
and the inherent mechanical characteristics of the EGJ.1 High-
resolution manometry (HRM) and timed barium esophagog-
raphy (TBE) are the two main modalities used to measure the 
surrogate parameters of EGJ opening, such as deglutitive EGJ 
relaxation pressure and bolus retention. Recently, the endolumi-
nal functional lumen imaging probe (EndoFLIP) was developed 
to evaluate the pathogenesis of EGJ diseases. The EndoFLIP uses 
impedance planimetry for real-time measurement of the EGJ 
cross-sectional area (CSA), the corresponding pressure, and EGJ 
distensibility. EGJ distensibility can be expressed as the disten-
sibility index (DI), defined as the CSA divided by the pressure, 
and represents the degree of impaired LES relaxation.

Achalasia is a primary esophageal motility disorder associated 
with functional obstruction at the EGJ level due to defective LES 
relaxation. Current treatment options for achalasia focus on the 
relief of this functional obstruction. Of these treatments, peroral 
endoscopic myotomy (POEM), is an emerging minimally inva-
sive treatment modality that provides an alternative to surgical 
myotomy. Recent studies have shown that POEM is a highly 
effective treatment for achalasia in terms of both symptomatic 
relief and improved esophageal physiology.2,3 

In practice, predicting post-treatment outcomes is important, 
including after POEM. However, there is a paucity of objective 

modalities for determining the extent of the myotomy and the 
post-POEM relaxation impairment. In the case of pneumatic 
dilation, a low post-dilation LES pressure (<10 mm) is reported 
to be predictive of favorable long-term outcomes.4 In addition, 
physiologic evaluation of the EGJ opening, such as HRM-deter-
mined LES relaxation pressure and TBE-determined bolus reten-
tion, can determine post-treatment outcomes in patients with 
achalasia;5,6 however, these tests are suboptimal. Evaluation of 
EGJ distensibility, such as EndoFLIP DI, may be another op-
tion for determining post-POEM outcomes. In a previous study, 
the DI was well correlated with both the Eckardt score and the 
HRM-determined integrated relaxation pressure. Further, the DI 
was significantly less than normal in patients with poor treat-
ment responses whereas patients with good treatment responses 
demonstrated significantly greater EGJ distensibility than did 
those with poor responses.1 

In this issue of Gut and Liver, Yoo et al.7 reported that post-
treatment DI by EndoFLIP is useful for predicting POEM clinical 
outcomes in patients with achalasia. Changes in LES pressures 
and integrated relaxation pressures, after POEM, and a low 
post-treatment DI (<7 mm2/mm Hg) during volume-controlled 
distension (using 30 mL or 40 mL of saline) was associated with 
a high rate of incomplete responses, after POEM. In a multivari-
ate analysis, a post-treatment DI <7 mm2/mm Hg was the most 
important predictor of an incomplete response. Then, what are 
the optimal clinical DI values following POEM? Predicting the 
clinical response to POEM and the future occurrence of post-
treatment gastroesophageal reflux seems helpful. In fact, the 
most common adverse event after POEM is gastroesophageal 
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reflux; the prevalence of abnormal esophageal acid exposure on 
pH monitoring after POEM has been reported to be 20%–57%.8 
In a study involving EndoFLIP in patients undergoing Heller 
myotomy and POEM, a final post-treatment DI of 4.5–8.5 mm2/
mm Hg was suggested to be the ideal final DI range for achiev-
ing optimal symptomatic outcomes, that is, Eckardt scores ≤1 
and GerdQ scores ≤7.9 On the other hand, Yoo et al.7 recom-
mend a post-treatment DI of 7–10 mm2/mm Hg for predicting 
minimal dysphagia and minimal gastroesophageal reflux dis-
ease, after POEM. These differences may be caused by the vari-
ability in the patient numbers, clinical response definitions, and 
EndoFLIP timing. Moreover, comparing EndoFLIP data between 
centers is difficult due to the variety of results described in pre-
vious studies.9

When is the proper time to perform EndoFLIP to predict 
post-POEM clinical outcomes? Recent studies have shown in-
creased EGJ distensibility either immediately post-procedure or 
3 months after treatment with pneumatic dilation, laparoscopic 
Heller myotomy, or POEM was predictive of postoperative 
symptomatic outcomes.3,9 However, there are several limitations 
regarding the intraoperative measurement of EGJ distensibility 
after POEM. Because POEM procedures are performed under 
general anesthesia, the drugs used can influence muscle tone 
even though the effects of general anesthesia on EGJ disten-
sibility are negligible.10 The injected material used during the 
procedure, edema or inflammation of the EGJ tissues, and pneu-
moperitoneum provoked by the procedure can also influence 
muscle tone. Additionally, the EndoFLIP catheter can produce 
mucosal injury. Lastly, the late occurrence of fibrosis at the site 
of muscle layer defect, after POEM, can decrease the muscle 
distensibility, influencing the real outcomes in patients. Con-
sidering these limitations on the intraoperative measurement of 
EGJ distensibility, performing EndoFLIP during the follow-up 
period would be better. In the study of Yoo et al., EndoFLIP was 
performed 1 month after POEM.

EndoFLIP can provide a more direct measurement of EGJ 
function than either HRM or TBE, and the post-treatment DI 
seems to be useful for predicting treatment responses and gas-
troesophageal reflux, after POEM, in patients with achalasia. 
However, because HRM can characterize the pattern of esopha-
geal contractility and quantify impaired EGJ relaxation and 
because TBE provides information on esophageal anatomy and 
bolus retention, both are also useful for assessing treatment ef-
ficacy. In fact, EndoFLIP, HRM, and TBE are complementary 
modalities; therefore, the combined use of these modalities will 
provide more detail and more accurate information for predict-
ing the clinical outcomes, after POEM, in patients with achala-
sia.
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