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Abstract
Gastroparesis is a chronic disease of the stomach that causes a delayed gastric 
emptying, without the presence of a stenosis. For 30 years the authors identified 
pylorospasm as one of the most important pathophysiological mechanisms 
determining gastroparesis. Studies with EndoFLIP, a device that assesses pyloric 
distensibility, increased the knowledge about pylorospasm. Based on this data, 
several pyloric-targeted therapies were developed to treat refractory gastro-
paresis: Surgical pyloroplasty and endoscopic approach, such as pyloric injection 
of botulinum and pyloric stenting. Notwithstanding, the success of most of these 
techniques is still not complete. In 2013, the first human gastric per-oral 
endoscopic myotomy (GPOEM) was performed. It was inspired by the POEM 
technique, with a similar dissection method, that allows pyloromyotomy. 
Therapeutical results of GPOEM are similar to surgical approach in term of 
clinical success, adverse events and post-surgical pain. In the last 8 years GPOEM 
has gained the attention of the scientific community, as a minimally invasive 
technique with high rate of clinical success, quickly prevailing as a promising 
therapy for gastroparesis. Not surprisingly, in referral centers, its technical success 
rate is 100%. One of the main goals of recent studies is to identify those patients 
that will respond better to the therapies targeted on pylorus and to choose the 
better approach for each patient.

Key Words: Gastric per-oral endoscopic myotomy; Pyloroplasty; Gastroparesis; 
EndoFLIP; Pyloromyotomy; Gastroparesis cardinal symptom index
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Core Tip: Many studies tried to identify the factors that may predict the response to 
pyloric targeted therapies in gastroparesis according to etiology, prevalent symptoms, 
antroduodenal manometric study and EndoFLIP. Unfortunately, it is still difficult to 
reach an accurate determination of the optimal candidates for each treatment. 
Currently, surgical and endoscopic approach has been compared in term of safety and 
the results seem encouraging for endoscopic method. In this review we summarize 
indications, side effects and outcome of gastric per-oral endoscopic myotomy 
compared to surgical pyloroplasty.

Citation: Verga MC, Mazza S, Azzolini F, Cereatti F, Conti CB, Drago A, Soro S, Elvo B, 
Grassia R. Gastric per-oral endoscopic myotomy: Indications, technique, results and 
comparison with surgical approach. World J Gastrointest Surg 2022; 14(1): 12-23
URL: https://www.wjgnet.com/1948-9366/full/v14/i1/12.htm
DOI: https://dx.doi.org/10.4240/wjgs.v14.i1.12

INTRODUCTION
Epidemiology and pathophysiology
Epidemiology: Gastric retention > 60% at two hours and/or > 10% after four hours 
from a meal is considered pathological[1], in absence of organic strictures[2]. Gastro-
paresis (GP) is a chronic alteration of the gastric motility that leads to a delay in 
stomach emptying. Mainly, it is an idiopathic condition; however it can be also caused 
by diabetes and post-surgical conditions, such as fundoplicatio, vagotomy, bariatric 
surgery and esophagectomy. Less frequent etiologies are: Post-infectious gastroparesis 
and neurological or autoimmune diseases[3]. The related symptoms are often 
dyspepsia-like. Thus, gastroparesis is an underdiagnosed condition. The prevalence is 
estimated around 3% in United States (mean age of 37.7 years, with an F:M ratio of 4:1)
[4] and American data showed a large increase in hospitalizations between 1997 and 
2013 for gastroparesis, estimating a related increase in costs of 1026%[5].

Pathophysiology: The current knowledges of the pathophysiology of GP remain 
partial[6]. This explains the delay in the diagnosis and the lack of a reference therapy, 
that is still an open challenge.

Histologically, loss of interstitial cells of Cajal (ICC) is the most important finding. 
Indeed, these cells show ultrastructural modification such as intracytoplasmatic 
vacuoles and apoptotic features. However, up to now, no definitive explanations are 
available[7].

Diagnosis
Gastroparesis may be characterized by two different patterns at antroduodenal 
manometry study: Waves of contraction of reduced amplitude (< 40 mmHg), 
suggestive for myopathy, or reduced and disorganized gastric motility. This latter 
pattern is more frequent, but not exclusive, in neurogenic alterations[8,9]. Moreover, 
pylorospasm appears to be one of the crucial components[10].

However, antroduodenal manometry is a complex procedure and it is unfortunately 
little available in daily clinical practice.

The patient with a suspicion of gastroparesis should always undergo a thoroughly 
evaluation of the previous medical history coupled with a complete physical 
examination. EGDS is mandatory in order to exclude organic lesions.

The second step consists in calculating a validated score, the gastroparesis cardinal 
symptoms index (GCSI), that evaluates symptoms in the previous two weeks from the 
patient evaluation. GCSI has shown to be reliable and reproducible[11]. It is based on 
three subscales (post-prandial fullness/early satiety-4 items; nausea/vomiting-3 items; 
bloeating-2 items) and each item ranges from 0 (none) to 5 (severe). GCSI is not a 
diagnostic tool but it is useful to measure the severity of the disease and the post 
treatment improvement. Most of the available studies exclude the patients who have 
GCSI < 2.0 from both endoscopic and surgical therapy (Table 1). Importantly, the 
psychometric evidence of the GCSI was also found to be consistent with European 

https://creativecommons.org/Licenses/by-nc/4.0/
https://creativecommons.org/Licenses/by-nc/4.0/
https://creativecommons.org/Licenses/by-nc/4.0/
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https://dx.doi.org/10.4240/wjgs.v14.i1.12


Verga MC et al. GPOEM for the treatment of gastroparesis

WJGS https://www.wjgnet.com 14 January 27, 2022 Volume 14 Issue 1

Table 1 Gastroparesis cardinal symptom index

Are you suffering of None Very mild Mild Moderate Severe Very severe

Nausea 0 1 2 3 4 5

Retching 0 1 2 3 4 5

Vomiting 0 1 2 3 4 5

Stomach fullness 0 1 2 3 4 5

Inability to finish a normal sized meal 0 1 2 3 4 5

Feeling excessively full after meals 0 1 2 3 4 5

Loss of appetite 0 1 2 3 4 5

Bloating 0 1 2 3 4 5

Belly visibly larger 0 1 2 3 4 5

guidelines and the Food and Drugs Administration (FDA)[12,13].
Overall, the severity of GCSI appears to properly correlate with the objective 

measurements of the gastric emptying time at 2 h, but not at 4 h[14]. This is particular 
true when considering nausea, vomiting, and premature satiety

Moreover, the patient should undergo to a gastric emptying study by scintigraphy 
or stable isotope breath test, using for example octanoid acid: This is an easy test and 
do not expose patient to ionizing radiation.

The study of gastric emptying time and GCSI[11] are the most commonly used tools 
to define the severity of the disease and evaluate the treatment response.

Nevertheless, the evaluation of pyloric sphincter by means of EndoFLIP seems 
promising. EndoFLIP is a cylindrical bag placed through the pylorus that uses 
impedance planimetry to determine cross sectional areas (CSA). It allows the 
measurement of the intrabag pressure and CSA/pressure response (distensibility) of 
the pylorus.

A study examined 114 patients, showing that the gastric emptying time correlated 
better with the reduced pyloric distensibility assessed by EndoFLIP than with the basal 
pyloric pressure assessed by using manometry[15].

However, not all the studies show the same results. A study evaluated the 
diagnostic accuracy of the EndoFLIP in 54 patients diagnosed with GP. The pyloric 
diameter and the CSA resulted inversely proportional to the key symptoms of GCSI. 
However, the study did not find a direct correlation between the pyloric diameter and 
the CSA and the gastric emptying at two and four hours[16].

A study published by Fathalizadeh and colleagues in December 2020 investigated 
the feasibility and the safety of intraprocedural EndoFLIP during gastric per-oral 
endoscopic myotomy (GPOEM). The authors examined 14 patients. 12 of 14 had pre 
and post procedure measurement. Median GCSI decreased from pre procedural 
assessment (3.1), to post procedural one, after one month (2.2); they also found an 
improvement of pyloric diameter and pyloric distensibility (respectively P = 0.0012 
and P = 0.007). The authors concluded that EndoFLIP during pyloromyotomy (pre 
procedural and immediately post procedural) can be useful to determine if further 
myotomy is needed and it may also predict the clinical response to GPOEM[17].

Recently, Conchillo et al[18] published a very interesting study with 24 patients 
(100% technical success rate) to investigate the role of antroduodenal motility pattern 
and EndoFLIP in predicting the outcome after GPOEM: Clinical response was not 
correlated with motility pattern, whereas was associated with the pyloric distensibility 
improvement. However, there are no yet parameters that can surely predict the clinical 
response after GPOEM[18,19].

The present review aims to present indications, technical aspects, advantages and 
limitations of GPOEM.

All studies mentioned in this article have been searched by PubMed using key 
words as ‘GPOEM’, ‘gastro peroral endoscopic myotomy’, ‘POP’, ‘gastroparesis’, 
‘refractory gastroparesis’, ‘pyloromyotomy’, ‘pyloroplasty’, ‘GCSI’, ‘gastroparesis 
cardinal symptom index’ ‘EndoFLIP’. Only English papers with available abstract and 
full text were considered.

In our manuscript we firstly presented the indication and the technical aspects of 
GPOEM. Secondly, we evaluated the criteria for the ideal candidate for GPOEM 
procedure, based on GCSI and gastric electrical stimulator (GES) analysis. Then we 
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highlighted the pros and cons of GPOEM, compared to the other existing techniques to 
treat GP.

THERAPY
Patients with mild symptoms can be referred for hygienic and dietary correction 
coupled with medical therapy with prokinetics, especially metoclopramide. However, 
response to prokinetics decreases over the time. Moreover, these drugs are burdened 
with important side effects, such as extrapyramidal symptoms and amenorrhea, in 
case of long term use[20,21].

On the contrary, patients with severe and persistent symptoms require advanced 
interventional therapies. The use of pyloric-targeted therapies, such as pyloric 
myotomy, have recently increased. However, when a severe impairment of antral and 
or duodenal contractile activity is present, even pyloric myotomy can be ineffective[21,
22].

The available pyloric targeted procedures can be divided in two categories: Surgical 
and endoscopic ones.

Surgical options
Surgical pyloroplasty: This technique is mainly performed by using laparascopic 
approach and the most famous technique is Heineke Mikulicz, which is characterized 
by a longitudinal incision of the pyloric ring and transverse suture. Almost 90% of 
patients reached an improvement or the normalization of the gastric emptying. Also 
the robotic pyloroplasty has been recently proposed as a safe and effective approach
[23].

Placement of an electrical stimulator: A small stimulator characterized by high 
frequency (12 cycles/min) and low stimulation energy can be placed on the greater 
curvature of the stomach, 10 cm far from pylorus, with a laparoscopic or laparotomic 
approach.

Gastrectomy: Subtotal or total gastrectomy with Roux en y gastric bypass can be 
proposed as the ultimate surgical option.

Endoscopic options other then GPOEM
Injection of botulinum toxin: This approach was firstly described by Pasricha et al[19] 
in 1995 and subsequently adapted by Sharma et al in 1998[23]. This is an endoscopic 
procedure where a small dose of botulinic toxin is injected around the pyloric ring in 4 
points with a sclerosis needle. No studies support the efficacy of this technique.

Pyloric stenting: Temporary deployment of a fully covered self-expanding metal 
stents was firstly described in 2013 by Clark[24]. Sometimes the stent can be fixed by 
using Apollo or clips to avoid its migration, which is the main complication of this 
technique.

GPOEM
This technique was introduced in 2013 by Khashab[25]. It was developed starting from 
the technical and physio pathological basis of the already established esophageal 
POEM, experimented by Inoue[26].

The post procedure results, collected from the available literature, seem particularly 
promising.

Malik et al[27] and Jacques et al[28] firstly evaluated EndoFLIP data before and after 
the treatment. Pyloric distensibility index was found as the only predictive parameter 
for the outcome of GPOEM in both studies[27,28]. Hedberg et al[29] analyzed pre and 
post procedure EndoFLIP data in 13 out of 17 patients who underwent to GPOEM. 
This study confirmed an increase in pyloric distensibility from 5.6 (± 1.7) to 10.8 (± 5.0) 
cm2 post procedure[29]. The association between cross sectional pyloric area after 
treatment, the clinical response and the gastric emptying was confirmed even in a 
recent study by Vosoughi et al[30], that analyzed the outcome of GPOEM on thirty-
seven patients analyzed in 5 centers[30].

To date, it is not clear whether the effectiveness of GPOEM depends on the physical 
destruction of the pyloric musculature itself or if it triggers further changes in gastric 
pathophysiology (Table 2).
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Table 2 Surgical and endoscopic options

PRO CONS

Surgical options

Pyloromyotomy (1) High technical success rate; and (2) Improvement in GCSI and GES (1) Risk of gastric outlet obstruction and leakage; (2) 
Invasive; and (3) Time consuming

Electrical stimulator (1) Test response with temporary device; and (2) Predictive features are 
male sex, diabetic etiology and short duration of disease

High rate of long term complications (infection, erosion, 
migration, perforation and chronic pain)

Endoscopic options

Botulinum toxin (1) Easy and tolerable procedure; (2) Repeatable; and (3) Predictive for 
response to other pyloric techniques

(1) Moot in literature; and (2) Can induce sclerosis and 
anatomic alteration of pyloric region

Pyloric stent 
placement 

(1) Temporized technique; and (2) Predictive for response to other 
pyloric targeted techniques

Risk of stent migration and duodenal perforation 

GCSI: Gastroparesis cardinal symptoms index; GES: Gastric electrical stimulator.

General recommendations: Generally, GPOEM procedure is performed in supine 
position with the patient under general anesthesia. However, sometimes the patient is 
placed on the left lateral position, in order to reduce the loop of the endoscope in the 
gastric cavity.

Major complications of the procedure are: Pneumoperitoneum, intra and postpro-
cedural bleeding, perforation of the mucosa overlying the tunnel and, rarely, gastric 
ulcers and pyloric stenosis (6.8%)[31] (Table 3).

Technical aspects of GPOEM: The procedure follows the same technical steps as an 
esophageal POEM: (1) Mucosal incision about 5 cm from the pylorus with creation of 
an access to the submucosal plane after detaching the planes by injection of lifting 
solution (Figure 1A); (2) Creation of the submucosal tunnel with dissection technique 
up to the duodenal bulb and exposure of the pylorus (Figure 1B and C); (3) 
Verification of the integrity of the mucosal surface (Figure 1D); (4) Myotomy 
(Figure 1E); and (5) Closure of the mucosal flap with multiple endoclips (Figure 1F).

From a technical point of view, the access is generally chosen on the greater gastric 
curvature, with the endoscope kept in neutral position. Nonetheless, some operators 
choose the access on the small curvature and rarely on the anterior wall or posterior 
wall[23,31].

An important step of the procedure is to correctly identify the pyloric muscular 
ring. Generally it is performed visualizing the muscular ring across the blue dyed 
submucosa of the pyloric area. Nonetheless, sometimes its identification may be 
cumbersome. Xue et al[32], proposed the use of endoclip to facilitate muscular ring 
location. The study compared Fluoroscopy-guided G POEM vs GPOEM on 14 patients. 
The authors proved in seven patients that this approach was feasible, safe and not time 
consuming. However, no statistical differences between the two groups were found
[32].

There is no unanimity regarding the proper depth of the myotomy. However, it has 
been shown that selective circular myotomy, including full-thickness, can be 
successfully achieved without increasing too much the risk of perforation[25].

The length of the myotomy should be between 2 cm and 3.5 cm[26] and the closure 
of the mucosal access can be carried out either with hemostatic clips or by endoscopic 
suture[31,33].

A recent study, from a referral center, suggested a possible superiority of a double 
myotomy: The authors analyzed two groups of patients (single vs double myotomy) 
showing that the patients who underwent a double pyloromyotomy had higher rate of 
clinical response (86% vs 67% P = 0.04). Double myotomy could be an interesting and 
effective approach in the near future. However, due to the study limitations, such as 
the prospective single center nature, the short term follow-up and the absence of data 
on the acquired expertise of operators in the double myotomy group, further studies 
are required[34].

Regarding the accessories used during the procedure, the choice is entrusted to the 
operator: Triangle tip knife (KD 640 L Olympus), Hybrid Knife (ERBE), Hook Knife 
(KD 620 LR) are used according operator’s choice.
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Table 3 Gastric per-oral endoscopic myotomy

GPOEM

High clinical success rate (71%-100%)

High technical success rate (100%)

Less perioperative morbidity and operating time than surgery pyloromyotomy

Minimally invasive

Short hospitalization time

Lower starting GCSI

Fewer symptoms

PRO

Positive predictive factors

Idiopathic and post-surgical GP

Limited to tertiary care center and very expert physicians

Risk of pneumoperitoneum and abdominal pain

CONS

Poorer results for diabetic GP and female

GPOEM: Gastric per-oral endoscopic myotomy; GCSI: Gastroparesis cardinal symptoms index.

Figure 1 Technical aspects of gastric per-oral endoscopic myotomy. A: Making of mucosal incision after lifting; B: Creating of submucosal tunnel with 
dissection technique; C: Exposure of pyloric ring; D: Study of mucosa of duodenal bulb; E: Execution of myotomy of pyloric ring; F: Endoscopic suture using end clip.

Technical differences between POEM and GPOEM: The crucial difference between 
POEM and GPOEM lies in the in the large knowledge of the pathophysiology of 
achalasia compared to the little information available regarding the role of gastric 
motility in GP. There are also some technical and anatomical differences. Although the 
length of the antral tunnel is shorter than the esophageal one, some anatomical charac-
teristics of the target zone make it more demanding from a technical point of view. The 
reasons that make GPOEM more difficult than POEM are many. Firstly, the cardial 
area is not anatomically represented by a real muscle, whereas in GPOEM there is the 
need to identify the pyloric muscle with the highest precision. Moreover, the curved 
direction of the submucosal tunnel, the presence of antral contractility, the reduced 
thickness of the duodenal mucosa increases the difficulty and the risk of perforation
[27].

Post procedural management of the patient undergoing GPOEM: GPOEM is usually 
performed in inpatient setting, but no difference in terms of complications was found 
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in non-hospitalized patients. Moreover, most of the centers use a contrast study after 
the procedure, before the patient dischargement. However, it has been proposing to 
avoid the routine post-operative contrast study, unless intraoperative complications 
occur.

Regarding the antibiotic prophylaxis, the Standards of Practice Committee of the 
American Society of Gastrointestinal Endoscopy in the 2015 guidelines for antibiotic 
prophylaxis in endoscopy did not give a precise indications for the procedures of the 
third space[35]. However, it is routinely performed, even if no high level of evidence is 
available.

Mostly, prolonged fasting (almost 24 h), and liquid diet are required in the days 
following the procedure[33].

The use of carbon dioxide for insufflation is mandatory.
Some randomized studies on ESD and POEM did not show statistically significant 

differences in terms of infections or sepsis in patients who did not undergo antibiotic 
prophylaxis[36]: To date, however, the vast majority of centers favor the adminis-
tration of antibiotic prophylaxis. Usually with a single shot of a third generation 
cephalosporin.

Outcome of GPOEM: In 2018, Kahaleh et al[37] published a large international multi-
center retrospective study on GPOEM. This study was conducted on 33 patients with 
refractory GP between America and France. The study demonstrated an excellent 
response to GPOEM, with 85% of patients achieving both symptom improvement, 
assessed by GCSI, and a reduction of the gastric emptying time.

In 2019, Mekaroonkamol et al[38] performed a systematic review on GPOEM. 
Between January 2013 and September 2018, 13 publications were collected (12 
retrospective studies) for a total of 291 patients undergone to endoscopic pyloro-
myotomy. The three main etiologies of GP were: Diabetes (n = 69), post-surgery (n = 
61) and idiopathic (n = 93). Despite that, these studies included heterogeneous 
populations, with refractory GP as inclusion criterion in almost all of them. Procedural 
time ranged between 40 and 120', with a technical success rate of 100%. Clinical 
response rate of GPOEM was very encouraging, with significantly improved 
symptoms and quality of life, ranging from 73% to 100% after 18-mo of follow-up.

In the largest reported GPOEM published review[39] a 100% technical success was 
achieved on a total of 325 patients. Major complications were noted in 8.3% of cases. 
Clinical success ranged from 68% to 90%, with an improvement in GCSI of up to 90% 
and an improvement in stomach emptying time of up to 66%.

Xu et al[40] showed a statistically significant improvement for both GCSI and 
voiding time, hypothesizing that the former has a negative predictive value (< 30), 
whereas the second has a positive predictive value (emptying time < 221.6 min and 
retention at 2 h < 78.6%)

The relationship between gastric emptying time and the clinical manifestations of 
GP is very controversial. None of the symptoms of GCSI, considered either 
individually or in the score, correlated well with gastric emptying at baseline. 
Nonetheless, good responders to any treatment (medical, invasive or minimally 
invasive) show a linear correlation between symptoms improvement and reduction of 
gastric emptying time.

One of the main goals of the recent studies is to identify those patients that respond 
better to the therapies targeted on pylorus. Available knowledge showed that GP 
related to prior foregut surgery and idiopathic ones respond better to the therapy than 
the diabetic ones[14].

Another important key factor for clinical success seems to be the disease duration 
before the treatment. Uemura et al[14] demonstrated that the longer duration of the 
disease is related to a lower reduction in GCSI at 12 mo post procedure, stressing 
therefore the importance of early intervention to obtain long-term benefits[14].

The overall emptying time alone is therefore not yet an optimal post-procedure 
evaluation parameter[41]. Malik et al[27] showed a significant improvement of 
symptoms after GPOEM that was not corroborated by a clear reduction of the 
emptying time: 8 patients had symptoms improvements 6 patients had completed GES 
post procedure and 4 achieved a normal emptying time, 1 had stable value and 1 
reported a worsening of gastric emptying time[27]. This findings were similar to other 
studies reporting an improvement of gastric emptying time after GPOEM, ranging 
from 34% to 100%[38].

It could be considered to add the study of the retention pattern with GES to predict 
the response to GPOEM; the possible role of this test in the pre-procedure diagnostic 
work up was proposed by Spandorfer et al[42]. They used the proximal-to-distal 
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gastric T1/2 ratio. It found no differences in the pattern between idiopathic and 
diabetic GP and a correlation between more proximal retention pattern and response 
to GPOEM. Unfortunately, the sample with complete data before and after GES study 
was very little[42].

Symptoms that seem to respond better to GPOEM are nausea and vomiting, 
whereas abdominal pain and swelling responded less to the treatment. One possible 
explanation is that these latter symptoms are mainly related to visceral individual 
sensitivity and therefore they are difficult to evaluate.

Strong et al[43] reported their experience of GPOEM in 177 patients. 38 patients 
(21.5%) presented a post-surgical GP. The most frequent procedures were anti-reflux 
and hiatal hernia surgery. However, other surgical procedures that may induce 
iatrogenic vagotomy (esophagectomy, heart-lung transplant, excision of bronchial cyst 
or large hepatic adenoma) were included. This study demonstrated that, in the post-
surgical subgroup, GPOEM induced both a clear symptom improvement but also a 
normalization of emptying time in at least half of the patients. The authors confirmed 
both the efficacy of GPOEM for post-surgical patients and the role of vagotomy as a 
suppressor of the propulsive antral component, thus clarifying the pathophysiological 
reasons for a better response to pyloromyotomy in this subgroup.

Similarly, a case report from John Hopkins University[44] also confirmed the 
excellent results of the technique in patients undergoing sleeve gastrectomy. Indeed, it 
is a procedure that may induce important mechanical motility impairment in the 
proximal stomach. The study highlighted an improvement of symptoms coupled with 
an enlargement of pylorus diameter and CSA, leading to a better compliance and a 
reduced pyloric pressure.

A recent systematic review aggregated the results of 10 studies published between 
2015 and 2019. A total of 292 patients treated with GPOEM for refractory GP were 
evaluated[31]. GP etiology was as follow: 26.7% postsurgical, 26.7% diabetes-
associated, 5.1% other underlying conditions, 41.5% idiopathic. The mean follow up 
period was 7.8 ± 5.5 mo Clinical success was achieved in all patients. Significant 
symptomatic improvement was achieved after 83.9% (95%CI: 78.5–89.3; I2: 0%; P = 
0.928) of the procedures. The results of meta-regression analysis showed no significant 
relationships between clinical success rate and patients characteristics, GP etiology, 
preprocedural GCSI score, GES evaluation and previous pylorus-directed treatment. 
The mean post procedural follow up time was 7.8 ± 5.5 mo.

We have limited data concerning long term outcomes: Abdelfatah et al[45] in 2020 
demonstrated a clinical improvement in 81.1% at initial follow up ( 73/90 patients at 6 
mo) while 7.1% had recurrence. One year after procedure, the overall clinical response 
was 69.1%. The strength of the study is a large size with a very long follow up (until 36 
mo): Among 7 patients with follow up of at least three years, 14% had recurrence and 
86% of them maintained a clinical response.

Even if few data are available about the long term outcomes, a certain number of 
patients has been observing to lose clinical response, with a recurrence of refractory 
symptoms. Therefore, one of the most challenging issues that should be addressed in 
the future is how to treat them. A recent case report described two patients affected by 
idiopathic GP. It showed that the redo of GPOEM is feasible and promising, with a 
good clinical response. However, as underlined by the authors, this procedure needs a 
very experienced operator, due to the existing fibrosis coming from the first treatment. 
The main limitation of this interesting case report consists in the short term outcomes 
(the first loss of response was observed after 18 and 15 mo respectively, but the follow 
up after redo GPOEM was 6 mo only in one case and unknown in the other)[46].

Comparison between GPOEM and GES: GPOEM has also been compared with GES 
by Shen et al[47]. They hypothesize that GPOEM could be superior to GES. They 
analyzed with a propensity score two groups, 23 patients each, who underwent 
respectively GES or GPOEM for refractory GP. This study observed a similar clinical 
response in non-idiopathic GP between the two techniques, but significant better 
response to GPOEM for idiopathic GP. Moreover, they observed recurrence (with 12 
mo. follow up) in 26.1% of patients in GPOEM group and in 56.5% of patients in GES 
group, without higher adverse events rate in GPOEM group.

Comparison between GPOEM and surgical pyloroplasty: A large meta-analysis 
comparing GPOEM (332 patients) vs surgical pyloroplasty (375 patients) showed that 
the two procedures are comparable in terms of technical success and clinical success
[48]. Indeed, the emptying time was reduced to 4 h, the length of hospitalization was 
reduced, post-procedural pain and complication rate decreased (GES improvement 
84% for pyloroplasty and 85% for GPOEM, adverse events 11% each, P = 0.95). 
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However, GPOEM showed a shorter mean procedural time compared to surgical 
pyloroplasty. Moreover, idiopathic GP or previous pyloric treatment (botulin toxin 
and gastric stimulator) seem to be positive predictors to GES improvement after 
GPOEM

FUTURE CHALLENGES
One of the most important challenges in the therapeutic scenario of GP is to identify 
the features of the ideal patient for GPOEM vs pyloroplasty, in order to obtain the best 
clinical result.

The pyloric spasm could be one of the keys to select the patients with the higher 
probability of being therapy responders. Indeed, it has been widely demonstrated that 
pylorus motility is only one of the possible factors responsible for GP.

Furthermore, concerning the available tools used to assess GP severity, it would be 
useful to validate cut-off values to standardize the treatment indications. Up to now, 
few authors proposed cut offs, such as GCSI baseline of at least 2.0 and emptying time 
at 4h greater than at least 20% of normal as cut off for proceeding with GPOEM[14] . 
However, many studies suggest a better response to GPOEM in patients with lower 
baseline GCSI and little symptoms[14,27].

Interestingly, the literature data show that non-diabetic GP is more responsive to 
GPOEM and the shorter duration of symptoms seems to be a predictor for the 
maintenance of the clinical response at 12 mo.

Overall, the studies[7] show that GPOEM seem to reduce more nausea and 
vomiting than the abdominal pain and the distension. A possible explanation could be 
that nausea and vomiting are more related to a delayed gastric emptying; whereas, the 
pain and abdominal distension could be mainly dependent from altered fundic 
adaptation and individual visceral hypersensitivity[39]. However, it seems that, like 
the distension of the gastric fundus, also the destruction of the pyloric muscle ring is 
able to activate the antroduodenal phasic motor activity.

Undoubtedly, the results of GPOEM are promising[14,31] and the experience gained 
from POEM has made it possible to achieve high technical success with few complic-
ations from the first procedures. Indeed, first multicenter study by Khashab et al[25] 
shows a technical success of 100%, with 86% of clinical response and 7% of 
complication rate.

However, further literature data on GPOEM are needed to standardize the 
indications and optimize the results.

For both surgical procedures and the endoscopic approach, it would be extremely 
useful to add informations on the probability of pre-procedural success by stratifying 
the patients using a score. In this direction, objective and reproducible tests such as the 
EndoFLIP or electrogastrography with their scores should be routinely used. This 
would allow to offer to each patient a targeted therapy, based on their clinical 
condition. Petrov et al[49] proposed a decision flowchart, according to both the main 
symptom pattern and the result of the gastric emptying study. The authors proposed 
three different therapeutic approaches: Gastric stimulation, gastric stimulation coupled 
with pyloromyotomy or GPOEM.

LIMITATIONS
GPOEM is a procedure available only in tertiary endoscopic centers with experienced 
endoscopist, already trained on “third space” procedures. Indeed, the procedure 
outcomes are strictly dependent on the operator's experience. Furthermore, 
importantly, there is a lack of procedural and managerial standardization.

Finally, given its recent introduction, the available follow-up is limited and strong 
data about the maintenance of benefits are lacking. Indeed, the follow up available in 
literature ranges from 3 to 24 mo[14,45].

Further studies in larger series with longer follow up are thus needed to corroborate 
the available results.
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CONCLUSION
GPOEM is a safe and promising technique for the treatment of refractory gastro-
paresis. Thus, the interest for this procedure is increasing. Nevertheless, further 
studies are needed to standardize the technique and to create the selection criteria to 
define the optimal candidates for GPOEM. We propose a diagnostic and therapeutic 
flowchart (Supplementary Figure 1).
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