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ABBREVIATIONS

AEs: Adverse events

BTI: Botulinum toxin injection
CP: Cricopharyngeal

CT: Computed tomography
DES: Distal esophageal spasm
D-POEM: Diverticular POEM
ED: Endoscopic dilatation

EGJ: Esophagogastric junction
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EGJOO: Esophagogastric Junction Outflow Obstruction
EMD: Esophageal motility disorder

EPD: Epiphrenic diverticula

EPT: Endoscopic pyloric treatment

ESD: Endoscopic submucosal dissection

FED: Flexible endoscopic diverticulotomy

GERD: Gastroesophageal reflux disease

GES: Gastric electrical stimulator

Gl: Gastrointestinal

G-POEM: Gastric peroral endoscopic myotomy

HRM: High-resolution manometry

LHM: Laparoscopic Heller’'s myotomy.

NOTES: Natural orifice transluminal endoscopic surgery
OTSC: Over-The-Scope Clip

POEM: Peroral endoscopic myotomy

POEM-F: POEM plus fundoplication

PPIs: Proton pump inhibitors

RCA: Root cause analysis

RCT: Randomized controlled trial

S-POEM: Salvage POEM

ZD: Zenker’s diverticulum

Abstract

The “third space endoscopy” or also called “submucosal endoscopy” is a reality we can
transfer to our patients since 2010. Various modifications of the submucosal tunneling
technique allow access to the submucosa or deeper layers of the gastrointestinal tract.
In addition to peroral endoscopic myotomy for the treatment of achalasia, also called
esophageal POEM, other variants have emerged that make it possible to treat different
esophageal motility disorders, esophageal diverticula, subepithelial tumors of various
locations, gastroparesis, reconnection of complete esophageal strictures or even

thanks to exceptional endoscopists, pediatric disorders such as Hirschsprung's disease.
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Although some technical aspects are yet to be standardized, these procedures are
becoming widespread worldwide and will likely become the standard treatment of
these pathologies soon.

KEYWORDS: Third space endoscopy. Submucosal endoscopy. Esophageal. Motility

disorders.

Introduction

Natural orifice transluminal endoscopic surgery (NOTES) was first described in the
animal model by Kalloo et al. in 2004, who performed a transgastric endoscopic liver
biopsy (1). Early animal experiments by Sumiyama et al. allowed valve-like closure by
creating a mucosal entry point into the submucosal space and an opening into the
peritoneal cavity remote from the mucosal opening (2). In 2007, Pasricha et al. were
the first who performed an esophageal myotomy via endoscopic submucosal tunneling
in porcine models (3). Later on, Inoue et al. published the first peroral endoscopic
myotomy (POEM) case series in humans in 2010 (4) and from there, you all know the
story. Nowadays, the concept of “submucosal endoscopy” or “third-space” endoscopy
is accepted worldwide. In addition to the management of achalasia and different
esophageal motility disorders (EMD), different technical variants have been developed
to treat various entities like esophageal diverticula, esophageal stenosis, gastroparesis,
subepithelial tumors or Hirschsprung's disease (Table 1 and Figure 1). In this review,
we will focus on the main aspects of the neuro-muscular pathologies that affect to

adults, and we will comment them in order of their anatomical location.

Z-POEM

Zenker’s diverticulum (ZD) is an outpouching of the mucosal and submucosal layers
through Killian’s triangle between the inferior constrictor muscle and the
cricopharyngeal (CP) muscle. Dysphagia and regurgitation are the main symptoms
related to the presence of ZD. Diagnosis of ZD is usually made on a barium swallow and
confirmed with upper endoscopy, allowing a more detailed study of the septum and
pouch. Surgical treatment, although effective, features high morbidity rates leading to

its replacement by flexible endoscopic therapies (5). Endoscopic treatments mainly
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focus on sectioning the CP muscle (diverticulotomy).

Flexible endoscopic diverticulotomy (FED) has been traditionally performed by
resecting the septum (including the mucosa and underlying muscle) down to the
buccopharyngeal fascia. In general, the steps are: 1) Exposition of the septum by using
a guidewire, a nasogastric tube, or a dedicated overtube (Diverticuloscope) or just a
plastic cap; 2) Resection of the septum, which has been performed with several
devices including needle knives, argon plasma coagulation probes, endoscopic
submucosal dissection (ESD) knives and scissors; and in two fashions as a line in the
center of the septum or in a wedge shape; 3) Defect closure is not universally
performed, either with standard clips or, less frequently, with over-the-scope-clips
(OTSC).

A meta-analysis including 813 patients undergoing FED techniques showed a 91%
success rate and an 11.6% adverse event (AE) rate. The recurrence rate was 11% (6).
The main limitation of this meta-analysis was the high heterogeneity of the included
studies.

The difficulty of determining the depth of cut and perform a complete muscle
resection is one of the main limitations of the standard approach. In 2016, Li et al.
proposed a POEM adaptation that permitted direct septum exposition to facilitate a
complete muscle resection, termed Z-POEM (7). This involved a creation of a small
tunnel beginning 1 to 3 cm above the septum. This approach has the hypothetical
advantage of performing a complete septotomy under direct vision while preserving
the mucosal flap, which could reduce the risk of AE. A simpler approach creating the
submucosal opening right on top of the septum has been proposed and named Peroral
endoscopic septotomy (8) (Figure 2). Extending the myotomy 2 cm into the esophageal
muscularis propria in the esophageal side has been suggested to decrease the risk of
symptom recurrence (9). In some cases, before clip placement, the septum mucosa is
further trimmed to prevent the persistence of a mucosal pouch even though the
muscle has been resected. The persistence of the pouch has been associated with
persistent regurgitation even after dysphagia resolution (10).

Different systematic reviews and meta-analyses of observational studies showed

technical and clinical success rates between 90-96% and AE and recurrence rates
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around 11% (6,11).

A retrospective comparison of surgical, FED and Z-POEM showed lower AE rates with
FESD (2.5%) compared to surgery (30%) and Z-POEM (16.8%). There were no
differences in clinical success or recurrence rates (10).

Z-POEM has been successfully applied as a treatment for recurrent ZD after surgical or
FED treatments (12). The presence of fibrosis in such cases has led to the development
of hybrid techniques resecting the fibrotic area using a FED approach and beginning Z-
POEM when submucosal injection is feasible to create a tunnel around the muscle. The
results of the ZIPPY study (ClinicalTrials.gov Identifier: NCT04514042), the first
multicenter randomized controlled trial (RCT) comparing FED and Z-POEM, are

expected to be published soon.

CP-POEM

A CP bar is a radiological finding showing a prominent CP muscle contour in a barium
swallow. Diagnosis is complex and ruling out cervical osteophyte and neurological
diseases such as dermatomyositis, Parkinson’s disease or oculopharyngeal dystrophy is
recommended (13). In this regard, video fluoroscopy, endoscopic swallowing
evaluation and manometry, ideally with impedance, are recommended (14). Although
not always symptomatic, when present, the main symptoms are dysphagia and
regurgitation related to impaired CP relaxation (15). Given the absence of a weakness
in Killian’s triangle, there is no associated ZD in these cases. Some treatment options as
botulinum toxin injection (BTI) and dilation that do not solve the problem. CP-POEM
that allows complete myotomy is a safe and effective treatment, although the clinical
experience is still very limited. The technique features three steps: 1) Create a
submucosal opening on top of the bar. This might be challenging due to anatomical
lack of space. In addition, the area of the incision has to be carefully selected to allow
proper closure in the last step; 2) Perform the myotomy using an ESD knife or scissor. A
complete myotomy must be performed and continued 1-2 cm into the esophageal
muscularis propria; 3) Closure of the submucosal opening with clips.

The largest study to date is a retrospective study including 27 patients showed a 100%

technical and clinical success rate with a 7.4% of AEs (16).
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Treatment success can be measured using a symptom scale such as the Eckardt score,
Dakkak and Bennett Score and, preferably, those focused on oropharyngeal dysphagia
such as the Eating Assessment Tool (EAT-10) or the Sydney Swallow questionnaire (17)
combined with barium swallow to determine disappearance of the bar; and/or solid

state manometry.

D-POEM

The POEM principles have also been proposed as a treatment for non-Zenker
esophageal diverticula. Surgery, even in minimally invasive variants such as
thoracoscopy or laparoscopy, is associated with high morbidity (8%-23% risk of leaks or
fistulas) and mortality (0%-7%) (18), which justifies the growing interest in using third-
space endoscopy procedures. Most studies have evaluated the outcomes of
diverticular POEM (D-POEM) for epiphrenic diverticula (EPD) (11,19), although case
reports treating mid-esophageal (20) and Killian-Jamieson diverticula have also been
published (21).

EPD are rare (prevalence 0.02% (22)), located in the distal third of the esophagus and
mostly asymptomatic. Treatment is only indicated when they produce symptoms with
a quality-of-life impairment such as dysphagia, significant regurgitation or chest pain
associated with swallowing. EPD are categorized as "pulsion diverticula" based on their
pathophysiology, or as "pseudodiverticula" or "false diverticula" since they lack
muscular layer. In 75%-80% of the cases, they are associated with an EMD (18). Hence,
an adequate preoperative study including endoscopy, high-resolution manometry
(HRM) and barium study is essential to size the diverticulum and tailor the length of
the myotomy.

The D-POEM technique is not standardized and varies from center to center
(20,23,24). The procedure is performed under general anesthesia and the steps are
similar to POEM: 1) mucosal incision 1-4 cm above the septum to enter the
submucosa; 2) creation of a submucosal tunnel to isolate the septum; 3) progress the
esophageal submucosal tunnel until the base of the diverticulum and distally up to 2-3
cm into the gastric cavity if motor disorder associated; 4) myotomy of the septum; 5)

myotomy of the lower esophageal sphincter in patients with abnormal relaxation; 6)
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closure of the mucosal incision with hemoclips. Some authors have reported a
modified approach named salvage POEM (S-POEM) in patients with associated
achalasia and/or spastic motility disorders with excellent results (19,25,26). They
propose performing a myotomy of the LES and/or the associated spastic segment
without treating the septum to simplify the procedure and reduce the risk of AEs. A
subset of patients may not improve clinically because the diverticular pouch remains
intact. To overcome this problem, some authors have proposed the pouch endoscopic
resection and suturing (27) or eversion of the diverticular lumen with OTSC (28).
Evidence about D-POEM stems from retrospective and uncontrolled series of small
sample size summarized in four recent meta-analyses (11,20,29,30). These meta-
analyses indicate that the technical and clinical success rate is approximately
90%-100%, with a very low risk of recurrence (< 5-10%) and a favorable safety profile
compared to surgery (= < 10% risk of serious AEs) (11,20,29,30). Perforation represents
the most frequent serious AE, followed by bleeding (11). Both can usually be controlled
with conservative management or endoscopic treatment. It should be noted that no
randomized data is available and that procedures were performed in highly specialized
centers.

In conclusion, D-POEM emerges as a very promising and safe technique in experienced
hands, but prospective studies with long-term follow-up are required to validate its

role as a first-line treatment for non-Zenker esophageal diverticula.

E-POEM

Esophageal POEM or simply POEM refers to endoscopic peroral myotomy initially
applied in achalasia and later implemented in different EMD. The procedure has
entered European (31), American (32) and Asian (33) guidelines for achalasia
treatment as a first-line therapy at the same level of endoscopic dilatation (ED) and
laparoscopic Heller's myotomy (LHM). However, it is a fact that the centers that have
incorporated the technique have relegated the other treatment options to very
specific cases. Table 2 summarizes the comprehensive adequation of LHM, POEM and
ED to different clinical scenarios (34—45).

Preoperative work-up



Revista Espafiola
de Enfermedades Digestivas

Anamnesis should define whether the EMD sufficiently explains the patient’s
symptoms. An optimal definition of the underlying EMD is the key to success. Work-up
should include HRM, endoscopy and barium swallow + computed tomography (CT)
scan in case of suspected underlying neoplasia (31). Esophageal impedance planimetry
(EndoFLIP®) is a promising novel diagnostic technique, particularly in borderline EMDs
(46).

POEM procedure

POEM has well-defined steps: 1) endoscopic cleansing and anatomical landmarks
definition, 2) mucosotomy, 3) Tunneling, 4) myotomy and 5) mucosotomy closure. It
was initially described through the anterior orientation and performing an 8 cm
myotomy (6 cm in the esophagus, 2 cm in the stomach) of the circular muscle
selectively (4). Later, most groups have shifted to the posterior orientation due to
shorter and easier procedures with less inadvertent mucosotomy rate and same
clinical success and reflux rate (47-49). Theoretically, any orientation could be
performed (50), in fact, a second tunnel with a different orientation is an alternative in
patients with submucosal fibrosis found in the initial tunnel (51). Full-thickness
myotomy reduces the procedure duration without impairing clinical success nor
increasing reflux (52). Also, the length of esophageal myotomy is not standardized, and
shorter myotomies for type | and Il achalasia have been successfully reported (53).
Otherwise, for EMD different to the previous, myotomy should be tailored by work-up
study findings (54). Stomach myotomy length could have direct implications in post
POEM reflux, and long gastric myotomy (> 2-3 cm) has been associated with a higher
risk of postprocedural GERD (55,56). Several techniques have been described such as
the double scope, but lately, the identification of the second penetrating vessel in the
submucosal space can help detect the end of tunneling (57), and orientating the
myotomy to the right side of this second penetrating vessel helps preservation of the
sling fibers (58) (Figure 3).

Indication and outcomes

POEM is the only treatment equally effective for the three achalasia subtypes, with an
optimal response in the short and long term (34,35,38,39). Also, POEM has been

performed for non-achalasia EMD such as distal esophageal spasm (DES), jackhammer
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esophagus and Esophagogastric Junction Outflow Obstruction (EGJOO) with favorable
results (94.1%, 75% and 93.3% respectively) (40). Moreover, POEM is feasible for
symptomatic EMDs not gathered in the Chicago Classification (41,42). ED is confined to
the esophagogastric junction (EGJ), and LHM cannot readily reach mid or cervical
esophagus, yielding 80% success in DES (59). Thus, the only treatment fitting all the
EMDs is POEM.

POEM can be performed after failure of any other treatments. Previous BTl or ED do
not seem to diminish clinical success (60), but they can lead to fibrosis (61). After
previous POEM or LHM, symptom release is less frequent than in naive patients, but
still a >75% response has been described, superior to repeating ED and LHM (60% and
29% response rate) (43).

POEM has been compared to LHM for achalasia in an RCT (44). 2-year clinical response
was slightly superior for POEM (83 vs 81.7%). Another RCT compared POEM to a
double step ED with a clinical response favoring POEM at 2 years (92 vs 54%, p <0.01
and OR 12.3). Serious AEs were only described in ED group (62).

Adverse events

POEM is a safe procedure, and large series show less than 1% severe AEs (45). Mild,
moderate and severe AEs had a frequency of 6.4%, 1.7% and 0.5% respectively. Most
of them were intraprocedural (57.1%), whilst 41% presented in the first 48h, and only
1.9% appeared after 2 days. Inadvertent mucosotomy was the most common of the
intraprocedural, follow by gas-related AEs and bleeding. During the first 48h
esophageal leak, submucosal hematoma and pneumonia were orderly the most
frequent. Overall, one patient needed conversion to LHM because of severe bleeding
and another needed surgery for drainage of an esophageal leak (45). Compared to
LHM and ED, POEM was least likely to lead to perforation, need for re-intervention,
need for surgery, or serious AEs (63).

Gastroesophageal reflux disease (GERD)

GERD is a common AE after POEM (64,65). However, GERD related symptoms are
infrequent, 8.2% to 16.8% of the patients (66,67), most of them respond to PPIs (68)
and the GERD Questionnaire score globally diminishes in studies based on QoL (69).

Two meta-analysis had deemed POEM to be more prompt to GERD when compared to
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LHM (36,37) and a network meta-analysis found that the approach less related to
GERD is ED (63). Werner’s RCT, though, only found more POEM related GERD at the
initial evaluation, but 2 years after both POEM and LHM the 24h acid exposure was
equal (altered in 30% of patients), and grade D esophagitis was found in 3 patients of
LHM group vs O after POEM (44). Likewise, a recent systematic review support that
GERD tends to be similar between endoscopic and surgical myotomy in the long-term
(70). Barrett’s esophagus and stenosis have been reported after POEM as rare events
(71).

There are not established prePOEM GERD risk factors (48), although excessive gastric
myotomy and dissection of the collar sling fibers may increase the frequency of GERD
after POEM, thus, it is recommended to avoid exceeding a gastric myotomy longer
than 2-3 cm (68). Other strategies such as anterior, selective and short myotomies
remain to be studied in a combined fashion. Recently, POEM plus fundoplication
(POEM-F) has been proposed to avoid GERD in uncontrolled case series, with
promising results when the endoscopic fundoplication persists in time (72). The
necessity of surgical fundoplication after POEM is rare (68), and in cases of refractory

reflux, endoscopic techniques can also be applied (73).

G-POEM

Gastroparesis refers to a set of symptoms that are associated with delayed gastric
emptying in the absence of mechanical obstruction. The pathophysiology of
gastroparesis is complex and partially elucidated, including pyloric sphincter
dysfunction, as well as impaired gastric accommodation, antrum hypomotility,
insufficient fundic hypotonia, desynchronization of the stomach with the antrum, and
probably visceral hypersensitivity (74—-76).

The treatment of gastroparesis is complex, without a clear pharmacological
alternative. There are "non-pyloric” therapies, such as gastrostomy and placement of a
gastric electrical stimulator (GES), which are intended to improve symptoms. GES,
which appeared to be a very promising therapy, has shown a high rate of long-term

complications (77).
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Endoscopic treatment of pylorospasm aims to reduce the pressure gradient across the
pyloric sphincter, thereby improving gastric emptying. Among the "pyloric" therapies,
BTI, balloon dilatation-pyloroplasty, and transpyloric stent placement, have shown
transient efficacy, moderate or not superior to placebo, and a non-negligible risk of
AEs (78-82), although BTI is used to predict response to pyloric therapies.

On the other hand, gastric peroral endoscopic myotomy (G-POEM) has been
postulated in recent years as an effective therapeutic alternative for the treatment of
refractory gastroparesis (83,84). The G-POEM procedure consists of making a
mucosotomy around 3-5 cm near the pylorus, tunneling through the submucosal
space, identification of the pyloric ring, pyloric myotomy (which may be accompanied
by a small myotomy of the adjacent antral muscle) and the closure of the
mucosotomy.

Several studies demonstrated 100% technical success of G-POEM, with less than 0.5%
serious AEs, although clinical success is variable (56-83.9%), and the 1-year clinical
response is about 56-66% (85—-96).

A multicenter prospective observational study showed that patients with baseline
gastric retention >20% at 4 hours pre-intervention and with more severe symptoms
from baseline are independent predictors of clinical success for G-POEM at 12 months
(88). Contrary to other studies, a RCT recently published showed better results in
diabetic patients compared to post-surgical or idiopathic, but data are limited to 41
patients. The enrolment was stopped after the interim analysis due to a G-POEM
success rate of 71% versus 22% in the sham arm (p=0.005). Twelve patients crossed
over to G-POEM with 9 of them (75%) achieving treatment success (97). Despite the
studies carried out, it has not yet been established how to choose the best approach
for each patient, the best time to treat them and the best selection criteria. Traditional
surgical management options include pyloromyotomy or the partial gastrectomy (77).
Until more evidence is available, the European Society of Gastrointestinal endoscopy
suggest using G-POEM in the setting of research studies (98). Table 3 shows the pros

and cons of the different non-pharmacological treatment options available.

Discussion
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The “third space endoscopy” or also called “submucosal endoscopy is a subspecialty of
endoscopy already established in multiple centers around the world. Some procedures
such as POEM in achalasia and other EMD are in the first line of treatment for these
pathologies and will probably appear as the treatment of choice in the updates to the
main clinical guidelines. In achalasia, most of the technical and management aspects
are clearly defined, although there are still areas for improvement (51). However, in
other pathologies, the possibility of treatment by submucosal endoscopy needs to be
defined both at a technical level and positioned in the therapeutic algorithms.

In Zenker's diverticula, flexible endoscopy techniques will probably be positioned as
the procedure of choice, but the technical steps to follow will have to be better
defined to minimize or eliminate the remaining pouch (11). The advantages of Z-POEM
over traditional endoscopic FED need to be elucidated before assuming its
hypothetical benefits.

One of the main problems of CP achalasia is the clinicians' poor knowledge of this
pathophysiology and the difficulties in its diagnosis. It seems appropriate that this
pathology is managed by specialized centers, since the closure of the entrance
mucosotomy is challenging (32).

There is also limited experience in the management of middle and EPD, but the
endoscopic approach in experienced hands seems clearly superior to the surgical
alternative (23). As in Zenker's diverticulum, the mucosal pouch may ultimately causes
persistent symptoms that are not relieved by septotomy or the management of the
underlying EMD.

Regarding G-POEM, its clinical efficacy is limited to approximately 65% of patients and
we are still not able to select adequately which are the ideal candidates to access this
treatment (88,89).

Another aspect that should be implemented is the training in this type of procedures,
which is far from being standardized. A recent meta-analysis suggests that
approximately 25 cases are required to master POEM (99), but this number can be
even higher for non-ESD experts (100).

Despite these difficulties, the spectrum of pathologies covered by submucosal

endoscopy is increasing, and the lines with conventional surgery are being diluted on
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many occasions. We are creating a new endoscopy field that could be called “flexible
surgical endoscopy”, and its boundaries need to be defined in the future with a

multidisciplinary approach.

Acknowledgements

Eduardo Albéniz has a contract for the intensification of research activity in the
National Health System, of the 2022 call for Strategic Health Action 2021 2023 (Ref:
INT22/00112).



Revista Espafiola
de Enfermedades Digestivas

Bibliography

1

Kalloo AN, Singh VK, Jagannath SB, et al. Flexible transgastric peritoneoscopy: A
novel approach to diagnostic and therapeutic interventions in the peritoneal
cavity. Gastrointest Endosc 2004;60(1):114-7. doi:
10.1016/s0016-5107(04)01309-4.

Sumiyama K, Gostout CJ, Rajan E, et al. Submucosal endoscopy with mucosal
flap  safety valve. Gastrointest Endosc  2007;65(4):688-94.  doi:
10.1016/j.gie.2006.07.030.

Pasricha PJ, Hawarl R, Ahmed |, et al. Submucosal endoscopic esophageal
myotomy: A novel experimental approach for the treatment of achalasia.
Endoscopy 2007;39(9):761-4. doi: 10.1055/5-2007-966764.

Inoue H, Minami H, Kobayashi Y, et al. Peroral endoscopic myotomy (POEM) for
esophageal achalasia. Endoscopy 2010;42(4):265-71. doi:
10.1055/s-0029-1244080.

Weusten BLAM, Barret M, Bredenoord AJ, et al. Endoscopic management of
gastrointestinal motility disorders - part 2: European Society of Gastrointestinal
Endoscopy (ESGE) Guideline. Endoscopy 2020;52(7):600-14.doi:
10.1055/a-1171-3174.

Ishaqg S, Hassan C, Antonello A, et al. Flexible endoscopic treatment for Zenker’s
diverticulum: A systematic review and meta-analysis. Gastrointest Endosc
2016;83(6):1076-89.e5. doi: 10.1016/j.gie.2016.01.039.

Li QL, Chen WF, Zhang XC, et al. Submucosal Tunneling Endoscopic Septum
Division: A Novel Technique for Treating Zenker’'s Diverticulum.
Gastroenterology 2016;151(6):1071-4. doi: 10.1053/j.gastro.2016.08.064.

Repici A, Spadaccini M, Belletrutti PJ, et al. Peroral endoscopic septotomy for
short-septum  Zenker’s  diverticulum. Endoscopy 2020;52(7):563-8.doi:
10.1055/a-1127-3304.

Mandavdhare HS, Samanta J, Jafra A, et al. Recurrence after Zenker’s peroral
endoscopic myotomy despite complete septotomy: how far to go with myotomy
on the esophageal side. VideoGIE 2022;7(10):350-2. doi:
10.1016/j.vgie.2022.07.006.



10

11

12

13

14

15

16

17

18

19

20

Revista Espafiola
de Enfermedades Digestivas

Al Ghamdi SS, Farha J, Moran RA, et al. Zenker’s peroral endoscopic myotomy,
or flexible or rigid septotomy for Zenker’s diverticulum: A multicenter
retrospective comparison. Endoscopy 2022;54(4):345-51.doi:
10.1055/a-1518-7223.

Facciorusso A, Ramai D, Ichkhanian Y, et al. Peroral Endoscopic Myotomy for the
Treatment of Esophageal Diverticula: A Systematic Review and Meta-analysis. J
Clin Gastroenterol 2022;56(10):853-62.doi: 10.1097/MCG.0000000000001622.
Sanaei O, Ichkhanian Y, Mondragén OVH, et al. Impact of prior treatment on
feasibility and outcomes of Zenker’s peroral endoscopic myotomy (Z-POEM).
Endoscopy 2021;53(7):722-6.doi: 10.1055/a-1276-0219.

Clavé P, Shaker R. Dysphagia: current reality and scope of the problem. Nat Rev
Gastroenterol Hepatol 2015;12(5):259-70. doi: 10.1038/nrgastro.2015.49.

Wu PI, Szczesniak MM, Omari T, et al. Cricopharyngeal peroral endoscopic
myotomy improves oropharyngeal dysphagia in patients with Parkinson ’ s
disease. Endosc Int Open 2021;9(11):E1811-9. doi: 10.1055/a-1562-7107.

Cook 1), Dodds WIJ, Dantas RO, et al. Opening mechanisms of the human upper
esophageal sphincter. Am J Physiol 1989; 257(5 Pt1):G748-59. doi:
10.1152/ajpgi.1989.257.5.G748.

Al Ghamdi SS, Bejjani M, Hernandez Mondragén O V., et al. Peroral endoscopic
myotomy for management of cricopharyngeal bars (CP-POEM): a retrospective
evaluation. Endoscopy 2022;54(5):498-502.doi: 10.1055/a-1646-1151.

Wallace KL, Middleton S, Cook 1J. Development and validation of a self-report
symptom inventory to assess the severity of oral-pharyngeal dysphagia.
Gastroenterology 2000;118(4):678-87. doi: 10.1016/s0016-5085(00)70137-5.
Samanta J, Nabi Z, Dhar J, et al. Peroral endoscopic myotomy (POEM) for
esophageal diverticula. Minerva Gastroenterol (Torino) 2021; doi:
10.23736/52724-5985.21.02984-3.

Sato H, Hashimoto S, Mizuno KlI, et al. Esophageal diverticulum: New
perspectives in the era of minimally invasive endoscopic treatment. World J
Gastroenterol 2019;25(12):1457-64. doi: 10.3748/wjg.v25.i12.1457.

Mandavdhare HS, Praveen Kumar M, Jha D, et al. Diverticular per oral



21

22

23

24

25

26

27

28

Revista Espafiola
de Enfermedades Digestivas

endoscopic myotomy (DPOEM) for esophageal diverticular disease: a systematic
review and meta-analysis. Esophagus 2021;18(3):436-50. doi:
10.1007/s10388-021-00839-9.

Shimamura Y, Fujiyoshi MRA, Fujiyoshi Y, et al. Per-oral endoscopic myotomy as
treatment for Killian—Jamieson diverticulum. DEN Open 2022;2(1):e27. doi:
10.1002/de02.27.

Gonzalez-Calatayud M, Targarona EM, Balague C, et al. Minimally invasive
therapy for epiphrenic diverticula: Systematic review of literature and report of
six cases. Journal of Minimal Access Surgery 2014; 10(4):169-74. doi:
10.4103/0972-9941.141498.

Nabi Z, Chavan R, Asif S, et al. Per-oral Endoscopic Myotomy with Division of
Septum (D-POEM) in Epiphrenic Esophageal Diverticula: Outcomes at a Median
Follow-Up of Two Years. Dysphagia 2022;37(4):839-47. doi:
10.1007/s00455-021-10339-8.

Maydeo A, Patil GK, Dalal A. Operative technical tricks and 12-month outcomes
of diverticular peroral endoscopic myotomy (D-POEM) in patients with
symptomatic esophageal diverticula. Endoscopy 2019;51(12):1136-40. doi:
10.1055/a-1015-0214.

Basile P, Gonzalez JM, Le Mouel JP, et al. Per-oral endoscopic myotomy with
septotomy for the treatment of distal esophageal diverticula (D-POEM). Surg
Endosc 2020;34(5):2321-2325. doi: 10.1007/s00464-019-07354-0.

Orlandini B, Barret M, Guillaumot MA, et al. Per-oral endoscopic myotomy for
esophageal diverticula with or without esophageal motility disorders. Clin Res
Hepatol Gastroenterol 2020;44(1):82-9. doi: 10.1016/j.clinre.2019.03.013.
Nishikawa Y, Inoue H, Abad MRA, et al. Peroral endoscopic myotomy with
diverticulum resection. VideoGIE 2020;5(11):534-8. doi:
10.1016/j.vgie.2020.06.013.

Albéniz E, Estremera-Arévalo F, Gomez Alonso M, et al. Peroral endoscopic
myotomy, septotomy, and restoration of esophageal lumen with over-the-scope
clips: Closing the circle of esophageal diverticula management. Endoscopy

2022;54(11):E666-7. doi: 10.1055/a-1724-6801.



29

30

31

32

33

34

35

36

37

38

Revista Espafiola
de Enfermedades Digestivas

Kamal F, Khan MA, Lee-Smith W, et al. Peroral Endoscopic Myotomy Is a Safe
and Feasible Option in Management of Esophageal Diverticula: Systematic
Review and Meta-Analysis. Dig Dis Sci 2021;66(10):3242-9. doi:
10.1007/s10620-020-06678-5.

Ren L, Xie W, Mulmi Shrestha S, et al. Peroral endoscopic myotomy treatment
for symptomatic esophageal diverticulum: A systematic review and meta-
analysis.  Eur J  Gastroenterol  Hepatol 2022;34(2):128-36.  doi:
10.1097/MEG.0000000000002001.

Zaninotto G, Bennett C, Boeckxstaens G, et al. The 2018 ISDE Achalasia
guidelines. Dis Esophagus 2018;31(9). doi: 10.1093/dote/doy071.

Khashab MA, Vela MF, Thosani N, et al. ASGE guideline on the management of
achalasia. Gastrointest Endosc 2020;91(2):213-27.e6. doi:
10.1016/j.gie.2019.04.231.

Isomoto H, Ikebuchi Y. Japanese guidelines for peroral endoscopic myotomy: 1st
edition. Dig Endosc 2019;31(1):27-9. doi: 10.1111/den.13292.

Kim WH, Cho JY, Ko WJ, et al. Comparison of the Outcomes of Peroral
Endoscopic Myotomy for Achalasia According to Manometric Subtype. Gut Liver
2017;11(5):642-7. doi: 10.5009/gnl16545.

AbiMansour JP, Ichkhanian Y, Minami H, et al. Durability of per-oral endoscopic
myotomy beyond 6 vyears. Endosc Int Open 2021;9(11):E1595-E1601. doi:
10.1055/a-1553-9846.

Repici A, Fuccio L, Maselli R, et al. GERD after per-oral endoscopic myotomy as
compared with Heller's myotomy with fundoplication: a systematic review with
meta-analysis. Gastrointest Endosc 2018;87(4):934-43.e18. doi:
10.1016/j.gie.2017.10.022.

Schlottmann F, Luckett DJ, Fine J, et al. Laparoscopic Heller Myotomy Versus
Peroral Endoscopic Myotomy (POEM) for Achalasia: A Systematic Review and
Meta-analysis. Ann Surg 2018;267(3):451-60. doi:
10.1097/SLA.0000000000002311.

Kumbhari V, Tieu A, Onimaru M, et al. Peroral endoscopic myotomy (POEM) vs

laparoscopic Heller myotomy (LHM) for the treatment of Type Ill achalasia in 75



39

40

41

42

43

44

45

46

Revista Espafiola
de Enfermedades Digestivas

patients: a multicenter comparative study. Endosc Int Open 2015;3(3):E195-201.
doi: 10.1055/s-0034-1391668.

Hu JW, Li QL, Zhou PH, et al. Peroral endoscopic myotomy for advanced
achalasia with sigmoid-shaped esophagus: long-term outcomes from a
prospective, single-center study. Surg Endosc 2015;29(9):2841-50. doi:
10.1007/s00464-014-4013-9.

Khashab MA, Familiari P, Draganov P V, et al. Peroral endoscopic myotomy is
effective and safe in non-achalasia esophageal motility disorders: an
international multicenter study. Endosc Int Open 2018;6(8):E1031-6. doi:
10.1055/a-0625-6288.

Yadlapati R, Kahrilas PJ, Fox MR, et al. Esophageal motility disorders on
high-resolution manometry: Chicago classification version 4.0 ©.
Neurogastroenterol Motil 2021;33(1):e14058. doi: 10.1111/nmo.14058.
Estremera-Arévalo F, Gonzdlez G, Areste |, et al. Outcomes of per-oral
endoscopic myotomy in patients with spastic esophageal motility disorders not
fulfilling Chicago Classification criteria. Rev Espafola Enfermedades Dig
2022;114(11):641-7. doi: 10.17235/reed.2022.8455/2021.

Ichkhanian Y, Assis D, Familiari P, et al. Management of patients after failed
peroral endoscopic myotomy: A  multicenter study. Endoscopy
2021;53(10):1003-10. doi: 10.1055/a-1312-0496.

Werner YB, Hakanson B, Martinek J, et al. Endoscopic or Surgical Myotomy in
Patients with Idiopathic Achalasia. N Engl J Med 2019;381(23):2219-29. doi:
10.1056/nejmoa1905380.

Haito-Chavez Y, Inoue H, Beard KW, et al. Comprehensive Analysis of Adverse
Events Associated with per Oral Endoscopic Myotomy in 1826 Patients: An
International Multicenter Study. Am J Gastroenterol 2017;112(8):1267-76. doi:
10.1038/ajg.2017.139.

Desprez C, Roman S, Leroi AM, et al. The use of impedance planimetry
(Endoscopic Functional Lumen Imaging Probe, EndoFLIP®) in the gastrointestinal
tract: A systematic review. Neurogastroenterol Motil 2020;32(9):e13980. doi:
10.1111/nmo.13980.



47

48

49

50

51

52

53

54

55

Revista Espafiola
de Enfermedades Digestivas

Ichkhanian Y, Abimansour JP, Pioche M, et al. Outcomes of anterior versus
posterior peroral endoscopic myotomy 2 years post-procedure: Prospective
follow-up results from a randomized clinical trial. Endoscopy 2021;53(5):462-8.
doi: 10.1055/a-1204-4242.

Mota RCL, de Moura EGH, de Moura DTH, et al. Risk factors for
gastroesophageal reflux after POEM for achalasia: a systematic review and
meta-analysis. Surg Endosc 2021;35(1):383-97. doi: 10.1007/s00464-020-07412-
y.

De Santiago ER, Mohammed N, Manolakis A, et al. Anterior versus posterior
Myotomy during POEM for the treatment of Achalasia: Systematic review and
meta-analysis of randomized clinical trials. J Gastrointest Liver Dis
2019;28(1):107-15. doi: 10.15403/jgld.2014.1121.281.pom.

Onimaru M, Inoue H, Ikeda H, et al. Greater curvature myotomy is a safe and
effective modified technique in per-oral endoscopic myotomy (with videos).
Gastrointest Endosc 2015;81(6):1370-7. doi: 10.1016/j.gie.2014.11.014.

Nabi Z, Nageshwar Reddy D. Impact of modified techniques on outcomes of
peroral endoscopic myotomy: A narrative review. Front Med 2022;9:948299.
doi: 10.3389/fmed.2022.948299.

Li C, Gong A, Zhang J, et al. Clinical Outcomes and Safety of Partial Full-Thickness
Myotomy versus Circular Muscle Myotomy in Peroral Endoscopic Myotomy for
Achalasia Patients. Gastroenterol Res Pract 2017;2017:2676513. doi:
10.1155/2017/2676513.

Nabi Z, Talukdar R, Mandavdhare H, et al.. Short versus long esophageal
myotomy during peroral endoscopic myotomy: A systematic review and meta-
analysis of comparative trials. Saudi J Gastroenterol 2022;28(4):261-7. doi:
10.4103/sjg.sjg_438_21.

Kane ED, Budhraja V, Desilets DJ, et al. Myotomy length informed by high-
resolution esophageal manometry (HREM) results in improved per-oral
endoscopic myotomy (POEM) outcomes for type lll achalasia. Surg Endosc
2019;33(3):886-94. doi: 10.1007/s00464-018-6356-0.

Grimes KL, Bechara R, Shimamura Y, et al. Gastric myotomy length affects



56

57

58

59

60

61

62

63

Revista Espafiola
de Enfermedades Digestivas

severity but not rate of post-procedure reflux: 3-year follow-up of a prospective
randomized controlled trial of double-scope per-oral endoscopic myotomy
(POEM) for esophageal achalasia. Surg Endosc 2020;34(7):2963-8. doi:
10.1007/s00464-019-07079-0.

Shiwaku H, Sato H, Shimamura Y, et al. Risk factors and long-term course of
gastroesophageal reflux disease after peroral endoscopic myotomy: A large-
scale multicenter cohort study in Japan. Endoscopy 2022;54(9):839-47. doi:
10.1055/a-1753-9801.

Tanaka S, Kawara F, Toyonaga T, et al. Two penetrating vessels as a novel
indicator of the appropriate distal end of peroral endoscopic myotomy. Dig
Endosc 2018;30(2):206-11. doi: 10.1111/den.12957.

Nabi Z, Ramchandani M, Kotla R, et al. A simple modification in technique
preserves obliqgue muscle fibers during peroral endoscopic myotomy. Endoscopy
2020;52(1):E37-8. doi: 10.1055/a-0986-3112.

Leconte M, Douard R, Gaudric M, et al. Functional results after extended
myotomy for diffuse oesophageal spasm. Br J Surg 2007;94(9):1113-8. doi:
10.1002/bjs.5761.

Ling T, Guo H, Zou X. Effect of peroral endoscopic myotomy in achalasia patients
with failure of prior pneumatic dilation: A prospective case-control study. J
Gastroenterol Hepatol 2014;29(8):1609-13. doi: 10.1111/jgh.12570.

Wang Y, Liu ZQ, Xu MD, et al. Clinical and endoscopic predictors for
intraprocedural mucosal injury during per-oral endoscopic myotomy.
Gastrointest Endosc 2019;89(4):769-78. doi: 10.1016/j.gie.2018.09.003.

Kuipers T, Ponds FA, Fockens P, et al. Peroral endoscopic myotomy versus
pneumatic dilation in treatment-naive patients with achalasia: 5-year follow-up
of a randomised controlled trial. Lancet Gastroenterol Hepatol
2022;7(12):1103-1111. doi: 10.1016/52468-1253(22)00300-4.

Mundre P, Black CJ, Mohammed N, et al. Efficacy of surgical or endoscopic
treatment of idiopathic achalasia: a systematic review and network meta-
analysis. Lancet Gastroenterol Hepatol 2021;6(1):30-8. doi:
10.1016/52468-1253(20)30296-X.



64

65

66

67

68

69

70

71

72

73

Revista Espafiola
de Enfermedades Digestivas

Li QL, Chen WF, Zhou PH, et al. Peroral endoscopic myotomy for the treatment
of achalasia: A Clinical comparative study of endoscopic full-thickness and
circular muscle myotomy. J Am Coll Surg 2013;217(3):442-51. doi:
10.1016/j.jamcollsurg.2013.04.033.

Shiwaku H, Inoue H, Sasaki T, et al. A prospective analysis of GERD after POEM
on anterior myotomy. Surg Endosc  2016;30(6):2496-504.  doi:
10.1007/s00464-015-4507-0.

Werner YB, Costamagna G, Swanstrom LL, et al. Clinical response to peroral
endoscopic myotomy in patients with idiopathic achalasia at a minimum follow-
up of 2 years. Gut 2016;65(6):899-906. doi: 10.1136/gutjnl-2014-308649.

Inoue H, Sato H, lkeda H, et al. Per-Oral Endoscopic Myotomy: A Series of 500
Patients. J Am Coll Surg 2015;221(2):256-64. doi:
10.1016/j.jamcollsurg.2015.03.057.

Inoue H, Shiwaku H, Kobayashi Y, et al. Statement for gastroesophageal reflux
disease after peroral endoscopic myotomy from an international multicenter
experience. Esophagus 2020;17(1):3-10. doi: 10.1007/s10388-019-00689-6.
Vigneswaran Y, Tanaka R, Gitelis M, et al. Quality of life assessment after peroral
endoscopic myotomy. Surg Endosc 2015;29(5):1198-202. doi:
10.1007/s00464-014-3793-2.

Kum AST, De Moura DT, Proenca IM, et al. Gastroesophageal Reflux Waning
Over Time in Endoscopic Versus Surgical Myotomy for the Treatment of
Achalasia: A Systematic Review and Meta-Analysis. Cureus 2022;14(11):e31756.
doi: 10.7759/cureus.31756.

Vespa E, Pellegatta G, Chandrasekar VT, et al. Long-term outcomes of peroral
endoscopic myotomy for achalasia: a systematic review and meta-analysis.
Endoscopy 2023;55(2):167-75. doi: 10.1055/a-1894-0147.

Bapaye A, Dashatwar P, Dharamsi S, et al. Single-session endoscopic
fundoplication after peroral endoscopic myotomy (POEM+F) for prevention of
post gastroesophageal reflux - 1-year follow-up study. Endoscopy
2021;53(11):1114-21. doi: 10.1055/a-1332-5911.

De Santiago ER, Albéniz E, Estremera-Arevalo F, et al. Endoscopic anti-reflux



74

75

76

77

78

79

80

81

82

Revista Espafiola
de Enfermedades Digestivas

therapy for gastroesophageal reflux disease. World J Gastroenterol
2021;27(39):6601-14. doi: 10.3748/wjg.v27.i39.6601.

Camilleri M, Sanders KM. Gastroparesis. Gastroenterology
2022;162(1):68-87.el. doi: 10.1053/j.gastro.2021.10.028.

Schol J, Wauters L, Dickman R, et al. United European Gastroenterology (UEG)
and European Society for Neurogastroenterology and Motility (ESNM)
consensus on gastroparesis. United Eur Gastroenterol J 2021;9(7):883-4. doi:
10.1002/ueg2.12060.

Parsi MA, lJirapinyo P, Abu Dayyeh BK, et al. Techniques and devices for the
endoscopic treatment of gastroparesis (with video). Gastrointest Endosc
2020;92(3):483-91. doi: 10.1016/j.gie.2020.03.3857.

Petrov R V., Bakhos CT, Abbas AE,et al. Endoscopic and Surgical Treatments for
Gastroparesis: What to Do and Whom to Treat? Gastroenterol Clin North Am
2020;49(3):539-56. doi: 10.1016/j.gtc.2020.04.008.

Arts J, Holvoet L, Caenepeel P, et al. Clinical trial: A randomized-controlled
crossover study of intrapyloric injection of botulinum toxin in gastroparesis.
Aliment Pharmacol Ther 2007;26(9):1251-8. doi:
10.1111/j.1365-2036.2007.03467 .x.

Friedenberg FK, Palit A, Parkman HP, et al. Botulinum toxin A for the treatment
of delayed gastric emptying. Am J Gastroenterol 2008;103(2):416-23. doi:
10.1111/j.1572-0241.2007.01676.x.

Kim JH, Lee HS, Kim MS, et al. Balloon dilatation of the pylorus for delayed
gastric emptying after esophagectomy. Eur J Cardiothorac Surg
2008;33(6):1105-11. doi: 10.1016/j.ejcts.2008.03.012.

Clarke JO, Sharaiha RZ, Kord Valeshabad A, et al. Through-the-scope transpyloric
stent placement improves symptoms and gastric emptying in patients with
gastroparesis. Endoscopy 2013;45(Suppl 2 UCTN):E189-90. doi:
10.1055/5-0032-1326400.

Khashab MA, Besharati S, Ngamruengphong S, et al. Refractory gastroparesis
can be successfully managed with endoscopic transpyloric stent placement and

fixation (with video). Gastrointest Endosc 2015;82(6):1106-9. doi:



83

84

85

86

87

88

89

90

91

92

Revista Espafiola
de Enfermedades Digestivas

10.1016/j.gie.2015.06.051.

Kawai M, Peretta S, Burckhardt O, et al. Endoscopic pyloromyotomy: A new
concept of minimally invasive surgery for pyloric stenosis. Endoscopy
2012;44(2):169-73. doi: 10.1055/5-0031-1291475.

Khashab MA, Stein E, Clarke JO, et al. Gastric peroral endoscopic myotomy for
refractory gastroparesis: First human endoscopic pyloromyotomy (with video).
Gastrointest Endosc 2013;78(5):764-8. doi: 10.1016/j.gie.2013.07.019.

Gonzalez JM, Benezech A, Vitton V, Barthet M. G-POEM with antro-
pyloromyotomy for the treatment of refractory gastroparesis: mid-term follow-
up and factors predicting outcome. Aliment Pharmacol Ther 2017;doi:
10.1111/apt.14132.

Jacques J, Pagnon L, Hure F, et al. Peroral endoscopic pyloromyotomy is
efficacious and safe for refractory gastroparesis: Prospective trial with
assessment of pyloric function. Endoscopy 2019;51(1):40-9. doi:
10.1055/a-0628-6639.

Ragi O, Jacques J, Branche J, et al. One-year results of gastric peroral endoscopic
myotomy for refractory gastroparesis: A French multicenter study. Endoscopy
2021;53(5):480-90. doi: 10.1055/a-1205-5686.

Vosoughi K, Ichkhanian Y, Benias P, et al. Gastric per-oral endoscopic myotomy
(G-POEM) for refractory gastroparesis: Results from an international prospective
trial. Gut 2022;71(1):25-33. doi: 10.1136/gutjnl-2020-322756.

Kahaleh M, Gonzalez JM, Xu MM, et al. Gastric peroral endoscopic myotomy for
the treatment of refractory gastroparesis: A multicenter international
experience. Endoscopy 2018;50(11):1053-8. doi: 10.1055/a-0596-7199.
Rodriguez JH, Haskins IN, Strong AT, et al. Per oral endoscopic pyloromyotomy
for refractory gastroparesis: initial results from a single institution. Surg Endosc
2017;31(12):5381-8. doi: 10.1007/s00464-017-5619-5.

Shlomovitz E, Pescarus R, Cassera MA, et al. Early human experience with per-
oral endoscopic pyloromyotomy (POP). Surg Endosc 2015;29(3):543-51. doi:
10.1007/s00464-014-3720-6.

Khashab MA, Ngamruengphong S, Carr-Locke D, et al. Gastric per-oral



93

94

95

96

97

98

99

100

Revista Espafiola
de Enfermedades Digestivas

endoscopic myotomy for refractory gastroparesis: results from the first
multicenter study on endoscopic pyloromyotomy (with video). Gastrointest
Endosc 2017;85(1):123-8. doi: 10.1016/j.gie.2016.06.048.

Dacha S, Mekaroonkamol P, Li L, et al. Outcomes and quality-of-life assessment
after gastric per-oral endoscopic pyloromyotomy (with video). Gastrointest
Endosc 2017;85(1):123-8. doi: 10.1016/j.gie.2016.06.048.

Malik Z, Kataria R, Modayil R, et al. Gastric Per Oral Endoscopic Myotomy (G-
POEM) for the Treatment of Refractory Gastroparesis: Early Experience. Dig Dis
Sci 2018;63(9):2405-12. doi: 10.1007/s10620-018-4976-9.

Xu J, Chen T, Elkholy S, et al. Gastric Peroral Endoscopic Myotomy (G-POEM) as a
Treatment for Refractory Gastroparesis: Long-Term Outcomes. Can J
Gastroenterol Hepatol 2018;2018:6409698. doi: 10.1155/2018/6409698.
Mekaroonkamol P, Dacha S, Wang L, et al. Gastric Peroral Endoscopic
Pyloromyotomy Reduces Symptoms, Increases Quality of Life, and Reduces
Health Care Use For Patients With Gastroparesis. Clin Gastroenterol Hepatol
2019;17(1):82-89. doi: 10.1016/j.cgh.2018.04.016.

Martinek J, Hustak R, Mares J, et al. Endoscopic pyloromyotomy for the
treatment of severe and refractory gastroparesis: a pilot, randomised, sham-
controlled trial. Gut 2022; 71(11):2170-8. doi: 10.1136/gutjnl-2022-326904.
Weusten BLAM, Barret M, Bredenoord AJ, et al. Endoscopic management of
gastrointestinal motility disorders - Part 1: European Society of Gastrointestinal
Endoscopy  (ESGE)  Guideline. Endoscopy 2020;52(6):498-515. doi:
10.1055/a-1160-5549.

Puli SR, Wagh MS, Forcione D, et al. Learning curve for esophageal peroral
endoscopic myotomy: a systematic review and meta-analysis. Endoscopy
2022;doi: 10.1055/a-1935-1093.

Fujiyoshi Y, Inoue H, Fujiyoshi MRA, et al. Learning curve for peroral endoscopic
myotomy in therapeutic endoscopy experts and nonexperts: Large single-center

experience. Dig Endosc 2023; 35(3):323-31. doi: 10.1111/den.14435.



e
/" 2-POEM \

Zenker’s

‘\\
CP-POEM \

diverticula

( G-POEM

Gastroparesia Cricopharyngeal j

achalasia

>

\
\\J
/\_ / -
s / KJ-POEM\
Achalasia ( i )
EGIOO Jamieson
\\\ Spastic disorders \\ diverticula /

1

NS
s
/’“‘--\\ T T
( S-POEM > /' D-POEM
Epiphrenic Esophageal
\ diverticula diverticula
~ e ot

Figure 1: Summary of all variants of POEM. C-POEM: Cricopharyngeal peroral
endoscopic myotomy; D-POEM: Diverticulum peroral endoscopic myotomy; EGJOO:
Esophagogastric junction outflow obstruction; G-POEM: Gastric peroral endoscopic
myotomy (i.e., myotomy of the pyloric ring; KJ-POEM: Killian-Jamieson diverticulum
peroral endoscopic myotomy; O-POEM: Open peroral endoscopic myotomy (i.e.,
myotomy of the lower esophageal sphincter without submucosal tunneling; POEM:

Peroral endoscopic myotomy; S-POEM: Salvage peroral endoscopic myotomy (i.e., no

septotomy is performed).

Figure 2: Z-POEM in Zenker’s diverticulum. A. Zenker's diverticulum. Soft cap
centering the diverticular septum; B. Z-POEM: tunneling of the diverticular septum
with exposure of the hypertrophied cricopharyngeal muscle; C. Completed

cricopharyngeal myotomy.
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Figure 3: Anatomical landmarks to guide the cardial and subcardial myotomy during

POEM.
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