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The Role of POEM
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More than 300 years ago
Thomas Willis (1621-1675)
described the history of a
38-year-old man from Oxford
who presented with an inability
to swallow. Due to severity and
long duration of symptoms he
was desperate and starving. After
serious considerations Willis
came to the conclusion that the
patient’s problem was caused
by lower esophageal narrowing
leading to a massively dilated
esophagus. The greatness of Sir
Willis [1] was that he extended
his ambition, beyond the
establishment of the diagnosis,
by designing a novel device to
alleviate the underlying defect
and thereby constructed the first
dilator. This device consisted
of a piece of whalebone with
a sponge adapted to its distal
end. The patient was instructed
to insert the device transorally
through the esophagus to
achieve dilatation and push the
swallowed food into the gastric
reservoir for further digestion.
This was apparently an effective
therapy and the patient lived
for many years without major
complaints.

The mechanism behind the
lower esophageal narrowing
reported by Sir Willis remained
unclear for along period of time.
With the landmark studies by
Arthur Hurst it was possible to
sort out causative factors. He had
been acquainted with the use of
barium to study gastrointestinal
motility and noted that the lower

esophagus failed to relax in these patients and thereby coined
the term achalasia [2].

Achalasia is a Greek term meaning lack or absence of
relaxation with particular implication of the lower esophageal
sphincter (LES). The disease is defined as esophageal
dysmotility, which is manometrically characterized by an
incomplete relaxation of the LES. Frequently aperistalsis of
the esophageal body is seen at the time of the first clinical
manifestation of the disease or will progress during the course
of the disease. Achalasia is a rare disease and estimates of its
true incidence and prevalence are complicated by the fact that
it may even be asymptomatic. Most studies addressing the
epidemiology [3-5] have been retrospective and therefore it
is understandable why the figures vary from 0.03 to 1.5 cases
per 100,000 inhabitants and year, with no race and gender
predilection. There seems to be two-incidence peaks. One
minor peak is seen in the 15-30 age ranges and the predominant
one in the seventh decade.

The normal swallow-induced peristaltic wave is propelled
through the esophagus via excitatory and inhibitory neuronal
mechanism transmitted via the enteric neuronal plexus and
also external innervations via primarily the vagus nerve. These
complex mechanisms regulate the muscular events that move
the food bolus from the pharynx into the stomach and involve
both cholinergic and peptidergic excitation, contraction and
aboral relaxation ahead of the bolus in the respective muscle
wall components. Inhibitory influences have generally been
seen to be dependent on non-adrenergic, non-cholinergic
transmission (NANC). A variety of mediators of NANC have
been proposed such as: vasoactive intestinal peptide (VIP),
ATP, and pituitary adenylate cyclase polypeptide. During recent
years data have accumulated to show that nitric oxide (NO)
may be the major inhibitory transmitter governing relaxation
of esophagus and LES [6-10]. The interstitial cells of Cajal
(ICC) represent another potential key factor, for the physiology
as well as the pathophysiology. The interstitial cells of Cajal
are abundant in the LES and may serve as pacemakers, as a
generator of smooth muscle hyperpolarization, as a mechanical
sensor and as a mediator of neurotransmission. The complete
role of ICC in achalasia has, however, to be further researched.
For instance, a reduced number of ICC have been reported
in pediatric patients but also the absence of NOS positive
enteric nerves surrounding the ICC. The early incidence peak

] Gastrointestin Liver Dis, September 2020 Vol. 29 No 3: 289-293



290

Lundell L.

has initiated studies in the pediatric achalasia population
to determine eventual hereditary etiologic components.
A consistent finding in most studies is the presence in the
muscle tissue of different degrees of inflammation [11].
Another frequent finding is myenteric fibrosis and immuno-
histochemical studies have demonstrated the presence of
lymphocyte infiltration and collagen deposition within the
myenteric plexus. The majority of lymphocytes in these
achalasia specimens are of T-lymphocyte character, exhibiting
active cytotoxic characteristics. Corresponding observations
offer indirect evidence for autoimmune pathogenetic
mechanisms to be involved with or without the contribution
from exogenous infections agents.

Based on the understanding and comprehension of the
pathogenesis of idiopathic achalasia, it is understandable that
there is little capacity, if any, for the regeneration or recovery
of the abnormal or absence of peristalsis. Accordingly, no
treatment is currently available to reverse the underlying disease
specific processes. Consequently, even today, so many years after
Sir Willis’ milestone observations, the contemporary therapeutic
aims are to alleviate symptoms by opening the LES. This can
theoretically be accomplished by pharmacological means
(including chemical-neuro paralysis), mechanical dilatation
or by surgical myotomy and lately the endoscopic myotomy
approach (POEM). Esophageal high resolution manometric
pressure topography has allowed for the differentiation of
achalasia into three subtypes with potential treatment outcome
implications [10, 12]. Type I achalasia is associated with absent
peristalsis and minimal esophageal body pressurization. Type
II achalasia is associated with panesophageal pressurization
related to a compression effect. Type III achalasia has evidence
of abnormal contractility (spastic). To date, many studies have
shown that subtype II has the best prognosis, followed by
subtype I; subtype III is more difficult to treat.

THERAPEUTIC OPTIONS

Drug induced LES relaxation can be induced by Ca*
channel blockers, long-acting nitrates, 32- adrenergic agonists,
anticholinergics and phosphodiesterase blockers [9, 10].
Outcomes data on drug treatment vary significantly. It seems
as if the most promising data have emerged from studies
with sublingual nifedipine. Overall most pharmacological
studies have observed that a drug related effect on LES
nadir or basal pressure is at the very best only 50% of that
reached by pneumatic dilation or surgical myotomy. It is
therefore recommended that drug therapy should not be used
as a primary treatment of idiopathic achalasia. Another
pharmacological approach is represented by botulinum toxin,
which blocks the pre-synaptic release of acetylcholine. This
injection is followed by a reversible paralysis of the sphincter
muscle [13, 14]. Botulinum toxin injection into the LES should
be reserved for those who cannot undergo definitive more
effective therapies.

Pneumatic dilatation

The simple technique of forceful dilatation of the LES is
still considered by many to represent first line therapy after
the diagnosis has been established [10, 15-18]. The objective
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of this therapy is to produce a controlled over stretching and
tearing of the LES and thereby rendering it incompetent and
breaking the vicious circle. Modern dilatation devices allow a
safe and controlled inflation of a rigid balloon to a pressure of
10-12 Psi for a period varying from 60 second to 3 minutes. It
has not been clarified whether the diameter of the balloon has
to be > 30 mm, or the most effective dilatation regimen, but a
post procedure LES pressure of < 10 mmHg is recommended,
although not frequently practiced in daily routine activities.
The short-term success rate varies from 60-90% and up to
90% success rate has been reported after repeated dilatations.
The proportion of patients who need repeated dilatations
range from 15-65%. Although the early efficacy of pneumatic
dilatations is indisputable, the long-term results are less
encouraging and considered by some to be virtually unclear.

Surgical myotomy

It is now generally accepted that an anterior myotomy is
the surgical procedure of choice in uncomplicated achalasia.
To offer the patient adequate symptom control, the myotomy
should not only divide the intra-abdominal portion of the
sphincter but needs to be extended into the stomach as well,
to divide the gastric-oblique fiber portion of the sphincter [19,
20]. Four group of patients have traditionally been considered
good candidates for surgical myotomy. The first group is
represented by younger patients (< 40 years) in whom lifelong
dilatation is predictable. The second group includes those
who do not respond adequately to conservative treatment
(pneumatic dilatations). The third group consists of patients
who are considered high risk for failure after conservative
dilatation such as those having had previous surgery at the
gastroesophageal junction, esophageal diverticula’s or a
distorted lower esophageal anatomy secondary to a tortuous
or grossly dilated distal esophagus. Last but not least we have
the group of patients who explicitly prefer surgery to dilatation
[21]. As a result of successful surgical therapy for achalasia, a
different disease, i.e. gastrointestinal reflux disease, is induced.
Accordingly, a fundoplication has to be added to the myotomy
and a partial fundic wrap is most often recommended. It can be
argued whether an anterior (Dor) or a posterior wrap (Toupet)
should be preferred [20].

Surgical myotomy versus pneumatic dilatation

None of the available achalasia treatments are curative,
and around 20% of patients have symptoms that may require
additional treatments within 5 years, even during close
clinical surveillance [15]. Six-20% of such patients may even
face progressive esophageal dilation and reach an end-stage
disease status. Accordingly, the long-term therapeutic effects
of respective strategy have to be considered. Although surgical
myotomy seems to be associated with an initially better
response rate than a single pneumatic dilatation, a wide
spread opinion is that a series of dilations offers a reasonable
mid-to long-term alternative to surgery [21-24]. In fact,
a randomized pivotal trial compared this type of graded
dilatation strategy with laparoscopic surgical myotomy and
found it to be non-inferior in efficacy [25]. In meta-analyses,
remission rates were found to be higher at both 3 and 12
months (short-term) after surgical myotomy compared to
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pneumatic dilatations. However, it was impossible to detect
any differences in remission rates in the period from 2 to
5 years after initiation of therapy. It has to be recognized
that, due to incomplete data sets, at the later follow-up time
points, the results have to be interpreted with caution. It has
also to be pointed out that in the pivotal European trial, the
per-protocol differences in success rates seemed to differ in
favour of surgical myotomy, the longer these patients were
followed [26]. In conclusion, it currently seems as if achalasia
patients originally randomized to either laparoscopic
surgical myotomy or repeated pneumatic dilatations as
main therapeutic strategies are followed up for more than 10
years; surgical myotomy strengthens its superiority over the
pneumatic dilatation strategy [27, 28].

Peroral endoscopic myotomy

Peroral endoscopic myotomy has quite recently been
launched as an attractive endoscopic technique for the definitive
treatment of achalasia [29]. The procedure involves endoscopic
submucosal dissection with the creation of a submucosal plane
using a forward-viewing endoscope to access the circular
muscle fibres to complete the myotomy. The myotomy is
usually about 6 cm into the esophagus and 2 cm below the
squamocolumnar junction. Moreover, with the growth of
experience the endoscopic myotomy becomes transmural and
more radical. Inoue and co-workers [29] reported that POEM
significantly reduced the dysphagia symptom score and LES
pressure in all cases studied. Subsequent studies originating
from other institutions, incorporating limited number of
patients each, confirmed the high success rate (89-100%), even
in patients who had several previous pneumatic dilatations
[30]. This has led to an increasing use and enthusiasm with
POEM which has the potential to be an outpatient clinical care
procedure. However, there are some caveats and uncertainties
with POEM that need to be clarified. The true recurrence rate
of dysphagia has to be better defined and objectively assessed
and this has been reported to occur mostly 12-18 months after
the intervention. It is noteworthy to mention that the follow up
period of most POEM studies has been relatively short (mean 6
months) [31]. Another concern with POEM is the occurrence
of gastroesophageal reflux with a reported, quite substantial
incidence. Moreover, there are issues confined to the safety
and feasibility of POEM when introduced and practiced in
institutions outside those of the pioneers [32-41].

As a natural orifice approach, POEM has the potential
for less morbidity, quicker recovery, better cosmesis, longer
myotomy, and a spared need of dissecting the thoracic and
abdominal esophagus. It is obvious why the POEM’s safety
profile and effectiveness relative to alternative interventions
has been met by wide acceptance by physicians, patients,
and payers. Further, the clinical outcomes of POEM must be
compared to the traditional treatments for achalasia, namely
endoscopic pneumatic dilatation and surgical myotomy.

Peroral endoscopic myotomy versus surgical myotomy
or pneumatic dilatations

During recent years a number of systematic reviews and
meta-analyses have been carried out [32-44]. In those, 28
studies (2 RCTs and 26 observational studies) have been

included. Most comparative studies on POEM include surgical
myotomy (n=21), with a minority on POEM versus pneumatic
dilatation (n=8); one study included all three interventions. All
were published after 2012, though data from surgical myotomy
and pneumatic dilatation often were older. Moreover, the
follow-up was often shorter for POEM. Except for two 4-year
observational studies, POEM follow-up averaged < 2 years.
There were only two pediatric studies, with one each comparing
POEM with pneumatic dilatations, and with surgical myotomy.
Otherwise, most studies predominantly included patients 40-
70 years old, with a few studies comprising younger adults.
Most studies reported on the baseline achalasia subtype, the
majority of which had either predominantly type Il and/or type
Lachalasia. All studies had a small sample size. Quite recently
two randomized controlled clinical trials compared POEM
with surgical myotomy or pneumatic dilatations [45, 46].

Based on these analyses it can be concluded that POEM
has similar outcomes to surgical myotomy and greater
efficacy than pneumatic dilatations. Reflux remains a critical
outcome after POEM with unknown long-term clinical
significance-consequences due to insufficient long-term data
and inconsistent reporting.

Based on the available evidence it can therefore be
concluded that adult and pediatric patients with type I and
IT achalasia can be treated with either POEM or laparoscopic
surgical myotomy based on the surgeon and patient’s shared
decision-making. Based on limited experience, it seems as
if POEM can be recommended over laparoscopic surgical
myotomy for the subtype III in adult or in pediatric achalasia.

Based on available clinical evidence POEM can be
recommended over PD in all patients with achalasia.

ASPECTS ON FUTURE DEVELOPMENTS

There are a number of remaining questions relevant to the
current and future treatment and understanding of achalasia,
which urgently require focus and research priorities within the
academic-medical community:

« Since achalasia is such a rare disease, a centralization of
these cases within individual countries is recommended, to
enhance and facilitate therapeutic outcomes as well as research
opportunities. In this issue of the Journal of Gastrointestinal
and Liver Diseases, Tefas et al. [47] reported the Romanian
experience of POEM, one of the few studies from Eastern
Europe. They found a high success rate and a low rate of adverse
events in short, medium and long-term in 136 patients with
achalasia treated with POEM.

o Achalasia subtype III-specific outcomes after POEM vs.
surgical myotomy are needed.

o More research is required on pediatric populations
regardless of the subtype of the disease.

 Longer term results are required for all outcomes given
the chronic nature of achalasia. Surveillance and follow-up
past 10 years is necessary.

o Better instruments, to determine the presence of
dysphagia rather than the Eckardt score, should be developed
to be used in addition to more accurate, objective outcome
alternatives i.e. high-resolution manometry and timed barium
swallow.
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o Studies are required to establish whether there is a
correlation between post-POEM LES pressure and post-POEM
outcomes.

o Evidence suggests that POEM leads to greater
postoperative reflux. However, data are required on the role,
patient acceptance, and efficacy of PPI use after POEM. Studies
have to be prioritized over strategies to address undesirable
effects for both POEM and surgical myotomy.

o Long term follow-up measures are warranted to determine
the incidence and severity of esophagitis after POEM, as well
as the incidence of sequelae of esophagitis.

Conflicts of interest: None to declare.
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