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Peroral endoscopic myotomy (POEM) is an established treatment
for primary achalasia. It has gained endorsement from the
American Society for Gastrointestinal Endoscopy with increasing
clinical acceptance since the first procedure, performed in Japan
in 2008. The first successful POEM in the UK was performed

in November 2013 at King’s College Hospital and this article
presents the first UK case series. Prospective data were collected
at 3 and 12-24 months for consecutive patients undergoing
POEM. Post-POEM gastro-oesophageal reflux health-related
quality of life scale (GORD-HRQoL) score was recorded. Statistical
comparisons were made using paired non-parametric testing. In
an initial series of 33 consecutive prospectively followed patients
(12 female; 49.5%13 years; median follow-up 9 (3-28) months;
58% having had previous intervention), a 91% success rate has
been achieved at 3 months. To date, 16 patients have reached
the 12-month time point, with 13 (81%) sustaining response. This
case series compares well with international cohorts and demon-
strates excellent long-term safety and favourable efficacy.

Achalasia, endoscopy, manometry, oesophageal
motility disorders

Primary achalasia occurs secondary to loss of the postganglionic
inhibitory neurons of the myenteric plexus. This impairs
lower oesophageal sphincter (LOS) relaxation in response to
the ingestion of solids and liquids. It has an incidence of 1 in
100,000 adults worldwide with an equal gender distribution.'
The clinical features — which can be misinterpreted and treated
as reflux, leading to a delay in recognition and treatment —
include dysphagia to both solids and liquids, retrosternal pain,
regurgitation and weight loss. Clinical severity and response to
treatment is measured using the Eckardt score.’

A series of investigations are required to confirm the diagnosis
and exclude main differentials of pseudoachalasia and reflux.
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These include contrast swallow radiography illustrating the
classical ‘birds-beak’ appearance (Fig 1A) and gastroscopy, which
may demonstrate a dilated oesophagus with the impression of a
tight LOS. The gold standard diagnostic test is high resolution
manometry, which allows subcategorisation using the Chicago
classification. Type I ‘classical’ achalasia is characterised by
incomplete lower oesophageal relaxation and absent peristalsis,
type IT exhibits pan-oesophageal pressurisation and is most
prevalent (Fig 1B), while type III exhibits evidence of oesophageal
spasm with premature oesophageal contractions.’

Medical therapy for achalasia with nitrate-donors and
calcium channel blockers is ineffective.* ‘Simple’ endoscopic
therapy involves pneumatic dilatation (PDj; causing mechanical
disruption of the muscular fibres of the LOS) and injection
of botulinum toxin (BTX) at the LOS, inhibiting excitatory
neurotransmitter release at the presynaptic membrane.*
The effect of BTX is short-lived in comparison with PD;
however, PD may necessitate repetition with additional risk of
oesophageal perforation.” In patients fit for surgery, laparoscopic
Heller myotomy (LHM) has been regarded as the definitive
treatment.®” The long-term success of PD is comparable to
surgery if the need for repeat procedures is acknowledged (ie not
regarded as a treatment failure) and the former is applied using
a standardised protocol.® Post-procedure gastro-oesophageal
reflux disease (GORD) is a reasonable concern in any therapy
that mechanically disrupts the LOS and LHM is commonly
combined with fundoplication to address this.”

Ortega et al'® first reported an endoscopic approach to myotomy
in 1980. In 2007, Pasricha et al'' published a porcine model for
endoscopic myotomy followed by the first POEM performed on a
patient with achalasia in Japan in 2008 by Professor Haru Inoue.'
POEM offers an external incisionless procedure, achieving a
myotomy of greater length than that possible by a laparoscopic
surgical approach and has been endorsed by the American
Society of Gastrointestinal Endoscopy as a safe and efficacious
treatment option."” There is no current age limit for the
procedure: the youngest patient to date being 3 years and the
oldest 93 years old."*'® Of particular note is the versatility and
efficacy in patients who have undergone previous endoscopic
therapy or LHM, and indications for the procedure have
expanded to include a spectrum of spastic oesophageal motility
disorders."*™*® Contraindications to POEM include refractory
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Fig 1. A - Barium swallow radio-
graph illustrating classical ‘bird
beak’ appearance in achalasia;
B - high resolution manometry
illustrating the most common
subtype, type II achalasia.
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achalasia with mega-oesophagus, significant oesophageal
scarring secondary to oesophageal radiation therapy,
oesophageal mucosal resection or ablation. Comorbidities
contraindicating general anaesthesia must also be considered:
severe pulmonary disease, coagulopathy and cirrhosis with
portal hypertension for instance."’

The first POEM successfully performed in the UK was at
King’s College Hospital, London in November 2013. This article
presents a prospective analysis of the first 33 cases.

Methods
Patient selection

Patients were investigated for symptoms suggestive of achalasia
with a barium swallow and gastroscopy. High resolution
manometry confirmed and subcategorised the diagnosis of
achalasia. Patients were counselled for POEM in a dedicated
clinic where all treatment options were discussed, taking

into account patient preference, comorbid conditions and

contraindications. All patients gave consent to undergo POEM.
Prospective data were collected for consecutive patients pre-
and 3 months post-procedure in all cases. Additionally, long-
term follow up of 12-24 months post-POEM were recorded.

Patient preparation

All patients observed a liquid diet for 48 hours and were
subsequently nil by mouth 6 hours prior to the procedure.
All procedures were performed in the main operating theatre
under general anaesthetic.

Approval from the local research ethics committee was not
required as there was no deviation from standard patient care.
Informed consent was not required as this is an anonymised
case series presentation.

POEM technique

The procedure undertaken was identical to that previously
described (Fig 2)."> Confirmation of completeness of myotomy

Fig 2. Schematic diagram of POEM procedure. A—mucosal entry; B — creation of submucosal tunnel; C,D — myotomy; E — closure of mucosal entry. Reproduced

with permission from Inoue et al.'®
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Fig 3. EndoFLIP® pre- and post-myotomy. A — Pre-myotomy gastro-oesophageal junction diameter 5.4 mm; B — post-myotomy gastro-oesophageal junc-

tion diameter 12.8 mm.

is a key step and although the myotomy is usually extended
2-3 cm beyond the LOS into the gastric submucosa, it can be
challenging to establish this relying on anatomical landmarks
alone. Completeness is most reliably achieved by the ‘double
scope technique’ where the submucosal tunnel is intubated
with an ultra-slim gastroscope and the oesophagus intubated
concomitantly with an adult gastroscope and retroflexed in the
fundus. Using transillumination of the paediatric gastroscope
in the submucosal tunnel, the extent of the submucosal tunnel
on the gastric side of the LOS is confirmed.*® This was used in
four challenging cases because of previous treatment and one
with significant fibrosis.

Another technique employs the endoluminal functional
lumen imaging probe (EndoFLIP®, Crospon Technologies,
Galway, Ireland). The balloon probe is inserted through the
oesophageal lumen to evaluate the gastro-oesophageal junction
distensibility using impedance planimetry in response to
volume distension. This is used pre- and post-myotomy and
provides a real-time opportunity to assess the effectiveness of
myotomy.>' To date, this has been performed successfully in
nine patients in our series (Fig 3). The clinical utility of this
has yet to be established although a real-time assessment of
disruption of the LOS is an attractive adjunct to the endoscopic
method.

Post-procedure

All patients were kept nil-by-mouth until a contrast swallow
and upper gastrointestinal endoscopy were obtained on post-
procedure day 1. These procedures exclude mucosal breaches
(contrast leak), laryngeal inflammation, early reflux changes or
mucosal injury. All endoscopic clips used to close the mucosal
entry site were accounted for and replaced if necessary.

Once early complications were excluded, all patients
commenced oral free fluids for the first week postoperatively,
followed by a soft/purée diet for the second week, resuming a
normal diet thereafter.

Clinical success was defined using the accepted criteria
of a reduction of Eckardt score (ES) to <2 or a reduction in
4 points from baseline, at planned post-procedure assessments

(3 and 12—24 months).' Secondary considerations included
documenting a reduction in both 4-second integrated lower
oesophageal relaxation pressure (4sIRP) and ES between
12-24 months post-POEM.

Post-POEM gastro-oesophageal reflux was screened for using
the gastro-oesophageal reflux health-related quality of life scale
(GORD-HRQoL) and was repeated to measure response to
therapy.*

Means and standard deviations were used to describe
continuous variables with medians and ranges used for
categorical variables. The Wilcoxon signed ranks test was used
to compare pre- and post-procedure differences in ES and
4sIRP and to compare pre- and post-treatment differences in
GORD-HRQoL score. Repeated-measures ANOVA was used for
multiple time-point comparisons.

Prospective data from 33 patients were analysed. Patient
demographics and baseline characteristics are presented in
Table 1.

Median gastric, oesophageal and total myotomy length were
3 cm (range 2—4), 10 cm (range 5-16) and 13 cm (range 8—19),
respectively. ‘Anterior’ myotomy was performed in 28/33
(85%) with the posterior approach chosen in the remaining
patients (who had undergone previous myotomy). Selective
circular myotomy was performed in all cases.

To date, follow-up has extended beyond the 3-month and
12-24 month assessments for 32 and 16 patients, respectively
(median follow up 9 (range 3-28) months). One patient
required revision of POEM at 6 months because of persistent
symptoms; ES 11 (dysphagia 3, chest pain 3, weight loss 3,
regurgitation 2) but has now achieved symptomatic relief
(ES 2 post-procedure).

Eckardt scores

Median pre- and post-POEM (3 months) ES were 8 (range
3-12) and 0 (range 0-6, p<0.0001, Fig 4A). POEM was
clinically successful in 29/32 (91%) patients at 3 months.

© Royal College of Physicians 2017. All rights reserved.



Patient demographics

Mean age (range), years 49.5%13 (22-79)

Male 21 (64)
Female 12 (36)
Clinical data

Mean duration of disease (range), years 4.9+45.68 (0.25-25)

Median Eckardt Score (range) 8(3-12)
Chicago subcategorisation

Achalasia type I 2 (6)
Achalasia type 11 31 (94)
Non-sigmoid oesophagus 28 (85)
Sigmoid oesophagus 5(5)
Treatment history

Prior achalasia treatment 19 (58)
Prior botulinum toxin injection 8 (24)
Prior pneumatic dilatation 10 (30)
Prior Heller myotomy 4(12)
Prior POEM 1(3)
>2 prior treatments 2 (6)
ASA physical status classification

ASA grade 1 8 (24)
ASA grade 11 19 (58)
ASA grade 111 6(18)

All data n (%) unless stated otherwise.

*shortly post-pneumatic dilatation required repeatedly. In between pneumatic
dilatation, Eckardt Score was 12.

ASA = American Society of Anesthesiologists; POEM = peroral endoscopic myotomy

Seventeen patients were eligible for analysis between 12 and
24 months post-POEM. Data for one of seventeen 12—24 month
patients was not available because of loss to follow-up. Sustained
response has been observed in the remaining 16 patients

Peroral endoscopic myotomy

(Fig 4B): ES 8 (range 5-12) versus 2 (range 0—7, p=0.001),
ANOVA p<0.0001. Therefore, sustained clinical success has
been confirmed in 13/16 cases to date (81%).

Patient demographics, clinical and procedural data of patients
in whom clinical success was not achieved at the 3 month
review (n=3) or sustained at the 12-24 month review (n=3) are
presented in Table 2.

Manometric data

A significant reduction in 4sIRP has been documented:
25.3%11.01 mmHg versus 9.267+5.489 mmHg (p=0.004, Fig 4C).

EndoFlip

Pre and post-myotomy gastro-oesophageal junction diameter
increased from 5.8 mm to 12.12 mm (n=5, p=0.0625) and
distensibility improved from 1.37 mm?*/mmHg to 2.56 mm?*/
mmHg (n=3, p=0.25).

Adverse events

One patient experienced displacement of a single clip, identified
and replaced at the check endoscopy (day 1 post-POEM)
without further sequelae. There were no cases of mortality,
perforation, pneumomediastinum or mucosal injury. Median
length of hospital stay was 3 nights (range 1-12) with no
hospital re-admissions within 30 days.

Gastro-oesophageal reflux disease

Median postoperative GORD-HRQoL score (n=29) was 3
(range 0-31). Eight patients scored above 12 in the GORD-
HRQoL scale. Significant improvement was seen by co-
management with proton pump inhibitor and dietary
modification: 15.5 (13-31) to 8.5 (1-11, p=0.0078).

All medication was stopped prior to 24-hour pH testing post-
POEM; 13 patients (39%) had completed 24-hour pH testing at
the time of analysis. Two cases of acid reflux (positive 24-hour
pH, De-Meester scores of 24.7 and 14.8, % acid exposure time
5.3 and 6.2 minutes, respectively) were identified and managed
with maintenance proton pump inhibitor.
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Fig 4. A - pre- and 3 month post-POEM Eckardt score (n=32); B - pre- and post-POEM Eckardt score at 3 and 12-24 months (n=16); C - pre- and
post-POEM 4-second integrated lower oesophageal pressure (n=9). POEM = peroral endoscopic myotomy
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POEM is a safe approach for primary achalasia that can be
offered even to patients who have endured multiple previous
endoscopic and surgical treatments. In our cohort, 58% had
received previous endoscopic or surgical treatment; higher
than a worldwide cohort of 1,045 POEM procedures in which
this figure was 38%.% Our patient cohort, therefore, represents
a potentially more challenging patient population in whom a
considerable success rate has been achieved.

All procedures were performed under general anaesthetic
and in main operating theatres. An increased frequency of
adverse events has been reported in patients in whom POEM
was performed under intravenous sedation and air insufflation
compared with endotracheal intubation and carbon dioxide
insufflation.** This is most likely attributable to general
anaesthesia minimising unintentional patient movement and
reducing the risk of mediastinal emphysema by achieving
positive intrathoracic pressure as well as carbon dioxide being
reabsorbed much faster than air, reinforcing our current
practice.”**

Adverse events ranging from bleeding, perforation,
subcutaneous emphysema, pneumoperitoneum,
pneumothorax, pleural effusion and pneumonia have been
reported after POEM.'>*® The majority of these resolve with
conservative management, while perforation and bleeding
can be managed endoscopically. Thoracotomy and drainage
for persistent pleural effusion has been reported in 7/1,045
cases.”® There have been no mortalities and no intra-procedure
conversion from POEM to surgery to date. In our cohort,
there have been no peri-procedural complications to date. Two
cases were abandoned because of the presence of oesophageal
ulceration and intense mucosal fibrosis. Both were treated
appropriately, discharged the same day and subsequently
underwent POEM successfully in this cohort. A single patient
had prolonged inpatient stay (12 days) because of unrelated
medical issues (flare of gout and paroxysmal atrial fibrillation).

Of the patients in whom clinical success was not achieved at
3 months (n=3) or sustained at 12-24 months (n=3), 66.6%
received prior treatment for achalasia (patients 2, 3, 5 and 6,
Table 2) with one receiving multiple treatments (patient 5: PD,
BTX and LHM with Dor fundoplication). Patient 1 (Table 2)
underwent POEM revision and has recovered well, with a
current ES of 2; both procedures are included in this case
series. Patient 2 subsequently reported improvement of ES to
3 at 6-month review and patients 3—6 are awaiting review with
repeat manometry. Large scale studies are required to identify
risk factors for POEM failure.

The incidence of GORD after POEM is variable in the
collected literature to date and remains the most contentious
factor in wider acceptance of the technique. Familiari et al*®
identified that a lower IRP was associated with heartburn
after POEM. Patient demographics, including age, body mass
index, sigmoid oesophagus and previous therapies, did not
significantly increase the risk of developing GORD.? To date,
there are no published data of patients routinely requiring
anti-reflux procedures post-POEM. This is in contrast to LHM,
which is routinely coupled with fundoplication. This may
be due to the maintenance of extra-oesophageal anatomy at
the gastro-oesophageal junction (GOJ), such as the phreno-
oesophageal ligament and preservation of the angle of this in

POEM.? Larger prospective trials are required to evaluate risk
factors for the development of GORD postoperatively.

It would be attractive to be able to assess success and predict
the development of GORD using functional measurements. A
multicentre retrospective analysis of peri-procedural EndoFLIP®
measurements in 63 patients demonstrated a significantly
greater final cross-sectional area and GOJ diameter in patients
with clinically improved symptoms (ES<3), but also in patients
who developed post-procedure pathological acid reflux.”

This study did not find a significant difference in the GOJ
distensibility between responders versus non-responders, but

is limited by heterogeneity in reporting, small sample size and
relatively short follow-up period.”” Our EndoFlip results thus
far appear to reflect this conclusion, but more data will be
forthcoming. Other studies have demonstrated the utility of
EndoFLIP® in assessing the success of PD or LHM, as well as in
predicting treatment failure.”® Further study may yet establish a
role for this technology in POEM.

Data thus far have shown that outcomes of LHM versus
POEM are largely similar. A meta-analysis by Talukdar et al”®
found that the time taken for POEM was significantly shorter
than for LHM, but there was no significant difference in
post-procedural pain, length of hospital stay or adverse events.
There was no significant difference in the development of
symptomatic reflux in this analysis, but pH studies were not
performed.”

Finally, in type III achalasia, significantly favourable outcomes
for POEM versus LHM were demonstrated in terms of
response to therapy and a shorter procedure time with fewer
complications, despite longer myotomy.*® Given the utility
of POEM in achieving a myotomy of greater length in the
oesophagus, further studies may establish this as the treatment of
choice in type IIT achalasia.

While the ability to achieve a longer myotomy in POEM
compared with LHM is often cited as an advantage in general
terms (regardless of subtype), the optimum length of myotomy
is still a matter of debate. Although standard myotomy length is
10—15 cm, a prospective study evaluating the short-term efficacy
of a shorter myotomy (mean length 6.8 cm in 46 patients)
demonstrated significant benefit up to 3 months. It may be
that patients with predominant chest pain, or high-pressure
oesophageal contractions, benefit from longer myotomy length
(personal communication, Professor Inoue), but prospective study
is required.”* In our case series, longer myotomy (>12 cm) was
performed where chest pain was a predominant clinical feature
and abnormal contractions evident at endoscopic examination.

While further observational studies, as well as comparator
trials to other modalities, are warranted, POEM is now well-
established internationally and considered a safe and effective
treatment option for achalasia. The data from this, the first UK
cohort of POEM for achalasia, demonstrate long-term success
and safety rates in keeping with international reports in a
potentially more challenging patient population.

All authors have significantly contributed to the data recruitment,
analysis and manuscript preparation.
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