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Introduction
Achalasia is a rare esophageal motor disorder that 
owes its name (from the Greek, a–, “not” + khála-
sis, “relaxation”) to its main pathophysiological 
feature, the incomplete relaxation of the lower 
esophageal sphincter (LES).1 In achalasia, a non-
relaxing LES is, however, only part of the clinical 
picture. Diagnostic tools have evolved, especially 
with the advent of high-resolution manometry 
(HRM); esophageal pressure topography has led 
to the advent of the Chicago classification of 
motor disorders, which has revolutionized the 
approach to achalasia patients. This technology 
can differentiate achalasia into three different 
therapeutically-meaningful phenotypes, leading 
to unique treatment considerations for each phe-
notype, based on the observed pattern of esopha-
geal function according to the latest Chicago 
classification: Type I has absent peristalsis, Type 
II is characterized by pan-esophageal pressuriza-
tions and Type III by premature and/or spastic 
esophageal contractions.2,3 Further, it can define 

a relatively novel entity of motility disorder, the 
esophago-gastric junction outflow obstruction 
(EGJOO), previously known as ‘variant acha-
lasia’, whereby the EGJ does not relax, but motil-
ity remains intact.2–4 The lack of relaxation of the 
LES conjunctly with the impaired peristaltic 
reflex is therefore responsible for the most com-
mon clinical symptoms of achalasia: dysphagia, 
regurgitation of undigested food, chest pain and 
weight loss.5 Although not its original intention, 
in most clinical trials, the severity of the disorder 
and the efficacy of achalasia and EGJOO treat-
ment is defined according to the Eckardt symp-
tom score, which attributes points (ranging from 
0 to 3) to each of the four aforementioned cardi-
nal symptoms of the disease, with an overall score 
ranging from 0 to 12.6,7 (Figure 1).

Although rarely life-threatening, achalasia rep-
resents a life-long condition that seriously 
impacts on patients’ morbidity and quality of 
life.8 Left untreated, achalasia appears to have a 
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natural history whereby the esophageal lumen 
dilates, which, over time, can progress and 
decompensate to a mega- or sigmoid esophagus, 
eventually sometimes even compromising nutri-
tion and ability to feed orally. To date, no treat-
ment is able to address the underlying etiology 
of achalasia, nor recover function. Rather, all 
efforts are aimed at disrupting the integrity of 
the LES, thus enabling LES relaxation, and in 
turn, permitting bolus clearance by means of 
the pharyngeal pump and gravity. Where treat-
ment is successful, quality of life can commonly 
recover to normal/near normal for prolonged 
periods of time.5,8

Treatment options
Ever since the first attempt with a whale bone in 
1674, dilatation of the LES has always been an 
appealing therapeutic option for any cause of 
esophageal obstruction, especially achalasia. 
After all, dilatation is an economic and time-
efficient procedure with excellent short- and 
long-term response rates.9–11 Endoscopic dilata-
tion has come a long way, with a variety of pro-
tocols having been introduced over the years, 
sometimes yielding to conflicting, and at times 
confusing, results with regard to efficacy, safety 
and reproducibility. It has become clear that 
efficacy of dilatation is dependent upon the 
diameter of the balloon, and so for adequate 
response, pneumatic dilatation (PD) is required 
with a non-compliant balloon, with a wide 
enough diameter to “disrupt” the EGJ muscle, 
commonly starting at 30-mm diameter. In the 
recent past, studies have shown that graded PD 
(dilating with incrementally wider balloons over 
two or three sittings with a pre-defined time 
interval) offers the best risk-to-benefit ratio and 
long-term outcomes.11,12 Laparoscopic Heller 
myotomy (LHM) is the traditional surgical 
alternative to PD. Until recently it was consid-
ered to be the gold standard and continues to 
provide adequate, long-term symptomatic relief. 

Further, LHM also allows for the operator to 
fashion an anti-reflux barrier in order to mini-
mize subsequent reflux.13,14 Recently, and 
almost coincidentally with the widespread 
advances of HRM, per-oral endoscopic myot-
omy (POEM) has been accepted as a safe and 
effective alternative therapeutic strategy.15,16 
Undertaken with a standard endoscope, under 
general anesthesia but commonly within the 
endoscopy unit, a submucosal tunnel is created 
from the mid-distal esophagus, and myotomy of 
the circular muscles is performed through to 
2–3 cm beyond the LES, into the cardia. The 
myotomy can be performed using either an 
anterior or posterior approach with authors 
advocating the benefits for either: on one hand, 
the posterior approach avoids the left gastric 
artery within the anterior submucosa, thus lim-
iting the risk of intraoperative bleeding; whilst 
on the other, the anterior approach preserves 
the oblique fibers, thus theoretically minimizing 
the risk of post-operative (Gastro-Esophageal 
Reflux Disease) GERD.17 Nonetheless, a pro-
spective randomized controlled study showed 
that at a 2-year follow up, neither showed supe-
riority in terms of efficacy or post-operative 
GERD.18 Regardless of the initial technique 
employed, if POEM needs to be repeated, the 
alternative approach should be considered. 
Advantages of POEM over LHM include the 
avoidance of the abdominal cavity structures as 
well as the opportunity to tailor the length of the 
myotomy along the esophageal axis in order to 
target the proximal end of a spastic contraction.19

Although there are a number of randomized con-
trolled trials (RCTs) and comparative studies 
defining the utility and response to botulinum 
toxin injection,20,21 this procedure is short acting 
with some evidence that it might interfere with 
other more definitive therapies.22,23 To that end, 
recent guidelines recommend that botulinum 
toxin should be reserved primarily for treatment 
of those who are not able to tolerate or might be 

Figure 1. Eckardt symptom score. The score attributes points, ranging from 0 to 3, according to the reported 
frequency of the four cardinal achalasia symptoms. The overall score ranges from 0 to 12.6,7
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at risk of undergoing one of the other more defini-
tive, yet invasive, treatment options of PD, endo-
scopic or surgical myotomy.5,24 Finally, 
esophagectomy can be considered as a final meas-
ure in patients with associated malignancy or 
“end-stage” achalasia. The latter is described in 
2–5% of all achalasia at presentation and is char-
acterized by a lumen diameter of more than 6 cm, 
not uncommonly with distortion of the esopha-
geal lumen (sigmoid or megaesophagus).25 It is 
found in patients with longstanding, untreated or 
undertreated achalasia. Although Heller myot-
omy can still be successful in some cases,26 
esophagectomy might be the last resort to relieve 
symptoms and prevent the nutritional complica-
tions of decompensated megaesophagus. As 
esophagectomy is burdened by a high surgical risk 
(up to 10% pneumonia and 7% post-operative 
leakage) and mortality risk (up to 2%),27 it is 
commonly considered when all other treatment 
modalities have been proven ineffective.5

Comparative therapeutic efficacy of achalasia 
treatments
All forms of achalasia therapy aim to disrupt the 
EGJ. Although to date studies have not found any 
of the three primary definitive treatment options 
(PD, LHM or POEM) to be superior, there are a 
number of caveats that need to be taken into 
account.

With regard to PD, it is established that the wider 
the balloon diameter the better the outcome; 
however, this is offset by a higher the risk of 
esophageal perforation. Vela et  al.28 originally 
found that the success of a single dilatation 
(defined as freedom from requiring additional 
PDs) was 62% at 6 months and 28% at 6 years, 
whilst the rate of success of graded PD and LHM 
was similar overtime: 90% versus 89% at 6 months 
and 44% versus 57% at 6 years. The European 
achalasia study, a RCT, underscored this con-
cept and found that graded dilatation to 30 mm 
and then 35 mm (and if required, 40 mm) 
improves and equates outcomes (based on 
Eckardt score) when compared with LHM; at 
5 years, the success rates were 82% for PD and 
84% for LHM (p = 0.92).28,29 If the first dilata-
tion was performed at 35 mm, the perforation 
rate was as high as 31%;24 however, when start-
ing at 30 mm before progressing to wider bal-
loons diameters, perforation rate dropped to 
2.1% per procedure and up to 5% overall.30 As 

this equivalence in treatment outcomes and com-
plication rate is predicated upon stepwise increase 
in dilatation, graded dilatation has become the 
standard where treatment with PD is required 
and is the basis of all modern guidelines.28,29

As the most recent treatment option for acha-
lasia, comparative studies have shown POEM to 
be on par with both graded PD and LHM in 
terms of outcomes and complication rates.15,16–32 
POEM also is durable over time, but there is a 
clear learning curve associated with success and 
reduction in complication rate.33,34 A pooled 
analysis of three cohort studies comparing 
POEM and LHM showed similar outcomes.35,36 
In particular, the total adverse events, perfora-
tion rate and operative time were similar. 
Recently, two RCTs assessed outcomes follow-
ing therapy in treatment naïve patients with 
achalasia; one comparing single or double pneu-
matic dilatation with POEM37 and another com-
paring Heller myotomy with POEM.38 Ponds 
et  al. showed subjective response of POEM 
(based on the Eckardt score) to be superior to 
PD at 3 months (98% versus 80%; p < 0.01) and 
2 years (92% versus 54%; p < 0.01) and therefore 
concluded that POEM was more effective.37 
This study highlights the efficacy and safety of 
POEM with the setback of an increased risk of 
reflux (see below). On the other hand, it should 
be noted that outcomes from PD were reduced 
compared with other comparative and previous 
randomized studies, likely because the protocol 
was less aggressive; a second, larger dilatation 
was not routinely undertaken without persis-
tence of symptoms at 3 weeks or an integrated 
relaxation pressure of more than 10 mmHg on 
repeat HRM. The protocol differed even from 
that which current guidelines recommend, that 
is, to dilate patients 30 mm and 35 mm routinely 
and to 40 mm if symptoms persist within 
2–4 week intervals.28–30 Werner et al. conversely 
showed that at 2 years there was no difference in 
the intention to treat subjective outcome follow-
ing either POEM or LHM (83% versus 81.7%)38 
(Figure 2).

The burden of reflux disease following 
achalasia treatments
To reduce the likelihood and severity of reflux, 
a partial Dor (anterior) or Toupet (posteri- 
or) fundoplication almost invariably follows 
LHM.16,39 In so doing, the overall reflux risk, 
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defined as abnormal esophageal acid exposure 
on ambulatory pH-impedance testing, was 
observed in 15% and 23% of the patients fol-
lowing PD and LHM respectively (p = 0.28).29 
Although it is proposed that there is an increased 
predilection to reflux disease following POEM, 

on closer scrutiny of the data, in the vast  
majority of cases mucosal inflammation was 
associated with grade A esophagitis,31,40–42 
which according to the recent Lyon consensus 
of reflux disease has an overlap with healthy, 
asymptomatic individuals.43 Furthermore, most 

Figure 2. Two-year results from three pivotal trials comparing LHM versus PD (Boeckxstaens et al.),29 POEM 
versus PD (Ponds et al.)37 and LHM versus POEM (Werner et al.),38 respectively.
All three different trials used the same primary end-point, that is, the number of patients with an Eckardt symptom score 
⩽3 after 24 months from treatment to define treatment success rates. Ponds et al. found that the treatment success rate 
for POEM was significantly higher than PD at 2 years (*p < 0.001). The response rate to PD was 54% compared with 86% 
of the Boeckxstaens study, likely reflecting the differences in the used protocol (§). The achalasia subtypes according to 
the Chicago classification were not available at the time of the Boeckxstaens study, but were subsequently included in the 
long-term (5 years) results from the European Achalasia Trial (not shown in figure). Post-procedure reflux was evaluated 
by means of number of patients with abnormal acid exposure time (% time pH <4 greater than 4.5%) at 12 months in the 
Boeckxstaens and at 24 months in the Werner study. On the contrary, in the paper by Ponds et al. 7% of patients in the PD 
group were found to have esophagitis (all grade A) compared with 41% of patients in the POEM group (35% grade A–B and 
6% grade C), while pH-impedance monitoring results at 1-year follow-up [expressed as median (IQR) percentage of time 
with esophageal pH < 4] were not significantly different among the two groups.
AET, acid exposure time; IQR, interquartile range; LHM, laparoscopic Heller myotomy; PD, pneumatic dilatation; POEM, per-
oral endoscopic myotomy; SAE, serious adverse event.
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patients with reflux symptoms following POEM 
commonly respond very well with acid reducing 
therapy.44 Ponds et  al. found that following 
endoscopy at 1 year, reflux esophagitis was more 
common in the POEM than in the PD group 
(41% versus 7% respectively; p < 0.001) after 
cessation of acid reducing medication for 
1 week; however, the majority were grade A 
esophagitis while only 6% had more severe 
grade C or D esophagitis. On the other hand, 
following ambulatory pH-impedance monitor-
ing, the median acid exposure time (AET) was 
not different between the POEM (7%) and PD 
(3%) groups (p = 0.95). Furthermore, based on 
reflux symptoms questionnaires, there was no 
difference in the GERDQ score between the 
two at 1 year (p = 0.36) nor in the likelihood of 
proton pump inhibitor use (p = 0.98).37 In a 
comparative trial between POEM and LHM, 
Werner et  al. showed that at 2 year follow-up, 
reflux esophagitis was evident in 44% following 
POEM and 29% following LHM (odds ratio, 
2.00; 95% confidence interval, 1.03–3.85); 
however, the majority were grade A esophagitis 
with grade C/D esophagitis described in only 
5% following POEM and 6% following LHM. 
Similarly, abnormal AET measurements were 
found in 30% following POEM as well as the 
LHM group at 24 months; however, post hoc 
analysis found that a higher proportion of 
patients were receiving low dose acid reducing 
medications following POEM than LHM 
(52.8% versus 27.2% at 2 years respectively).38 
Recently, a study by the same group as the 
aforementioned RCT comparing POEM with 

PD has outlined how, following achalasia ther-
apy, in many cases reflux symptoms do not 
accurately reflect the presence of esophagitis or 
pathological esophageal acid exposure.45 Out of 
40 patients with treated achalasia, ambulatory 
pH-impedance monitoring found no difference 
in the degree of AET between patients with or 
without symptoms of reflux post therapy. On 
the other hand, patients with increased reflux-
like symptoms (RS+) were much more likely to 
be sensitive to administered acid perfusion than 
those without symptoms (RS–); symptom inten-
sity RS+:7(4.8–9) versus RS–:0.5(0–4.5) visual 
analogue scale, p < .001. It was therefore pro-
posed that following achalasia therapy, reflux-
like symptoms are rarely the consequence of 
acid reflux; rather, symptoms could be related 
to heightened esophageal sensitivity to acid or 
acid fermentation (Figure 3).45 In conclusion, 
the authors suggest that current evidence dem-
onstrates a propensity to overemphasize the risk 
of post-operative GERD following achalasia 
therapy. Esophagitis of various degrees is com-
monly encountered in patients with treated 
achalasia;46 however, pH-impedance monitor-
ing can reveal that pathological esophageal acid 
exposure can be due to mechanisms other than 
prototypical reflux episodes. These include acid 
fermentation and stasis of ingested acidic food 
due to poor clearance.45 In other words, reflux 
symptoms following any of the achalasia thera-
pies does not always equate to reflux disease; 
rather, objective testing is required to define the 
mechanism. As such, in future clinical trials, 
clarity with regard to what is 

Figure 3. Results from the paper by Ponds et al. showing the maximum symptom intensity score expressed 
by visual analogue scale (VAS) in treated achalasia patients with (RS+) and without reflux symptoms (RS–). 
Symptom intensity in RS– patients was comparable to that of healthy subjects (HS)45 (Figure 3 of Ponds et al.45 
– requested permission).
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defined as conclusive “reflux disease” should be 
pre-determined in conjunction with the Lyon 
consensus.43 Although longevity studies beyond 
2 years regarding post-POEM reflux sequelae 
are lacking, it appears that even where reflux 
disease is confirmed, in the majority acid reduc-
ing therapy tends to adequately control symp-
toms.44 Nevertheless, active monitoring should 
still be advised and possible long-term conse-
quences of any reflux disorder, such as Barrett’s 
esophagus, should be identified.

Treatment choice and predictors of outcome
Both comparative and randomized studies thus 
far imply that there is no preference in treatment 
modality between graded PD, LHM and POEM; 
the decision for therapy should be based on local/
operator expertise and patient choice. On the 
other hand, the achalasia subtype, defined accord-
ing to the Chicago classification can provide 
insight into the prognosis following therapy.47,48 
Subsequently, post-hoc analysis of the European 
achalasia trial confirmed that achalasia subtype 
can impact on treatment effectiveness; PD effi-
cacy was as high as 100% in Type II achalasia, 
while its success rates in Type III achalasia 
dropped dramatically to 40% compared with 
86% in those who received LHM. Nonetheless, 
this difference was not statistically significant 
owing to the small numbers of Type III achalasia 
patients: 10 PD and eight LHM (p = 0.12).49 On 
the other hand, POEM appears to be superior to 
LHM for treating Type III achalasia; in a com-
parative study of 75 patients with Type III acha-
lasia, Kumbhari et al. showed a treatment success 
rate as high as 98% following POEM and 80% 
following LHM at a mean follow-up of 8.6 months 
and 21.5 months respectively (p < 0.01), along 
with lower complications rates and a reduced 
operative time for POEM.50 This advantage of 
POEM over LHM could reflect the proximal 
extension of the myotomy that can be achieved 
through the endoscopic approach; however, a 
randomized controlled trial confirming this ben-
efit in Type III achalasia therapy with POEM is 
lacking. A recent meta-analysis of 75 studies that 
investigated up to 34 patient-specific possible 
predictors of outcomes of achalasia therapy found 
that only age and manometric subtype were iden-
tified as the most relevant predictors of clinical 
response; older patients appeared to respond bet-
ter to PD compared with younger ones (<45 years) 

as it was considered to be “less invasive” than 
POEM or LHM whilst the latter were more effec-
tive in the younger patient cohorts or those with 
Type III achalasia.49 On the other hand, a dilated 
and sigmoid esophagus is associated with the least 
favorable treatment response.5

Caveats in achalasia diagnosis: pseudo-
achalasia, opiates-induced achalasia and 
EGJOO
A clinical picture that is similar to achalasia can 
be present in patients with local or distant cancer 
(pseudoachalasia) as a result of the direct infil-
tration of the myenteric plexus or by its immune-
mediated disruption induced by tumor-derived 
circulating autoantibodies.51 A clinical suspicion 
of pseudoachalasia should arise in patients who 
are more than 55 years of age with sudden onset 
of dysphagia and rapid weight loss. To that end, 
current guidelines recommend that an upper 
gastrointestinal endoscopy with biopsies is 
required in all those with a new suspicion of 
achalasia in order to exclude esophageal squa-
mous cell carcinoma (ESCC) and/or esophageal 
adenocarcinoma (EA) that could mimic acha-
lasia presentation.5 In this regard, it must be 
noted that achalasia itself, even when success-
fully treated, is a well-established risk factor for 
both ESCC and EA, with an estimated 50-fold 
increased risk of ESCC than in the general pop-
ulation, after at least 10 years from the initial 
treatment of the disease.52 Although there is no 
formal recommendation on routine endoscopic 
surveillance in current guidelines,5 3-yearly-
endoscopy is considered good practice in long-
standing achalasia.

Opioids can lead to esophageal motility abnor-
malities associated with increased contractile 
vigor, premature contraction and impaired EGJ 
relaxation, thus mimicking diffuse esophageal 
spasm and Type III achalasia.53,54 Such patients 
tend to endure a poorer response to conven-
tional achalasia therapies and these motor 
abnormalities might be reduced or reversed 
after opioid withdrawal, although cessation is 
often challenging due to intractable pain or 
dependence.53,55

EGJOO can be mistaken for achalasia unless 
normal esophageal body motility is confirmed.2,3 
In EGJOO, obstruction can be classified as 
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primary (mechanical; e.g. stricture, malignancy, 
post-surgical) or secondary (functional; e.g. 
opioid induced, idiopathic, artifact).56,57 In the 
former, treatment targets the source of the 
structural obstruction; dilating strictures, man-
aging eosinophilic esophagitis, surgically cor-
recting anatomical anomalies. On the other 
hand, functional EGJOO can be either spurious 
(e.g. artifact from catheter angulation or patient 
position) or due to a true idiopathic, non-relax-
ing sphincter, in which case achalasia-like thera-
pies can be employed.58 However, it is crucial, 
yet often challenging, to differentiate between 
the two before a decision is made to provide 
invasive therapy. In a recent study of 97 patients 
with functional EGJOO identified with standard 
HRM testing, eight responded to opioid reduc-
tion, 48 did not require therapy, while 29  
underwent treatment akin to that for achalasia 
(Botox, pneumatic dilation, POEM), of whom 
26 responded clinically (Eckardt score <3). 
This study found that the best test to discrimi-
nate between clinically relevant functional 
EGJOO and spurious or spontaneously resolv-
ing EGJOO was to include adjunctive testing 
(free-drinking or solid swallows) during HRM, 
with an 85% sensitivity and 84% specificity to 
defining clinically responsive EGJOO. On the 
other hand, barium swallow or standard small 
volume water swallows during HRM had nearly 
a 50% chance of missing the diagnosis (54% 
sensitivity for both).59

New tools in the investigation and follow-up of 
achalasia patients
Barium esophagography has traditionally been 
used in the preoperative staging of achalasia 
patients, as it can provide valuable information 
regarding esophageal morphology that can 
impact on therapy such as the presence of a sig-
moid or dilated esophagus commonly seen in 
end stage achalasia or an underlying lesion 
missed at endoscopy due to food stasis. More 
recently, barium studies have been used not 
only in establishing a diagnosis, but to aid in 
objectively assessing post-therapeutic outcome; 
the timed barium swallow (TBS) can objectively 
evaluate the severity of obstruction prior to and 
efficiency of esophageal emptying after treat-
ment.60 This technique involves taking multip-
le sequential films at fixed intervals after a  
single swallow of 150–200 ml of a low-density  

barium suspension. The barium column height  
and width at 1, 2 and 5 min have been used as a 
de-facto measure of the degree of LES obstruc-
tion, and the post-treatment barium emptying 
has been shown to be a good objective  
predictor of treatment response,61 whilst the 
lack of improvement has been associated with  
symptoms recurrence, even in asymptomatic 
patients.62

Although there is often good correlation between 
emptying on TBS and symptom response, it has 
been observed that measurement of the height of 
the barium column at 5 min might not accurately 
reflect improvement in esophageal emptying nor 
correlate with symptomatic response with a dis-
cordance of up to 31–50%.63,64 A recent study by 
our group found that, regardless of treatment 
modality, a change in barium surface area com-
pared with prior to therapy better correlates with 
treatment response than the conventional post-
therapy barium column height at 5 min; out of 24 
patients who had achalasia therapy, the percent 
change in surface area between pre- and post-
therapy was best at discriminating between 
responders and non-responders (sensitivity 100%, 
specificity 80%) compared with the stand alone 
standard 5 min post-barium column (sensitivity 
75%, specificity 45%)65 (Figure 4).

TBS has multiple attractive advantages, being 
simple to perform, reproducible, economic, is 
not invasive and does not requiring special radi-
ological expertise. Furthermore, TBS is nor-
mally preferred by patients as an objective 
measure following therapy compared with the 
nasal catheter of HRM.5,67

Another addition to the diagnostic tools in strati-
fying achalasia patients has been the commerciali-
zation of the EndoFLIP device (Crospon Medical 
Devices, Galway, Ireland). By computing the 
luminal cross-sectional area and evaluating its 
relationship to the change in pressure within an 
inflatable bag surrounding a catheter with imped-
ance sensors, the EndoFLIP device allows the 
quantification of EGJ distensibility and can be 
used to identify achalasia subtypes with a high 
degree of sensitivity and specificity, especially with 
the recent integration of manometry sensors.66,68 
Further, EndoFLIP can be used intraoperatively 
to adjust the adequacy of the LES disruption dur-
ing surgical myotomy or POEM.69 Also it can be 
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used to define functionally relevant EGJOO that 
could benefit from achalasia therapy.70

As described under EGJOO above, the introduc-
tion of adjunctive testing has improved the diag-
nostic accuracy of identifying clinically relevant 
motility disorders. In achalasia, the majority are 
easily defined according to standard, small vol-
ume water swallows. However, occasionally, the 
non-relaxing sphincter requires more than just a 
small volume of water to identify a measurable 
obstruction, particularly when the esophagus is 
dilated or the LES is not tight. On the other hand, 
filling the esophagus with either fluid or food are 
simple, reproducible adjunctive tests that can 
facilitate the detection of the obstruction and can 
add important information to motility assess-
ment.71,72 The rapid drink challenge (RDC) 
entails drinking up to 200 ml of water freely, com-
monly through a straw. Results are highly repro-
ducible and normal values have been established 
that can define functional obstruction and acha-
lasia.71 Furthermore, the presence of an obstruc-
tive pressure pattern during the RDC was 
significantly related to persistence of clinical 
symptoms (Eckardt score >3) in treated achalasia 
patients, thus suggesting RDC as a new tool in 

objectively assessing achalasia treatment out-
comes.73 In a recent study, inclusion of RDC in 
patients with dysphagia and suspected achalasia, 
but who exhibited absent motility and a normal 
integrated relaxation pressure on single water 
swallows, identified the diagnosis in 79%, all of 
whom responded on subsequent treatment to the 
same degree as those with standard achalasia.74 
The same applies to solid swallows, where the 
obstruction and pan-esophageal pressurization 
can be exhibited by filling of the esophagus with 
food. Crucially, this technique can also enhance 
the likelihood of inducing clinically relevant 
symptoms.75

Limitations of current trials and future 
directions: toward individualized therapy
Exciting recent developments have markedly 
improved the diagnosis and therapy of achalasia. 
Nonetheless, many questions remain unan-
swered and current trials are often heterogene-
ous in terms of patient selection (achalasia 
subtypes, age, preoperative esophageal anatomy, 
exposure to previous therapy) and treatment 
protocols. Furthermore, most published trials 
define treatment outcomes based on the 

Figure 4. Results from the paper by Sanagapalli et al.65 showing that the height of the residual barium column 
after pneumatic dilatation can worsen due to change in the morphology of the esophagus following achalasia 
therapy (A), whilst the measurement of the surface area more accurately reflects the reduction of the barium 
retention following therapy (B) (Figure 2 of Ponds et al.66 – requested permission).
Avg, average; Dev, deviation; Perim, perimeter; S.A., surface area.
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subjective symptoms of patients, defined through 
the Eckardt score, which until now has not been 
validated for this purpose. Also, in most trials, 
an Eckardt score of >3 or a reduction of symp-
toms of <50% is considered to be equivalent to 
treatment failure; however, there is no clear 
explanation of how to interpret symptom persis-
tence or recurrence at a later stage, which may 
reflect different underlying pathophysiological 
mechanisms (ineffective treatment versus other 
mechanisms). And, since every item that makes 
up the Eckardt score “weighs” the same in the 
final symptomatic score, this method does not 
allow to distinguish between specific symptoms. 
For example, residual dysphagia or chest pain 
might be associated with aperistalsis or be due to 
reflux from the stomach rather than from incom-
plete EGJ disruption, and weight does not 
change as dynamically from one clinic visit to 
the next, as might the other subjective symp-
toms. Therefore, it is clear that the evaluation of 
treatment efficacy based solely on subjective 
symptoms which can be perceived differently 
from one patient to the other can be mislead-
ing.76 Although objective measurements should 
be included, the most appropriate test has yet to 
be agreed upon nor have any entered into rou-
tine clinical practice in the evaluation of therapy 
and clinical outcome.

Importantly, although there are several options, 
not all treatments or expertise are widely availa-
ble so the careful weighing of the risk to benefit 
ratio for the individual patients is not always pos-
sible and is based on availability rather than need. 
Still, many of these decisions are not based on 
evidence but on patient/operator “preference”.

Conclusion
In summary, statements regarding efficacy of 
achalasia therapy must take into account impor-
tant caveats in the evidence. (i) To achieve the 
reported equivalence in success rates between 
the three treatment options, PD should be 
undertaken in a graded manner as routine, to 
30 mm then 35 mm diameters several weeks 
apart. Furthermore, PD to 40 mm within the 
first sequence and the option of repeat dilatation 
in subsequent years should then be permitted 
based upon symptoms. If the measure of symp-
tom response is made following only 30 mm and/
or if future dilatation requirement is considered 
to be a failure of therapy, PD will always be 

inferior to the other forms of therapy, as was 
seen in the recent RCT comparing PD with 
POEM.37 (ii) Acid reducing therapy should be 
permitted following any achalasia therapy to 
treat reflux-like symptoms, should they arise; 
however, symptoms of reflux might not be due 
to true gastro-esophageal reflux, and should not 
be considered a failure of therapy.45 Furthermore, 
reflux symptoms should be differentiated from 
others that might be due to persistent obstruc-
tion, but present in a very similar manner. This 
can be achieved only by measuring objectively 
with TBS, EndoFlip or repeat HRM. There 
should also be a low threshold for repeating 
endoscopy whilst on therapy in order to confirm 
adequate mucosal healing where esophagitis has 
been observed.76 (iii) In Type III achalasia, there 
appears to be a preference for POEM, closely 
followed by LHM, with the least (but not absent) 
response being to PD;77 however, opiate use 
should always be ascertained as opiates can 
mimic Type III achalasia and dose reduction or 
cessation might be a safer option.53 As there is 
no clear evidence for one treatment option over 
another, it is advisable when defining the thera-
peutic strategy to take into account individual 
factors such as age and manometric subtype, 
patient preference, local expertise and local 
experience, so that every decision is made with-
out bias and with full disclosure to the patient 
regarding the risks, benefits and merits of each 
procedure, with enough time provided for the 
patient to reach an informed decision5 (see 
Figure 5).

Achalasia is a life-long disorder that can severely 
impact on patients’ health and quality of life. 
Outstanding improvements in diagnostic and 
therapeutic approaches have been made in the 
last decade, and both comparative and rand-
omized trials have reported excellent outcomes 
following all three of the most common treatment 
modalities: graded dilatation, and surgical and 
endoscopic myotomy. There remain questions 
regarding subsequent reflux risk and its long-term 
impact but it is becoming apparent that this risk 
might be similar across the board and that there 
might even be an element of hypersensitivity to 
symptoms of reflux following achalasia therapy. 
Trials are still lacking, however, with regard to 
treatment decision making according to achalasia 
morphology, but the rapid progress made in tech-
nology and interpretation appears to lead the way 
towards individualization of achalasia therapy.
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