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ABSTRACT

Background : Achalasia is a disease characterized by 
dysphagia, regurgitation, chest pain, and weight loss. It is 
now classified into three subtypes according to the Chicago 
classification. Type III achalasia is characterized by lower 
esophageal sphincter obstruction with premature or spastic 
distal esophageal contractions. The aim of this study is to 
evaluate the efficiency of peroral endoscopic myotomy (POEM) 
in patients with type III achalasia as well as non achalasia 
esophageal motility disorders. 
Methods : This pilot prospective observational study was 
carried out on 12 patients aged from 18 to 75 years old, both 
sexes, with achalasia type III and non-achalasia esophageal 
motility disorders. Follow up after 3 months of Peroral 
Endoscopic Myotomy was evaluated by Eckardt score.  
Results : There is significant decrease in mean Eckardt score 
after Peroral Endoscopic Myotomy (9.83 vs 1.17, P < 0.001) 
as t-test showed (t-test 13.23 with 95% CI 7.23-10.11). Thus, 
the effect of POEM on reducing Eckardt score is statistically 
significant. During the operative procedure, the average 
length of myotomy measured 20.42 cm, with a mean 
operative duration of 55.33 minutes. Following a mean follow-
up period of 15.83 months, the mean Eckardt score decreased 
to 1.17. Bleeding occurred during the procedure in three 
cases (25%), while mucosal injury was observed in only one 
case. Additionally, one case experienced postoperative chest 
infection. 
Conclusions : Peroral Endoscopic Myotomy is safe and 
effective intervention in the management of achalasia type III 
as well as non-achalasia esophageal motility disorders.

Keywords : Achalasia, non-achalasia, esophageal motility, Pero-
ral Endoscopic Myotomy.

INTRODUCTION

Therapeutic gastrointestinal endoscopy is rapidly evolving 
nowadays and its role in the management of motility disorders 
of the digestive tract is progressing(1). Peroral endoscopic 
myotomy as a treatment modality for achalasia was first 
described in humans by Inoue(2) as a novel limited endoscopic 
technique that can be performed for the management of 
various esophageal motility disorders.  Diagnostic procedures 
for most esophageal motility disorders include barium 
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esophagram, esophagogastroduodenoscopy (EGD), manometry, and endoscopic ultrasound to rule out pseudo-achalasia 
based on clinical suspicion(3). Manometry remains the gold standard test to establish a diagnosis of primary esophageal 
motility disorders. The best defined primary esophageal motility disorder (EMD) is achalasia(4).  
The widespread adoption of high-resolution manometry has led to an algorithmic scheme for esophageal motility disorders’ 
classification summarized in the Chicago Classification CCv4.0(5). Achalasia is a disease characterized by dysphagia, 
regurgitation, chest pain, and weight loss. It is now classified into three subtypes according to the Chicago classification. Type 
III achalasia  is characterized by not only lower esophageal sphincter obstruction, but also spastic activity in the esophageal 
body(6).  
Idiopathic achalasia is a rare disease and affects individuals of both sexes and all ages. The annual incidence is estimated to 
be between 1.07 and 2.2 cases per 100 000 individuals, with prevalence rates estimated between 10 and 15.7 per 100 000 
individuals(7). 
Jackhammer esophagus, previously referred to as “nutcracker esophagus,” was previously defined by mean distal contraction 
amplitude of 180 mmHg. The problem with this definition was both lack of specificity and poor symptom correlation(8).  
Non-achalasia esophageal motility disorders are very rare and multicenter collaboration is required to develop an evidence-
based methodology for the application of peroral endoscopic myotomy to these motility disorders. The Eckardt symptom 
score is the grading system most frequently used for the evaluation of symptoms, stages, and efficacy of achalasia treatment. 
It attributes points (0 to 3 points) for four symptoms of the disease (dysphagia, regurgitation, chest pain and weight loss), 
ranging from 0 to 12. It is used to evaluate the efficiency of a treatment during the follow up(9). The aim of this work was to  
study the efficiency of peroral endoscopic myotomy in patients with type III achalasia as well as non-achalasia esophageal 
motility disorders.

Figure 1: Chicago Classification 4.0 Hierarchical Classification Scheme.

PATIENTS AND METHODS

This pilot prospective observational study was carried out on 12 patients aged from 18 to 75 years old, both sexes, with 
achalasia type III and other non-achalasia esophageal motility disorders. The study was done for 6 months after approval 
from the Ethical Committee of Ain Shams University, Cairo, Egypt. An informed written consent was obtained from the 
patients. Exclusion criteria were patients with achalasia type 1-2, unfitness for anaesthesia, marked coagulopathy and marked 
esophageal ulcerations.    
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Sampling Method: Purposive sampling.  
All patients were subjected to history taking, clinical examination [general and local examination (Eckardt score)], laboratory 
investigations [complete blood count (CBC), fasting blood sugar (FBS), serum creatinine, international normalised ratio 
(INR), alanine transaminase (ALT), aspartate aminotransferase (AST)], high resolution manometry and esophago-gastro-
duodenoscopy (EGD) to exclude pseudo-achalasia. Peroral endoscopic myotomy has been performed for all patients and 
follow up evaluation after 3 months of POEM was done using Eckardt score.  

Statistical analysis  
Statistical analysis was done by SPSS v26 (IBM Inc., Chicago, IL, USA). Quantitative variables were presented as mean and 
standard deviation (SD). Qualitative variables were presented as frequency and percentage (%). 

RESULTS

From a total of 12 patients, 8 patients were females (66.7%) with the mean age of the studied patients is 40.5 years. Most of 
the cases presented with achalasia type III (66.7%) with 1 case showing combined type III achalasia and hypertensive lower 
esophageal sphincter (8.3%). The most frequent comorbidities were hypertension and previous surgical intervention (8.3% 
and 16.7%) respectively, one case underwent Nissen fundoplication and 1 case had Heller myotomy previously. Two cases 
were presented with diffuse esophageal spasm (16.7%), and one had Jackhammer esophagus (8.3%) as shown in table 1.

Table 1: Demographic characteristics and comorbidities of the studied cases

N=12

Age (years) 40.5 (13-76)

Sex Female 8 (66.7%)

Male 4 (33.3%)

Cases Achalasia type III 8 (66.7%)

Diffuse esophageal spasm 2 (16.7%)

Achalasia type III with hypertensive lower esophageal sphincter 1 (8.3%)

Jackhammer esophagus 1 (8.3%)

Comorbidities HTN 1 (8.3%)

Surgical 
intervention

Nissen fundoplication 1 (8.3%)

Heller myotomy 1 (8.3%)

Data are presented as median (IQR) or frequency (%). HTN: hypertension.
Preoperative endoscopic assessment of the studied cases revealed that esophageal dilation was performed previously in 7 cases (58.3%) and 
incompetent cardia was present in 3 cases (25%). Other preprocedural laboratory investigations and high-resolution manometry findings are 
shown in table 2

Table 2: Findings of preoperative investigations among the studied cases

N=12

Laboratory 
investigations

Hb 12.5 (9.7-14.1)

TLC 6.67 (3.9-10.3)

PLT 253.92 (168-349)

ALT 20.67 (15-25)

AST 18.92 (12-27)

S. Creatinine 0.62 (0.4-1.0)

INR 1.05 (1.0-1.2)
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EGD results Esophageal dilation 7 (58.3%)

Incompetent cardia 3 (25%)

Antral gastritis 2 (16.7%)

Duodenitis 2 (16.7%)

Manometry 
results

UES IRP (mmHg) 30.8 (16.1-50.4)

UES relaxation time (s) 0.49 (0-0.8)

LES IRP (mmHg) 23.33 (10-40.5)

DL (s) 4.03 (0.2-7.2)

DCI (mmHg.s.cm) 1750.58 (195-7950)

Pan-esophageal pressurization 26.17 (0-71)

Unknown pressurization 67.5 (15-100)

Premature contractions 20.5 (0-46)

Failed contractions 58.08 (0-100)

Data are presented as mean (range) or frequency (%). Hb: hemoglobin, TLC: total leukocytic count, PLT:  Platelets, AST: aspartate aminotransferase, 
ALT: alanine transaminase, INR: international normalised ratio, OGD:  oesophago-gastro-duodenoscopy, UES: upper esophageal sphincter, 
IRP: integrated relaxation pressure, LES: lower esophageal sphincter, DCI: distal contractile integral, DL: distal latency.

As regard the procedural characteristics and outcomes, the mean length of myotomy during the operation was 20.42 cm and 
the mean duration of operation was 55.33 min. as shown in figure 2, there was significant decrease in mean Eckardt score 
during the follow-up (mean interval of 15.83 months) after POEM in comparison with the score before the procedure (1.17 vs 
9.83, P < 0.001) as t-test showed 13.23 with 95% CI 7.23-10.11. Thus, the effect of Peroral Endoscopic Myotomy on reducing 
Eckardt score is statistically significant. Only three cases (25%) suffered from bleeding during operation, and one case had 
mucosal injury. Also, one case had chest infection postoperatively as shown in table 3.

Table 3: Procedure characteristics and outcomes

Variables N=12

Myotomy length (cm) 20.42 (18-22)

Duration of operation (min) 55.33 (35-80)

Follow-up interval (months) 15.83 (7-36)

Eckardt score before POEM 9.83 (8-12)

Eckardt score after POEM 1.17 (0-2)

Complications
Bleeding during operation 3(25%)

Mucosal injury during operation 1(8.3%)

Post-operation chest infection 1(8.3%)

Data are presented as mean (range) or frequency (%).
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Figure 2: Mean Eckardt score before and after POEM

DISCUSSION

Advances in endoscopic submucosal dissection paved the way for a less invasive technique that help in treatment of esophageal 
motility disorders; including achalasia, and that what happened in 2007 when Pasricha illustrated Peroral Endoscopic Myotomy 
for the first time, based on submucosal tunnelling technique introduced by Sumiyama(10,11).  
In 2010, Peroral Endoscopic Myotomy started to be a standardized management procedure in most of esophageal motility 
disorders(2). It was used primarily in the management of achalasia; especially type I and II. Type III achalasia and other non-
achalasia esophageal motility disorders were not sufficiently investigated regarding efficacy of Peroral Endoscopic Myotomy 
in their management. Interestingly, long surgical myotomy guided by manometry from lower esophageal sphincter towards 
proximal esophagus gave better results than Heller myotomy in treating spastic achalasia and other esophageal motility 
disorders(12). Thus, Peroral Endoscopic Myotomy; being less invasive than long surgical myotomy, was supposed to have a 
great benefit for patients with achalasia type III and other non-achalasia esophageal motility disorders.  
In our study, Peroral Endoscopic Myotomy was performed on 12 patients with esophageal motility disorders, nine of them 
was presented with achalasia type III, one had achalasia type III with hypertensive LES, one had Jackhammer esophagus, and 
a couple of patients showed diffuse esophageal spasm. All of the patients were diagnosed with Chicago classification criteria 
and confirmed by manometric findings. The study population had mean Eckardt score of 9.83 indicating severe symptoms. 
Two cases underwent surgical interventions; one performed Nissen fundoplication and the other performed Heller myotomy 
to relief symptoms, but the complaint recurred in a severe form again. Seven cases showed previous esophageal dilation, 
that indicates chronic existence of severe pathology. The mean duration of the procedure was 55.33 minutes and the mean 
length of myotomy was 20.42 cm in our procedures.  The mean Eckardt score exhibited a notable decrease from 9.83 to 
1.17 (P < 0.001), denoting a highly significant procedural outcome over an average follow-up duration of 15.83 months. 
Adverse outcomes following the procedure were very rare, for instance, no post procedural leaks or symptom recurrence 
had occurred. Only one case encountered chest infection post-operatively. Thus, we can conclude that Peroral Endoscopic 
Myotomy is safe and effective procedure in the management of achalasia type III as well as non-achalasia esophageal motility 
disorders.  Limitations of this study included that the sample size was relatively small. Also, the study was in a single centre.  

CONCLUSIONS 

Peroral Endoscopic Myotomy is safe and effective in the management of achalasia type III as well as non-achalasia esophageal 
motility disorders. However, more research is needed to generalize the utilization of this procedure in more patients.  
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