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Introduction

Achalasia (AC) is a rare esophageal motility disorder 
characterized by aperistalsis of the esophageal body and 

impaired lower esophageal sphincter (LES) relaxation. 
Clinical manifestations include dysphagia, regurgitation, 
chest pain, weight loss, etc. Current treatment modalities 
of achalasia include pharmacologic agents, endoscopic 
methods (such as intrasphincteric injection of botulinum 
toxin, pneumatic dilatation, and endoscopic retrievable 
stent placement), and surgery.1) Pharmacological man-
agement such as calcium antagonists or nitrates has little 
effect.2) Though endoscopic methods can relieve the 
symptoms and improve the life quality of AC patients,  
the long-term efficacy is disappointing.3) Laparoscopic 
Heller Myotomy (LHM) is a standard surgical method for 
treating achalasia, and has demonstrated good long-term 
efficacy and life quality improvement.4,5) However, this 
procedure is more invasive with longer hospital stay and 
greater cost compared with endoscopic methods.6,7) 

Peroral endoscopic myotomy (POEM) is a novel treat-
ment for achalasia, and has shown exciting results in limited 
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studies.8,9) However, little is known about the quality of life 
(QOL) outcomes after POEM. We aim to report the efficacy 
of POEM, investigate the QOL before and after POEM.

Materials and Methods

Study population
During May 2013 to December 2013, a total of 35 con-

secutive AC patients were included, and they all underwent 
a POEM procedure. Achalasia was diagnosed by estab-
lished methods, on the basis of symptoms, esophageal 
manometry, esophagogastroduodenoscopy (EGD), and 
barium esophagram. AC patients who were evaluated not 
tolerable to anesthesia and those with severe cardiopulmo-
nary disease or blood coagulation disorders (international 
normalized ratio >2.0, platelet count <100000/mm3) were 
excluded from the candidates of POEM. The study was 
approved by the Ethics Committee of Second Xiangya 
Hospital, Central South University. Informed consent was 
obtained from all patients before the procedure was per-
formed. All patients were informed of possible complica-
tions and other possible treatment options.

POEM procedures
Prophylactic intravenous antibiotics and proton pump 

inhibitors (PPI) were introduced before the procedure. 
POEM was performed under general anesthesia via tra-
cheal intubation by managing a standard single-channel 
endoscopy (GIF-Q260Z; Olympus, Tokyo, Japan) with a 
transparent cap (D-201-11802, Olympus) to the front. 
Carbon dioxide insufflator (UCR, Olympus) was used. 
Other accessories and equipment such as an argon plasma 
coagulation unit (APC300; ERBE), an injection needle 
(NM-4L-1; Olympus), a high-frequency generator (ICC 
200; ERBE, Tübingen, Germany), a hybrid knife (ERBE, 
Tübingen, Germany), a dual knife (KD-650L; Olympus) 
and hemostatic clips (HX-600-135; Olympus) were also 
included. The POEM procedure was performed as fol-
lows: (1) A submucosal injection (a mix solution of 100 ml 
saline + 2 ml indigo carmine + 1 ml epinephrine) was made 
into the right posterior esophageal wall at about 10 cm 
above esophagogastric junction (EGJ). (2) A 2–3 cm lon-
gitudinal mucosal incision was made to create tunnel 
entry, and a bilaterally transverse dissection along sub-
mucosal layer was made to reduce the tension between 
mucosal entry and endoscope. (3) A submucosal tunnel 
was created, passing over the EGJ, and about 3 cm into 
the proximal stomach. The width of the submucosal tun-
nel was ≥3 cm. (4) Myotomy was started from 2–3 cm 

below tunnel entry, full-thickness myotomy at 6 cm 
around EGJ. (5) After careful hemostasis, several metal 
clips were applied to close mucosal entry. 

 Postoperative management
Patients were kept nil per os (NPO) for the first 24 h, 

a liquid diet for 3 days, and returned gradually to a soft 
diet within 2 weeks. Intravenous PPI and antibiotics 
were used for 3 days. At Day 2 post-operation, thora-
coabdominal X-ray, or sometimes a chest CT were  
performed to check for the occurrence of emphysema, 
pneumothorax, pneumoperitoneum, and pleural effu-
sion, etc.

Acquisition of data
Before POEM, a clinical evaluation was conducted 

and QOL was measured by Short Form-36 Health Survey 
(SF-36). 1 month and 6 months after therapy, clinical 
evaluation and QOL evaluation were performed again by 
outpatient service or telephone follow-up. And esopha-
geal manometry and esophageal barium were also carried 
out before and after therapy.

The QOL was measured by the generic health related 
quality of life scale (SF-36) in its Chinese version. The 
SF-36 comprises 36 items divided into eight dimensions: 
Physical Functioning (PF), Role Physical (RP), Bodily 
Pain (BP), General Health (GH), Vitality (VT), Social 

Table 1 � Describes the characteristics of our 35 
patients who underwent POEM

Sex
  Male 11
  Female 24
Age (years)   40.2 (15–63)
Process of disease (months) 101.6 (2–360)
Sigmoid-type esophagus 2
Previous therapy
  Calcium antagonists or nitrates 2
  Balloon dilatation 2
Eckardt score class
  Grade 0 0
  Grade I 1
  Grade II 13
  Grade III 21
Esophageal dilatation degree class
  Grade I 9
  Grade II 21
  Grade III 5
Resting LES Manometry (mmHg) 29.5 ± 12.6

POEM: peroral endoscopic myotomy; LES: lower 
esophageal sphincter
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Functioning (SF), Role Emotional (RE), and Mental 
Health (MH). Higher score of the health aspect imply 
higher QOL.

Eckardt criteria10) was used to evaluate the symptoms 
severity and patients were classified to four grades: grade 
0, I, II, and III. Esophageal dilation was evaluated as 
Henderson11) reported, with grading I, II, and III.

Statistical analysis
Statistical analysis was performed with SPSS 21.0 

software (Chicago, USA). Continuous variables were 
expressed as mean ± standard deviation, and limit or as 

media; and compared by paired-samples t test, or 
non-parametric tests. Significant differences were con-
sidered for P <0.05.

Results

Table 1 describes characteristics of the thirty-five 
patients with achalasia. All the thirty-five patients under-
went POEM successfully, with a surgery success rate of 
100%. The operation duration was from 38 min to 120 min 
with an average of 56.0 min. The mean follow-up time 
post-operation was 11.4 (6–15) months. Mean preoperative 

Table 2  Eckardt scores of each patient before and after POEM

Sequence number Preoperatively 1 month postoperatively 6 months postoperatively

  1 10 1 1
  2 6 0 1
  3 5 0 0
  4 7 0 0
  5 10 2 1
  6 4 0 0
  7 7 0 0
  8 7 0 1
  9 5 0 0
10 8 1 1
11 9 0 0
12 5 0 0
13 5 0 0
14 9 1 1
15 7 0 0
16 9 0 0
17 4 1 0
18 8 0 0
19 8 1 1
20 9 1 1
21 3 0 0
22 7 1 1
23 5 0 0
24 6 0 1
25 4 0 0
26 8 4 2
27 6 0 0
28 6 0 0
29 7 0 1
30 8 0 0
31 9 2 1
32 8 0 0
33 7 0 0
34 7 1 1
35 6 2 1
Mean ± SD 6.83 ± 1.81 0.51 ± 0.89* 0.46 ± 0.56*#

*P <0.05 Eckardt scores of the preoperative vs those of the postoperative. #P <0.05 Eckardt scores of 
1 month postoperatively vs those of 6 months postoperatively. POEM: peroral endoscopic myotomy; 
SD: standard deviation
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Eckardt score was (6.83 ± 1.81) and decreased to (0.51 ± 
0.89) and (0.46 ± 0.56) at 1 month and 6 months postop-
eratively (Table 2 is a performance of each patient’s 
Eckardt scores before and after POEM), diameter of 
esophagus reduced from (47.97 ± 16.56) mm to (32.00 ± 
8.08) and (28.50 ± 3.32) respectively, and preoperative 
resting LES also declined from (29.5 ± 12.6) mmHg to 
(11.5 ± 13.2) mmHg at 1 month and (10.3 ± 11.7) mmHg 
at 6 months postoperatively. There were significant dif-
ferences in the above four parameter pre- and postopera-
tively (P <0.05). And there was no recurrence during the 
follow-up period (recurrence was defined as an Eckardt 
score ≥4 over 6 months post-operation). 

Of all the thirty-five cases, five cases (14.3%) had 
complications. Three cases encountered neck/chest sub-
cutaneous emphysema, and all of them were absorbed 
spontaneously within 3–5 days without any special inter-
vention. One patient suffered from intractable hiccup 
and chest pain, which was relieved by analgesic therapy. 
Another patient suffered from heartburn and reflux  
2 months after POEM, and EGD revealed reflux esopha-
gitis. His symptom relieved after administration of PPI 
and mucosal protective agents. 

Table 3 shows QOL scores of preoperative, 1 month and 
6 months postoperatively, and paired comparison results 
among them. After POEM, the QOL scores were improved 
obviously (P <0.05); compared with QOL scores at 1 month 
postoperatively, dimensions of bodily pain, general health, 
and social functioning at 6 months postoperatively were 
further improved. Figure 1 is a bar graph for Table 3.

Discussion

AC is a chronic and progressive disease, affected 
patients often suffer from recurrent dysphagia and vom-
iting, which severely impair consumption of adequate 
amount of food and lower health status.12) Moreover, the 
disease may increase economic and healthcare burdens, 
and decrease work productivity, which greatly impair 
patients’ QOL.13) Some studies13,14) have demonstrated 
that QOL scores for AC patients were lower than that of 
general population. Among treatment methods for AC, 
POEM is a novel therapy, some studies have shown 
exciting short-term clinical efficacy.15,16) In the present 
study, we found that after POEM, the diameter of 
patients’ esophagus reduced, the Eckardt score decreased, 
and EGD showed no retention in the esophageal lumen 

Table 3  AC patients’ QOL scores before and after POEM

Dimensions Preoperative 1 month postoperatively 6 months postoperatively

PF 93.29 ± 9.54 98.14 ± 5.16*  99.16 ± 2.45*

RP   72.86 ± 40.39   87.14 ± 32.86*  92.50 ± 23.6*

BP   69.45 ± 25.21   86.74 ± 18.04*   96.00 ± 8.66*#

GH   50.29 ± 19.56   73.83 ± 15.73*     86.97 ± 13.89*#

VT   71.14 ± 16.14 83.57 ± 8.88*  83.00 ± 3.56*

SF   81.90 ± 23.97   93.33 ± 14.05*   98.15 ± 6.08*#

RE   67.62 ± 40.00   93.33 ± 23.98*    96.76 ± 16.86*

MH   74.86 ± 15.02 83.20 ± 8.50*  82.67 ± 4.15*

*P <0.05 QOL scores of the preoperative vs those of the postoperative. #P <0.05 QOL 
scores of 1 month postoperatively vs those of 6 months postoperatively. AC: achalasia; 
QOL: quality of life; POEM: peroral endoscopic myotomy; PF: physical functioning; RP: 
role physical; BP: bodily pain; GH: general health; VT: vitality; SF: social functioning; RE: 
role emotional; MH: mental health

Fig. 1  �The scores are performed as mean scores given in 
Table 3. *P <0.05 QOL scores of the preoperative vs 
those of the postoperative. #P <0.05 QOL scores of  
1 month postoperatively vs those of 6 months postoper-
atively. QOL: quality of life
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and a unobstructed cardiac orifice. All these findings 
demonstrated that POEM could relieve obstruction of 
the LES. All the symptoms of the thirty-five cases 
relieved after POEM and no recurrence was observed 
during periodical follow- up. Only five cases had com-
plications, and all the complications were treated by con-
servative methods successfully. So our results had also 
tested the safety and efficacy of POEM.

Meanwhile, we found POEM can obviously promote 
the AC patients’ QOL at preoperative level. The investiga-
tion represented that every concept of postoperative QOL 
scores was significantly higher than preoperative at 1 month 
and 6 months postoperatively which showed that POEM 
can improve the patients’ QOL in every dimensions, and the 
improvement persists with follow-up time extending. These 
is a little different from results of a recent published paper,17) 
which reported POEM can only promote QOL of several 
concepts: emotinonal well-being at postoperative at 3 
weeks; emotional well-being, social functioning and gen-
eral health at postoperative 6 months; and role limitation 
and social functioning at postoperative 1 year. We both per-
formed the evaluation at early postoperative time, but our 
results showed POEM can improve patients’ QOL scores in 
all dimensions but not just in one or two.

Moreover, we compared QOL scores of 1month to 6 
months postoperatively, and found that health aspect 
scores of bodily pain, general health and social function-
ing were significantly higher at 6 postoperative months. 
This indicated that the improvement effect became more 
prominent at 6 months after POEM. POEM could relieve 
obstruction of LES, and the operation wound is healing 
with time. These two elements both reduce pain and 
improved QOL of bodily pain. Increase of nutrition 
intake after POEM can promote patients’ general health 
and self-confidence, and the patients will make good 
performance in their personal relationship and improve 
the social functioning.

Most of the researchers focus on the promising clinical 
efficacy on relieving symptoms, however, both good clin-
ical efficacy and improvement of QOL of patients after 
therapy are very important criteria to evaluate the medical 
treatment.18) Our investigation has testified that POEM is 
a suitable method for AC patients which could relieve the 
symptoms and wholely promote the postoperatively 
physical and psychological QOL level of the patients.

One limitation of our study is the small sample size, 
with only thirty-five cases included. The other is the rela-
tively short-term follow-up time with a mean of just 11.4 
months. Thus, a large-scale, randomized study between 

LHM and POEM, and long-term follow-up would be 
required to more accurately evaluate the long-term efficacy 
and improvement of QOL. In summary, our study showed 
that POEM is safe and effective for treating achalasia in the 
short-term as it can relieve the symptoms as well as improve 
the QOL. The improvement of QOL appears early after 
POEM, and its effect persists or becomes more prominent 
after 6 months without long term complication.
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