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Distal esophageal spasm with multiple esophageal diverticula
successfully treated by peroral endoscopic myotomy
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Abstract Distal esophageal spasm (DES) is a primary

esophageal motility disorder. We encountered a rare case

of DES accompanied by multiple esophageal diverticula. A

72-year-old woman complained of prolonged dysphagia

and chest pain. A barium esophagogram showed multiple

esophageal diverticula and significant contraction of the

lower esophagus just above the cardia. Esophagogastro-

duodenoscopy revealed a corkscrew-like appearance, with

spiral contractions and diverticula. High-resolution

manometry revealed that the integrated relaxation pressure

was normal; premature contractions were observed in

C20% of the swallowing wave; the distal contractile inte-

gral was normal. She was diagnosed with DES according to

the Chicago classification v 3.0. As smooth muscle relax-

ants were not effective, we decided to perform peroral

endoscopic myotomy (POEM) to eliminate persistent eso-

phageal contraction. After POEM treatment, her symptoms

were markedly improved, and the Eckardt score signifi-

cantly decreased from 11 points to 1. An esophagogram

after POEM showed that barium flowed promptly into the

stomach. The multiple esophageal diverticula were con-

sidered to be the result of false pulsion diverticulosis

caused by excessive internal esophageal pressure, and this

represented the most severe form of DES. POEM could be

a new curative strategy for the most severe DES cases with

multiple diverticula.
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Introduction

Distal esophageal spasm (DES) is a primary esophageal

motility disorder, and causes dysphagia and chest pain.

Although DES usually presents with a normal peristaltic

wave, sustained hypercontraction of the distal esophagus is

observed at times. The Chicago classification defines DES

as the presence of premature esophageal contractions with

normal relaxation of the lower esophageal sphincter, based

on high-resolution manometry (HRM). Although esopha-

geal diverticulosis can occur in association with various

esophageal motility disorders, there are few reports of DES

in association with multiple esophageal diverticula. We

report a rare case of symptomatic DES with multiple eso-

phageal diverticula, for which peroral endoscopic myot-

omy (POEM) was effective.

Case report

A 72-year-old woman had a 5-year history of dysphagia

and chest pain, and she experienced episodes of immediate

regurgitation of swallowed food. Physical examination was

unremarkable. A barium esophagogram showed multiple

esophageal diverticula, significant contraction of the lower

esophagus just above the cardia, with dilatation of the oral
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esophagus, and pooling of barium at the lower esophagus

(Fig. 1a). Esophagogastroduodenoscopy (EGD) revealed

multiple esophageal diverticula (Fig. 2a) and a corkscrew-

like appearance with spiral contractions from the mid- to

lower esophagus (Fig. 2b). HRM was performed to classify

the esophageal motility disorder, using the Starlet solid-

state system (Star Medical, Inc., Tokyo, Japan), which has

36 circumferential sensors spaced at 1-cm intervals. HRM

revealed that the integrated relaxation pressure (IRP) was

normal; premature contractions, defined as distal latency

(DL)\4.5 s from upper esophageal sphincter relaxation to

the contractile deceleration point (CDP), were observed in

C20% of the swallowing wave; the distal contractile inte-

gral (DCI) was within normal limits (1773 mmHg/s/cm)

(Fig. 3a).

The patient was diagnosed with DES according to the

Chicago classification v 3.0. She was treated with nitro-

glycerine aerosol, but her dysphagia worsened and it

became difficult for her to eat. We then prescribed

nifedipine (20 mg/day), isosorbide dinitrate (20 mg/day),

and shakuyaku-kanzo-to (traditional Chinese medicine,

7.5 mg/day); her symptoms improved at first, and she was

able to eat. However, she again developed dysphagia. We

therefore decided to perform POEM, a new minimally

invasive endoscopic treatment intended to provide a per-

manent cure for achalasia and other spastic esophageal

motility disorders.

POEM was performed in the operating room under

general anesthesia. EGD was performed using a standard

scope with CO2 insufflation. After local injection of normal

saline under the esophageal mucosa (Fig. 4a), the surface

of the lifted esophageal mucosa was incised (Fig. 4b), and

an EGD scope with a plastic cap was inserted under the

mucosa. A tunnel was created using endoscopic submu-

cosal dissection with the 3-mm-long type of FlushKnife BT

(DK2618JB, Fujifilm, Japan) proximal to the upper border

of endoscopically confirmed abnormal esophageal con-

traction, and was extended 3 cm onto the gastric cardia

across the esophagogastric junction (Fig. 4c). A divertic-

ulum without a muscular layer was partially confirmed

during the creation of the submucosal tunnel (Fig. 4d).

Proximal-to-distal myotomy was subsequently performed

from the upper esophagus at 22 cm from the incisors to the

gastric cardia at 43 cm from the incisors, with preservation

of the longitudinal muscles (Fig. 4e). Finally, the mucosal

incision was closed by clipping (Fig. 4f). There were no

complications during the intraoperative and postoperative

periods, and she was discharged on the 4th postoperative

day.

An esophagogram after POEM showed that barium

flowed promptly into the stomach (Fig. 1b). Her symptoms

were markedly improved, and the Eckardt symptom score,

which assesses weight loss, dysphagia, chest pain, and

regurgitation, improved from 11 points to 1. HRM per-

formed after POEM showed that esophageal peristalsis had

disappeared due to incision of the muscular layer (Fig. 3b).

She has had no dysphagia or vomiting since then.

Discussion

Although some esophageal diverticula are associated with

esophageal motility disorders, DES in association with

multiple diverticula is rare, and is suspected to be caused

Fig. 1 Esophagograms before

and after peroral endoscopic

myotomy (POEM). a Multiple

esophageal diverticula caused

by distal esophageal spasm

(arrows) and significant

contraction of the lower

esophagus above the cardia

before POEM. b Smooth inflow

of barium into the stomach after

POEM
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by excessive esophageal pressure. For the definitive diag-

nosis of DES, the measurement of esophageal pressure is

essential, and the Chicago classification criteria define

esophageal motility disorders based on parameters mea-

sured by HRM. According to the Chicago classification v

3.0, DES is included in the major disorders of peristalsis

and can be diagnosed in cases with premature contraction

in C20% of the swallowing wave, in combination with a

normal median IRP [1]. Premature contraction is defined as

DL\4.5 s, and the DL is measured as the interval from the

onset of the upper esophageal sphincter relaxation to the

CDP, which is the distal esophageal point characterized by

an abrupt slowing of deglutitive contraction [2].

The cause of DES is unclear, and gastroesophageal

reflux disease (GERD) or stress is suspected to cause the

spasm. Proton pump inhibitors are effective for some DES

cases caused by GERD [3]. Nitric oxide, calcium channel

blockers, phosphodiesterase-5 inhibitors [4], and sha-

kuyaku-kanzo-to have smooth muscle relaxant effects.

Tricyclic antidepressants, selective serotonin reuptake

inhibitors, and serotonin–norepinephrine reuptake inhibi-

tors are used for the symptom of chest pain. Botulinum

Fig. 2 Endoscopic images of

an esophageal diverticulum and

corkscrew-like appearance from

the mid- to lower esophagus.

a Esophageal diverticulum

caused by distal esophageal

spasm. b Corkscrew-like

appearance with spiral

contractions

Fig. 3 High-resolution manometry before and after peroral endo-

scopic myotomy (POEM). a Integrated relaxation pressure (IRP) and

distal latency (DL) from upper esophageal sphincter relaxation to

contractile deceleration point (CDP) of distal esophageal spasm

before POEM. b Absent esophageal peristalsis after POEM
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toxin injection of the esophageal body is reported to be

useful for relieving symptoms associated with DES [5].

However, the effects of these treatments are palliative, and

curative treatment is required. Surgical myotomy for severe

esophageal contractions is commonly performed for DES.

As minimally invasive and curative treatment to eliminate

persistent esophageal contraction is preferred, POEM may

be considered as a promising alternative treatment. Inoue

et al. developed and established the novel technique of

POEM, and positive outcomes were reported in patients

with achalasia [6]. POEM has been accepted by endo-

scopists and surgeons since this report. In addition to

achalasia, the indication for POEM has been extended to

treat the other types of esophageal motility disorders [7].

We confirmed the loss of the muscle layer in the

diverticular portion of the lower esophagus during the

POEM procedure. The wall of the lower esophagus is

considered congenitally fragile, and a false pulsion diver-

ticulum can be formed by excessive internal esophageal

pressure. Extended elevation of esophageal pressure due to

the esophageal motility disorder leads to multiple diver-

ticula. DES accompanied by esophageal diverticula is

considered the most severe form. Only four case reports of

DES with esophageal diverticula were found in PubMed.

Matsumoto et al. reported a case with an epiphrenic

diverticulum associated with DES [8]. Melman et al.

reported that 2 of 11 patients with esophageal motor dis-

orders and epiphrenic diverticula had DES and were treated

with a laparoscopic esophageal diverticulectomy and an

anterior esophageal myotomy [9]. Vincentine et al. evalu-

ated nine patients with epiphrenic diverticula and found

that one DES case was among these [10]. Diverticulectomy

and long myotomy has been recommended for patients

with such cases to date, as a false pulsion diverticulum is

induced by high intraluminal esophageal pressure. This is

the first report of DES with esophageal diverticula suc-

cessfully treated with POEM.

POEMcould be a new curative strategy for themost severe

DES cases withmultiple diverticula, and long-term follow-up

to evaluate curative effect will be necessary in the future.
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Fig. 4 Procedure of peroral endoscopic myotomy. a Local injection

of normal saline under the esophageal mucosa. b Mucosal incision.

c Creation of a submucosal tunnel using endoscopic submucosal

dissection. d A diverticulum without a muscular layer (arrows).

e Proximal-to-distal myotomy, with preservation of longitudinal

muscle. f Closure of the mucosal incision by clipping
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