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CASE REPORT
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Jackhammer Esophagus Treated by a Peroral Endoscopic Myotomy

Weon Jin Ko, Byoung Moo Lee, Won Young Park, Jin Nyoung Kim, Jun-Hyung Cho, Tae Hee Lee, Su Jin Hong1 and Joo Young Cho

Digestive Disease Center, Soonchunhyang University Hospital Seoul, Seoul, Digestive Disease Center, Soonchunhyang University Hospital
Bucheon, Bucheon®, Korea

A 49-year-old woman visited our hospital with dysphagia and chest pain. In another hospital, she was diagnosed as reflux
esophagitis. Although she had taken proton pump inhibitor and prokinetics drugs for a long time, she was not relieved of
any symptoms. On the basis of high resolution manometry and endoscopic ultrasonography findings, Jackhammer esophagus
was diagnosed. In this patient, peroral endoscopic myotomy (POEM) was performed for long myotomy of thickened circular
muscle. During the procedure, there were no significant complications and she was discharged uneventfully. Symptoms were
completely improved during three months after POEM. Here, we report on a case of Jackhammer esophagus treated by POEM.
(Korean J Gastroenterol 2014;64:370-374)
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INTRODUCTION

Esophageal hypertensive peristaltic disorder is a disease
cluster of esophageal motility with increased pressure of sin-
gle or multiple parts of the organ.1 It involves many well-
known esophageal disorders, like achalasia, diffuse esoph-
ageal spasm (DES), and nutcracker esophagus. It was ini-
tially hypothesized that nutcracker esophagus might repre-
sent a causal explanation for unexplained chest pain or
dysphagia. However, subsequent analyses concluded that,
most often, this was not the case.’ A major recent advance-
ment in clinical manometry has been the adoption of high
resolution manometry (HRM).3 The Chicago Classification of
esophageal motility was developed to facilitate the inter-
pretation of clinical HRM.* Jackhammer esophagus is a new
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concept of disorder which can only be diagnosed by HRM.
Jackhammer may be related to esophagogastric junction
outflow obstruction, which may be associated with hyper-
contractile swallows.® Meanwhile, the management of these
spastic esophageal disorders is challenging, as demon-
strated by the fact that pharmacologic and endoscopic ther-
apy fail in as many as 74% of patients.6 As with pneumatic di-
lation, even a lower response rate has been observed in pa-
tients with spastic achalasia.”® Peroral endoscopic myotomy
(POEM) has recently been performed for treatment of

11 .
911 Several studies have reported on the success-

achalasia.
ful treatment of patients with spastic esophageal disorder by
POEM.™™ The authors experienced a case of Jackhammer
esophagus that was treated with POEM and achieved a great

short-term outcome.
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CASE REPORT

A 49-year old woman visited Soonchunhyang University
Hospital Seoul for dysphagia and chest pain from which she
had suffered for 10 years. In another hospital, esophagogas-
troduodenoscopy (EGD) and cardiologic examination
showed unremarkable findings. On the diagnosis of non-ero-
sive reflux esophagitis, she had taken a proton pump inhibitor
and prokinetics drugs for a long time. However, she was not
relieved of any symptoms. Chest pain characterized by burn-
ing sensation occurred intermittently, followed by dysphagia.
The symptoms were prolonged for 1-4 days and relieved
spontaneously. She suffered from these symptoms for more
than three months per year and their frequency increased
gradually. An EGD was performed and only minimal reflux

Fig. 1. The initial esophagogastroduodenoscopy. Severe esophageal
contraction during the insertion is noted.
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esophagitis was noted. However, a powerful contraction of
the esophagus occurred abruptly, so that the scope could not
be advanced or retreated (Fig. 1).

In HRM, there was an abnormal increase of mid-to-lower
esophageal pressure. Upper esophageal sphincter and phar-
ynx showed that contraction was coordinated. The resting
pressure of the lower esophageal sphincter was normal with
incomplete relaxation. The integrated relaxation pressure
was 16.9 mmHg, whereas the normal range was less than 15
mmHg. And the esophageal body showed spastic contraction
with prolonged durations and high amplitude. The distal la-
tency was 6.0 sec, which fit within the normal range of more
than 4.5 sec of contractile propagation in the distal eso-
phagus. However, the mean distal contractile integral (DCI)
was 28,449 mmHg-s-cm, whereas the normal range was
500-5,000 (Fig. 2). From the definition of Jackhammer
esophagus, it was compatible with the criteria of the disease.
We performed EUS and thickened inner circular muscle layer
by 6 mm was noted on the same part of abnormally increased
pressure in HRM at mid-to-lower esophagus (Fig. 3).

After the diagnosis, she took 2 months of per oral calcium
channel blocker at the outpatient clinic. The patient experi-
enced only minimal symptom relief but severe malaise, so
that she stopped the medication by herself. For this patient,
POEM was performed for long myotomy of thickened circular
muscle. POEM was performed by an expert with experience
of more than 30 cases of successful POEM with achalasia.
The procedure was performed under general anesthesia and
insufflations with carbon dioxide. Intravenous antibiotic was
administered shortly before the procedure. The endoscopic
procedure was performed. A mixture of sodium hyaluronate
and indigo carmine was injected into the submucosa at the
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Fig. 2. The initial high resolution mano-
metry. Abnormal pressure increase is
noted below the mid-esophagus in
several swallows. Mean distal con-
tractile integral: 28,449 mmHg- s-cm,
normal range: 500-5,000 mmHg-s-cm.
Distal esophageal contraction pre-
ssure: 406 mmHg, normal range: 43-
152 mmHg.
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mid-esophagus (28 cm from the upper incisor). An approx-
imately 2 cm longitudinal mucosal incision was made on the
mucosal surface with a Dual knife (KD-650L; Olympus,
Tokyo, Japan) using endo cut Q mode on effect 3 (VIO 300D;
ERBE Elektromedizin GmbH, Tibingen, Germany) for crea-
tion of a mucosal entry to the submucosal space. Then, the
Dual knife (spray coagulation mode at 40 W on effect 2, VIO
300D) was used to create a submucosal tunnel downwards,
passing the esophagogastric junction and approximately 3
cm into the proximal stomach. Subsequently, myotomy of the
circular muscle bundle using the hook knife (spray coagulation
mode at 40 W on effect 2, VIO 300D) was performed from 2
cm distal site of the mucosal entry to the esophago-gastric
junction. The total length of the myotomy was 15 cm (Fig. 4).

The procedure was ended with a conventional closure
technique using endo-clipping. Successful closure of the mu-

Fig. 3. The initial endoscopic ultrasonography. Esophageal inner cir-
cular muscle is thickened by 6 mm at mid to lower esophagus level.

cosal entry was confirmed by the endoscopic appearance.
The total procedure time was 90 minutes, and there was no
evidence of acute complications such as esophageal perfo-
ration or excessive bleeding. The patient recovered without
any major complications and was discharged without any
medications for symptom relief like calcium channel blockers.
Three months after the procedure, a follow-up endoscopy
and HRM was performed. An EGD showed a normal-looking
esophagus, and the scope could easily be inserted and re-
treated without any abnormal resistance by the contraction
of the esophagus. In HRM, the mean DCI was 1,658
mmHg-s-cm, and it was within the normal range (500-5,000
mmHg-s-cm) (Fig. 5). She no longer experienced any symp-
toms like dysphagia and chest pain after the POEM.

Fig. 4. Peroral endoscopic myotomy of 15-cm length is performed on
the part with thickened esophageal circular muscle indicated by
endoscopic ultrasonography and increased pressure by high resolu-
tion manometry. Black arrows with double heads indicate the area
with myotomy.
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Fig. 5. Follow up high resolution mano-
metry. Normal pattern is noted. Mean
distal contractile integral after peroral en-
doscopic myotomy: 1,658 mmHg-s-cm,
normal range: 500-5,000 mmHg-s-cm.
Distal esophageal contraction pressure:
64.8 mmHg, normal range: 43-152
mmHg.
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DISCUSSION

The current concept of spastic esophageal disorders has
evolved to encompass spastic achalasia, DES, and jack-
hammer esophag,us.4 In the era of high-resolution man-
ometry, a new metric (DCI) is used to assess contractile vigor,
and many notable advantages have been achieved in this
field. The flow diagram which leads to the diagnosis of Jack-
hammer esophagus is as follows: esophageal hypertensive
peristaltic disorders with normal lower esophageal sphincter
function are divided according to two categories of DES (with
premature contraction) and nutcracker esophagus (without
premature contraction). If the patient’'s mean DCI >5,000
mmHg-s-cm or DCI >8,000 mmHg-s-cm without any con-
traction, it can be diagnosed as a nutcracker esophagus. But,
if there was at least one swallow with over 8,000 mmHg-s-cm,
the patient is diagnosed with Jackhammer esophagus.™
Although the definition of the disease suggests that Jack-
hammer esophagus could be considered as a severe form of
the nutcracker esophagus, some theories attempt to separate
the two categories into hypertensive peristalsis (nutcracker
esophagus) and hypercontractile esophagus (Jackhammer
esophagus). The pathophysiology and efficient treatment op-
tions with long term evidence are not yet clear. Many pharma-
cologic treatments, including nitrates, sildenafil, and tricyclic
antidepressants, have been reported in the literature.” How-
ever, pharmacologic and endoscopic therapy failed in as
many as 74% of patients.6 Endoscopic botulinum toxin in-
jection and surgical myotomy are regarded as other treat-
ment options. However these therapies have shown a lower
response rate in patients with spastic achalasia.”*®
POEM has recently been performed for treatment of

achalasia.®™*

POEM is regarded as a potentially ideal endo-
scopic therapy for spastic esophageal disorders because it
allows myotomy not only of the lower esophageal sphincter
but also of the esophageal body, where hypertensive con-
tractions occur. Several cases of successful treatment of pa-
tients with other spastic esophageal esophagus such as DES
and nutcracker esophagus by POEM have already been

12,1
reported. 3

However, POEM has not been a widely chosen
option yet in the treatment of Jackhammer esophagus. The
reason is that this disease is a motility disorder which can af-
fect a wide range of esophageal muscles, and the distribution

could also be random. In a recent case which used POEM for
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treatment of Jackhammer disease,’’ a small remnant spas-
tic segment remained, so that additional balloon dilatation
was performed to relieve mild symptoms due to the segment.
However, in this case, although the follow up period was
shorter, the symptoms were completely resolved with POEM
alone. Likewise in the treatment of achalasia or other esoph-
ageal motility disorders, an appropriate length of the my-
12,18 By
the definition of disease criteria, HRM is essential for the di-

otomy is a key factor affecting the clinical response.

agnosis of the definition of the Jackhammer esophagus, pre-
procedural HRM is surely the most important step. In addi-
tion, we think that the EUS also plays an important role in se-
lection of patients who would be appropriate for POEM.
Already, increased esophageal muscle thickness is likely to
be an important marker of esophageal motor dysfunction.19
With the proper combination of HRM and EUS, a gastro-
enterologist can define the affected hypercontractile seg-
ment with more accuracy. This case is the first report men-
tioning the significance of EUS in Jackhammer esophagus
before treatment with POEM. We hope that with these diag-
nostic tools, indications for POEM in Jackhammer esophagus
can be expanded.
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