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Diffuse esophageal spasm (DES) is an uncommon motility disorder of unknown etiology in which the abnormal motility has 
been offered as a possible cause for the patient’s dysphagia or chest pain. Esophageal manometry is the gold standard for 
the diagnosis of DES and the diagnostic hallmark is identification of simultaneous contractions in at least 20% of wet swal-
lows, alternating with normal peristalsis. Recently, a new diagnostic technique, high-resolution manometry has been reported 
to improve the accuracy and detail in describing esophageal function. We report a female patient with intermittent dysphagia 
and chest pain occurring only when swallowing a large amount of water. On HRM, this patient had esophageal spasms, in-
creased pressurization front velocity attributable to rapid contractile wave front, associated with symptoms, which were pro-
voked by a multiple rapid swallowing test, and thereby was diagnosed with DES.
(J Neurogastroenterol Motil 2010;16:433-436)
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Introduction
Dysphagia and chest pain are commonly encountered prob-

lems in gastroenterology. Spasm of esophagus is often suggested 
as the cause of unexplained chest pain or dysphagia. Once car-
diovascular disease and structural disease have been excluded, 
esophageal manometry should be performed to detect motility 
disorders as the cause of symptoms.1  

Diffuse esophageal spasm (DES) is an uncommon motility 
disorder of unknown etiology in which has been offered as a pos-
sible cause for the patient’s dysphagia or chest pain. Manometric 

evaluation of the esophagus is considered to be the gold standard 
in patients suspected with DES.1 The most accepted diagnostic 
criteria for DES is the presence of simultaneous contractions in at 
least 20% of wet swallows, intermixed with normal peristaltic 
sequences.2

Recently, the development of high-resolution manometry 
(HRM) and topographical displays has yielded new perspectives 
and insights into esophageal motor functions.3-5 HRM helps to 
differentiate true esophageal spasm from rapid elevation of the in-
tra-bolus pressure due to focal dysmotility or obstruction. Apply-
ing this distinction makes the diagnosis of DES very rare.4,5

We diagnosed a female patient with dysphagia and chest pain 



Eun Mi Lee, et al

434 Journal of Neurogastroenterology and Motility 

Figure 1. High-resolution manome-
try (HRM) spatio-temporal plots and 
concurrent 8 channel conventional ma-
nometry line plots (from the same re-
cording). (A) On the first swallow of 5 
mL water, HRM shows a normal peri-
stalsis and the patient has no chest pain 
and dysphagia. (B) On the second swa-
llow of 5 mL water, HRM shows no 
spasm. (C) Normal peristalsis with im-
paired deglutitive inhibition is seen (as-
terisk) on 13th swallow of 50 mL wa-
ter. The patient felt chest pain and dy-
sphagia with this swallow. (D) On the 
14th swallow of 25 mL, she complains 
symptoms and HRM shows esopha-
geal spasm and normal deglutitive in-
hibition.

which were triggered by swallowing a large amount of water as 
DES on multiple rapid swallowing testing during HRM. 

Case Report
A 52-year old female patient was admitted to our hospital 

with complaints of intermittent dysphagia and chest pain for 1 
year. She had symptoms on the lower substernal area when swal-
lowing a large amount of water, which were accompanied by chest 

pain. Chest pain was a sharp and non-radiating and was relieved 
by transports of swallowed water to the stomach. These symp-
toms only occurred when guzzling water and not by taking a sip 
of water or eating. The temperature of water did not show any 
correlation with her symptoms. Her past history was unremark-
able. There was no family history of similar symptoms. She was of 
normal body weight and had no abnormalities on chest and ab-
dominal physical examination.

Endoscopy of the upper digestive tract was performed in oth-
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er hospitals, but there were no abnormal mucosal lesions. Then 
she was referred to our hospital for further investigation on dys-
phagia and chest pain. The barium esophagogram showed no 
abnormalities. 24 hour esophageal impedance-pH monitoring 
was performed and there were no pathologic regurgitation.

HRM was performed to access the esophageal motility (Fig. 
1). On sitting position, 14 times of water swallowing in total was 
performed. The interval between each swallow was 30 seconds. 
The patient swallowed 5 mL of water from the first swallow to the 
seventh swallow, 10 mL from the eighth swallow to the 10th 
swallow, 15 mL on the 11th swallow, 20 mL on the 12th swallow 
and 50 mL on the 13th swallow. On the 14th swallow she tried to 
drink 100 mL water, but could swallow only 25 mL. She did not 
have symptoms from the first to the 10th swallow, but started to 
complain chest pain and dysphasia when swallowing more than 
15 mL. The more water she swallowed, the worse her symptoms 
got. She complained the most severe symptoms when swallowing 
50 mL of water. Rapid propagated pressurizations were observed 
at the second, fourth, sixth and seventh swallows, in which pres-
surization front velocity was measured as 19.1, 8.4, 42.7 and 32.4 
cm/s, respectively. Impaired deglutitive inhibition was observed 
at the 13th swallow, but peristalsis was normal (Fig. 1C). Except 
for the 13th swallow, all of the swallows were associated with nor-
mal deglutitive inhibitions. The mean gastroesophageal junction 
pressure was 12.7 mmHg. We diagnosed her with DES because 
more than 20% of total swallows induced symptomatic esoph-
ageal spasms. She was advised to drink water little by little and to 
take diltiazem 30 mg 3 times a day. Thereafter, her symptoms 
have improved.

Discussion
This case was interesting in that the chest pain and dysphagia 

occurred not by drinking a sip of water, but only by drinking a 
large amount of water. More interestingly, we were able to prove 
that esophageal spasms were associated with the symptoms when 
performing HRM with large amount of water swallowing techni-
que and multiple rapid water swallowing technique. Not only 
were we able to diagnose DES with accuracy, we were also able to 
observe the esophageal spasms developed with onset of symptoms 
through multiple rapid swallowing test without any other kind of 
provocation tests. It is noteworthy that we were able to prove the 
cause of her symptoms during HRM testing. As far as we know, 
this is the first report of DES in which symptoms were repro-
duced during high-resolution esophageal manometry with multi-

ple rapid swallowing.  
Although many patients with non-obstructive dysphagia and 

chest pain can be diagnosed accurately by the conventional esoph-
ageal manometry, some patients go through difficulties in receiv-
ing proper diagnosis. In contrast with conventional esophageal 
manometry that uses only 3-8 pressure sensors with variable spac-
ing positioned within the esophageal lumen to monitor pressure 
change following water swallows, a novel technique, HRM is a 
stationary method that uses an increased number of pressure sen-
sors (up to 36) and topography pressure plot can be developed for 
visualization of the esophageal pressure and peristalsis. HRM 
analyzed with pressure topography plots provides greater detail 
regarding the characteristics of individual contractile segments 
along with the esophagus.3,4,6

The major advantage of HRM with pressure topography 
compared with conventional manometry is the ability to easily 
distinguish between the loci of compartmentalized intra-esoph- 
ageal pressurization (pseudo-spasm) and rapidly propagated eso- 
phageal contractions (spasm).4 Spastic disorders such as DES or 
vigorous achalasia, are quite rare by HRM, since the majority of 
patients so classified by conventional criteria actually exhibit a 
pseudo-spasm pattern.4 However, she had a PFV of more than 8 
cm/s in more than 20% of their swallows and met the criteria for a 
rapidly propagated contraction. Therefore we could diagnose her 
case as DES.

Several studies suggest that the motility disorders such as 
DES, nutcracker esophagus and achalasia share a common path-
ophysiologic mechanism, which involves the alteration in nitric 
oxide synthesis/degradation or loss of nitric oxide containing in-
hibitory neurons in the lower esophageal sphincter (LES). The 
loss of intramural inhibitory neurons leads to the loss of normal 
peristalsis and inability of the LES to relax properly during 
swallowing.7-10 DES is associated with incomplete LES relaxa-
tion, which is likely in a variant case of achalasia.2 The fact that 
the transition from DES to achalasia has been documented and is 
believed to occur in 3% to 5% of patients supports this ob-
servation.11,12 In this patient, HRM findings showed not only in-
termittent esophageal spasms with some normal peristalsis but al-
so impaired deglutitive relaxation at the 13th swallow which is a 
typical feature in achalasia.4 Since DES is possible to progress to 
achalasia, follow-up studies using HRM will be needed to detect 
the feasible transition in this patient. 

This case was notable in that the chest pain and dysphagia de-
velped only after dinking a large amount of water. Cold liquid or 
food ingestion may precipitate episodes of dysphagia and chest 



Eun Mi Lee, et al

436 Journal of Neurogastroenterology and Motility 

pain in patients with spastic esophageal motility disorders.13-15 
Esophageal manometry during food ingestion has been used as a 
provocation test in patients with unexplained chest pain, because 
food ingestion compared with water swallowing precipitates 
symptoms more frequently.16 But this patient did not complain 
any symptom with eating, and therefore we did not need to test 
her while swallowing food. A patient showing precipitated esoph-
ageal symptoms by the quantity of water swallowed, regardless of 
the temperature, has not been described before in literature.

Although we do not know the specific mechanism through 
which an increase of the quantity of water induces symptoms, in-
crement in the quantity of swallowing water may stimulate secon-
dary peristalsis in esophagus more strongly and esophageal spasm 
could be provoked more easily. We diagnosed a female patient 
presenting with dysphagia and chest pain induced by swallowing 
a large amount of water as DES on multiple rapid swallowing 
testing during HRM. 
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