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CASE REPORT

Hypercontractile esophagus responsive 
to potassium-competitive acid blockers: a case 
report
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Abstract 

Background: Hypercontractile esophagus is a rare hypercontractile esophageal motility disorder. The etiology of 
hypercontractile esophagus is unknown but an association between acid reflux and hypercontractile esophagus has 
been suggested. We present the first report on the use of potassium-competitive acid blockers in the treatment of 
hypercontractile esophagus.

Case presentation: A 43-year-old man presented with dysphagia, chest pain and regurgitation for a period of 1 year. 
Initial workup showed a twisted lumen with abnormal contractions in the distal esophagus during upper gastroin-
testinal endoscopy and abnormal acid exposure under 24-h esophageal pH monitoring. The use of standard-dose 
proton pump inhibitors didn’t relieve his symptoms. Subsequent high-resolution esophageal manometry made a 
diagnosis of hypercontractile esophagus. Treatment with vonoprazan resulted in symptomatic resolution and abnor-
mal contractions were no longer detected on follow-up high-resolution manometry.

Conclusions: Potassium-competitive acid blockers like vonoprazan offer an alternative therapeutic method for 
patients with hypercontractile esophagus who are refractory to proton pump inhibitor therapy. The use of potassium-
competitive acid blockers in hypercontractile esophagus warrants further research and may provide evidence for an 
acid-related etiology of hypercontractile esophagus.
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Background
Hypercontractile esophagus (HE), also known as jack-
hammer esophagus, is characterized by multipeaked 
peristaltic contractions of the esophagus. Patients can 
present with dysphagia, noncardiac chest pain, heart 
burn and regurgitation. The Chicago Classification ver-
sion 4.0 describes the diagnostic criteria for HE as at 
least 20% swallows with a distal contractile integral (DCI) 
of > 8000  mmHg.s.cm on high-resolution manometry 

(HRM) [1]. HE is a rare disease and its pathophysiology 
is complex. Some reports suggested a link between HE 
and gastroesophageal reflux disease (GERD), but empiri-
cal proton pump inhibitor (PPI) treatment did not result 
in clinical remission in some cohorts [2–4]. Potassium-
competitive acid blockers (P-CAB) are a new therapeutic 
strategy in acid-related diseases. Here, we report a case of 
HE whose symptoms were improved by P-CAB therapy.

Case presentation
A 43-year-old male was referred to our hospital with pro-
gressive dysphagia and chest pain for nearly one year. He 
also had frequent instances of regurgitation of food espe-
cially when lying down at night. He denied any history of 

Open Access

*Correspondence:  weichangchen@126.com

Department of Gastroenterology, First Affiliated Hospital of Soochow 
University, 188 Shizi Road, Suzhou, Jiangsu Province, China

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12876-022-02375-x&domain=pdf


Page 2 of 5Shao et al. BMC Gastroenterology          (2022) 22:307 

smoking, alcohol drinking or cardiac problems. Physical 
examination and basic laboratory tests were normal. An 
electrocardiogram did not show any abnormal findings. A 
computerized tomography (CT) scan of the chest showed 
no neoplastic or vascular obstruction outside the esopha-
gus. Upper gastrointestinal endoscopy showed abnormal 
contractions in the distal esophagus with grossly nor-
mal-appearing mucosa (Fig.  1a) and loose adherence of 
the esophagogastric junction without signs of esophagi-
tis (Fig.  1b). There was no eosinophilic infiltration on 
biopsy. Barium esophagogram showed irregular mucosa 
changes along the distal esophagus (Fig. 2). 24-h esopha-
geal pH monitoring showed abnormal acid exposure with 
a DeMeester score of 15.24. The patient was diagnosed 
as non-erosive reflux disease and received PPI therapy 

(Esomeprazole, 20 mg, QD) for 12 weeks without symp-
tom improvement. Subsequent HRM revealed intermit-
tent hypertensive esophageal contractions with 7 of 10 
swallows with a DCI > 8000 mmHg.s.cm and a maximum 
DCI value of 20,656 mmHg.s.cm. The median integrated 
relaxation pressure (IRP) was high at 24.6 mmHg (Fig. 3). 
HE was diagnosed based on the HRM study.

The patient was treated with P-CAB (Vonoprazan, 
20  mg, QD) for 4  weeks with markedly symptoms 
improved. At follow-up 14 weeks later, the patient felt 
well with much improved symptoms with no regurgita-
tion and complete resolution of his chest pain. He then 
suspended the use of vonoprazan for one week and 
no signs of recurrence were detected. After discon-
tinuation of vonoprazan for three weeks, the follow-up 

Fig. 1 a Upper gastrointestinal endoscopy revealed abnormal contractions in the distal esophagus; b and loose adherence of the esophagogastric 
junction without signs of esophagitis

Fig. 2 Barium esophagogram showed irregular mucosa changes along the distal esophagus on an anterior–posterior chest X-ray (a) and a lateral 
chest X-ray (b)
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HRM demonstrated a mean DCI of 2173 mm Hg.s.cm 
and a median IRP of 2.3 mmHg (Fig. 4). 24-h esopha-
geal pH monitoring showed a decreased acid reflux 
with a DeMeester score of 5.22. He refused to undergo 
barium esophagogram again as the symptoms had alle-
viated a lot.

Discussion and conclusions
HE is a rare motility disorder associated with dyspha-
gia, noncardiac chest pain, regurgitation, and heart-
burn. A full diagnostic evaluation into other etiologies is 

necessary prior to the diagnosis of HE. It includes upper 
endoscopy with biopsies and barium esophagogram to 
access for esophagitis, stenosis and achalasia, 24-h pH 
monitoring to rule out gastroesophageal reflux, endo-
scopic ultrasonography (EUS) and CT scan to exclude 
the neoplasm in or out of esophageal wall. A proportion 
of patients with normal investigations should be consid-
ered for esophageal studies like esophageal HRM as they 
may reveal an underlying dysmotility disorder. HRM is 
the gold standard technique to diagnose HE based on the 
recognition of hypercontractility quantified by DCI.

Fig. 3 HRM of the patient with HE. The median IRP was 24.6 mmHg and distal latency (DL) was 10.4 s. a This hypercontractile swallow has a DCI of 
16,819 mmHg.s.cm. b This hypercontractile swallow has a DCI of 20,656 mmHg.s.cm

Fig. 4 HRM of the patient after 14 weeks of treatment with P-CAB. The parameters are within normal limits with amedian IRP of 2.3 mmHg and a 
mean DCI of 2173 mmHg.s.cm. a This swallow has a DCI of 2275 mmHg.s.cm. b This swallow has a DCI of 1224 mmHg.s.cm
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The pathophysiology of HE is complex with vary-
ing contributors including gastroesophageal acid reflux, 
hiatal hernia, eosinophilic esophagitis, excessive excita-
tion of vagal nerve, spinal cord injury, intake of opioids 
and tumors [5–7]. Early acid perfusion studies have 
demonstrated the ability of acid to provoke esophageal 
spasms, motility changes and the perception of non-
cardiac chest pain [8], suggesting that gastroesophageal 
acid reflux is highly involved in the pathogenesis of HE. 
The presence of esophageal hypersensitivity in patients 
may account for the failure of PPI treatment due to 
increased reflux to the proximal esophagus [9, 10]. It can 
be speculated that patients with HE present with visceral 
hypersensitivity that increases esophageal perception to 
low-intensity stimuli, leading to a hypercontractile state 
of the esophagus [11, 12]. As in this case, the patient was 
nonresponsive to PPI therapy but treatment with vono-
prazan relieved his symptoms near complete resolution. 
Vonoprazan is a novel acid inhibitor and classified as a 
P-CAB. It competitively blocks the potassium-binding 
site of H + /K + -adenosine triphosphatase(ATPase) dur-
ing gastric acid secretion in gastric parietal cells [13]. It 
is characterized by rapid, stable and long-lasting effects 
compared with conventional PPIs and is specially devel-
oped for the treatment of acid-related gastrointestinal 
diseases such as GERD. In view of the fact that gastroe-
sophageal reflux may be a cause or result of HE, P-CAB 
therapy can be considered as an alternative approach 
for HE patients with GERD overlap when PPI therapy 
fails. However, the duration and efficacy of P-CAB ther-
apy in HE needs further evaluation and requires longer 
follow-up.

As there have not been any prospective studies address-
ing the treatment of HE, its management approach is 
yet to be validated. Pharmacotherapy including calcium 
channel blockers, nitrates, phosphodiesterase-5 inhibi-
tors, anticholinergics, and low dose antidepressants is 
effective in a subset of patients with HE, but lacks long-
term follow-ups to assess the efficacy of these drugs [14, 
15]. Interventional procedures such as botulinum toxin 
injection, pneumatic dilation and per-oral endoscopic 
myotomy (POEM) show favorable results when patients 
are refractory to medications [5, 16, 17].

In summary, this report provides the first insight into 
the use of P-CAB therapy in patients with HE, which 
strengthens the link of causality between acid reflux and 
HE. Given the low incidence of HE, a multicenter ran-
domized trial is required to obtain an evidence-based 
answer to whether the use of P-CAB is warranted in HE.
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