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Abstract
Diagnosis of esophageal disorders is well ahead of available treatment options. With HRM, for example, one can identify 
numerous conditions and their variants, which may lose meaning if the clinical and therapeutic implications of these sub-
classifications are limited. We report an exemplary case of a patient with hiatal hernia complaining of reflux, dysphagia, 
and chest pain refractory to medical treatment. Jackhammer esophagus was diagnosed and a hybrid approach consisting of 
POEM and concomitant crural repair and Dor fundoplication is proposed.
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Case Presentation and Evolution

A 65-year-old, generally active woman was evaluated for 
heartburn, mild dysphagia to solids and liquids, and chest 
pain that were intermittently present for 14 years but wors-
ened over the past 6 months. Heartburn and post-prandial 
bloating required major changes in her dietary habits and 
the use of proton-pump inhibitors (PPI). Her medical his-
tory included atrial fibrillation, chronic obstructive pul-
monary disease, hypertension, and duodenal ulcer. She 
denied use of opioids or cannabis. Upper GI endoscopy 
showed vigorous contractions of the esophagus, no clear 
stenosis, a patent cardia without signs of esophagitis, and 
a small sliding hernia demonstrated on maximal air insuf-
flation (Fig. 1). There was no evidence of intestinal meta-
plasia or eosinophilic esophagitis on esophageal biopsies. 
A barium swallow study showed tertiary peristalsis in the 

upright position and confirmed the presence of a sliding 
hiatal hernia in the recumbent position (Fig. 2). The total 
gastroesophageal reflux disease-health-related quality of life 
(GERD-HRQL) score off PPI was 22 (normal value < 10). 
The impaction-dysphagia questionnaire (IQD) score was 7 
(normal value < 6), and she had grade 2 dysphagia according 
to the functional outcome swallowing (FOSS) scale. 

The patient underwent high-resolution manometry 
(HRM) in the upright position showing a mean integrated 
relaxation pressure (IRP) of 17.2 mmHg, 90% of swallows 
with a distal contractile integral (DCI) > 8,000 mmHg•cm•s, 
and a mean DCI of 21,727 mmHg•cm•s (normal value 
500–5000) (Fig. 3A The patient failed to perform multi-
ple repeated swallows. As suggested by the Chicago Clas-
sification (CC) 4.0, 5 swallows in supine position were 
added to the protocol (Fig. 3B). The report showed an IRP 
value of 14.4 mmHg, 100% swallows with a DCI higher 
than 8,000 mmHg•cm•s, and an intrabolus pressure (IBP) 
of 17 mmHg in 1 out of 5 swallows (Table 1). The patient 
did not tolerate a 24-h esophageal pH monitoring and self-
removed the pH probe after 2 h of recording.

Though a per-oral endoscopic myotomy (POEM) com-
bined with laparoscopic crural repair and anterior Dor 
fundoplication was offered to the patient, surgery was post-
poned due to the upcoming second wave of the COVID-19 
outbreak.
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Discussion

This case highlights the difficulties encountered in the 
real-world management of patients who complain of 
overlap symptoms suggestive of both GERD and spastic 
esophageal motility disorders. Even patients with a mano-
metrically diagnosed major esophageal motility disorder 
can initially manifest with predominant heartburn [1, 2]. 
Therefore, a thorough clinical and functional assessment 
is mandatory for therapeutic decision-making. Our patient 
presented a long-lasting history of heartburn and mild dys-
phagia and chest pain. HRM showed a typical “jackham-
mer esophagus” (JE) with unclear evidence of esophago-
gastric junction outflow obstruction (EGJOO). In fact, the 
definition of EGJOO has been continuously refined since 
first described in the CC 2.0 version. With the release of 
CC 4.0 [3], clinically relevant symptoms, an elevated IRP 
in both primary and secondary positions, ≥ 20% of swal-
lows with elevated IBP in the supine position, as well 
as supporting investigations (barium swallow study or 
Endo-FLIP) are usually needed. In her case, and based 
on the above criteria, the diagnosis of EJGOO was clini-
cally inconclusive. On the other hand, the manometric 
criteria for diagnosing JE remained unchanged in the CC 
4.0. Xiao showed that the symptom burden varies with 
different phenotypes of JE and that multiple peaks cor-
related with severe dysphagia [4]. Moreover, esophageal 
hypercontractility might be secondary to outlet obstruction 
from esophageal or bariatric procedures or from opioid 
use; an association with eosinophilic esophagitis has been 
reported [5]. Mittal and co-workers [6] first determined the 
esophageal muscle cross-sectional area in patients with 

achalasia and spastic disorders using high-frequency ultra-
sound probes, finding that increased muscle thickness may 
be related to muscle hypertrophy, possibly due to loss of 
nitric oxide or outlet obstruction.

Therefore, all possible predisposing factors should be 
considered for selecting the most appropriate treatment. 
Both the presence of hiatal hernia and GERD should be 
considered in these patients, and second-level investiga-
tions (such as, esophageal pH monitoring), preferably via 
transnasal catheter to also assess impedance, are mandatory 
to clarify the diagnosis. Endoscopic ultrasound might be 
helpful to assess thickness of the esophageal wall muscle 
and to perform deep biopsies that might help to identify the 
pathogenesis of symptoms [5]. Last but not least, change in 
body position and provocative and pharmacological testing 
during HRM may help to elucidate the major pathophysi-
ological issue in select patients [7].

Fig. 1  Endoscopic image showing vigorous contractions in the mid-
dle third of the esophagus, suggestive but not diagnostic of Jackham-
mer esophagus

Fig. 2  Barium swallow study showing tertiary esophageal body con-
tractions and sliding hiatus hernia in the recumbent position
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There is no conclusive evidence-based treatment for spas-
tic esophageal disorders. In community practice, medical 
therapy is considered first-line treatment. Anecdotal reports 
suggest that hyoscyamine, nitrates, calcium channel block-
ers, low-dose antidepressant drugs, sildenafil, PPI, pepper-
mint oil, and behavioral therapy may be effective in patients 
with mild symptoms in the short term [8].

A variety of invasive treatments (botulinum toxin [Botox] 
injection, pneumatic dilation, laparoscopic Heller-Dor pro-
cedure, thoracoscopic long myotomy, and POEM) have been 

described in a limited number of patients with inconsistent 
results. Botox injection has a 33–72% clinical response rate, 
with limited duration of symptom relief [9]. Traditionally, 
Heller myotomy (HM) has been used primarily in patients 
with classic achalasia with long-term relief of dysphagia 
and low rate of postoperative GERD. Nevertheless, given 
the limited proximal extension of surgical myotomy, the out-
comes of HM in patients with esophageal spastic disorders 
may be less favorable; furthermore, outcome data are scant. 
POEM has proven to be safe and effective in medium-term 
follow-up studies. A recent meta-analysis including 9 stud-
ies for a total of 210 patients showed a cumulative success 
rate of 89% [10]. Interestingly, in a large comparative ret-
rospective study, outcomes of POEM were similar to HD, 
and the success rate was higher in type 3 achalasia [11]. 
Technical issues, such as the myotomy site and the exten-
sion of the myotomy onto the LES [12], are still debated. 
Also, the presence of hiatal hernia may represent a technical 

Fig. 3  A. HRM plot showing hypercontractility of the esophageal body in the upright position B. HRM plot showing hypercontractility of the 
esophageal body in the supine position

Table 1  HRM values in the upright and supine position

Upright Supine

Mea IRP, mmHg 17.2 14.4
DCI > 8000 mmHg*cm*s 90% 100%
IBP > 17 mmHg 60% 20%
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contraindication for performing POEM. Last, but not least, 
the main concern with POEM remains the high rate of post-
treatment GERD [13]. Given the lack of comparative pro-
spective studies, the current European Society of Gastroin-
testinal Endoscopy (ESGE) guidelines do not recommend 
POEM for treating esophageal spastic disorders [14].

In conclusion, dysphagia to solids and liquids and reflux 
are not mutually exclusive, esophageal disorders may rep-
resent a spectrum rather than a single abnormality, and the 
manometric diagnosis of JE and/or EGJOO can vary over 
time [15]. In this patient with hiatal hernia and JE with 
reflux-like phenotype refractory to medical treatment, a 
hybrid approach consisting of POEM and concomitant cru-
ral repair and Dor fundoplication may represent the optimal 
therapeutic choice to address the intricate symptomatic com-
plex and to improve quality of life.
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