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Abstract
Hypercontractile esophagus (HE), defined by the Chicago Classification version 3.0 
(CCv3.0) as 20% or more hypercontractile peristalsis (Distal Contractile Integral 
>8000 mmHg·s·cm) on high-resolution manometry (HRM), is a heterogeneous dis-
order with variable clinical presentations and natural course, leading to management 
challenges. An update on the diagnostic criteria for clinically relevant HE was needed. 
Literature on HE was extensively reviewed by the HE subgroup of the Chicago 
Classification version 4.0 (CCv4.0) Working Group and statements relating to the di-
agnosis of HE were ranked according to the RAND UCLA Appropriateness methodol-
ogy by the Working Group, and the quality of evidence was rated using the Grading of 
Recommendations Assessment, Development, and Evaluation (GRADE) framework. 
An overall emphasis of the CCv4.0 is on clinically relevant esophageal dysmotility, and 
thus it is recommended that an HE diagnosis requires both conclusive manometric 
diagnosis and clinically relevant symptoms of dysphagia and non-cardiac chest pain. 
The Working Group also recognized the subtypes of HE, including single-peaked, 
multi-peaked contractions (Jackhammer esophagus), and hypercontractile lower es-
ophageal sphincter. However, there are no compelling data currently for formally sub-
dividing HE to these subgroups in clinical practice.
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1  |  INTRODUC TION

The Chicago Classification system established a common lan-
guage for gastroenterologists evaluating esophageal dysmotil-
ity using high-resolution manometry (HRM). The last iteration of 
the Chicago Classification, version 3.0 (CCv3.0), was published in 
2015.1 Since then, there has been a plethora of data using new 
metrics and provocation maneuvers and the introduction of novel 
diagnostic tools, prompting the initiation to update the diagnostic 
criteria. The recently published Chicago Classification version 4.0 
(CCv4.0) was developed with the help of 52 international HRM 
Working Group members utilizing formally validated methodolo-
gies.2 The Working Group members were assigned, depending 
on their areas of expertise, to seven subgroups—the protocol, 
achalasia, esophagogastric outflow obstruction (EGJOO), diffuse 
esophageal spasm (DES), hypercontractile esophagus (HE), inef-
fective esophageal motility (IEM), and esophagogastric junction 
barrier subgroups. In this technical review, the HE subgroup de-
scribes the process of developing initial statements and assessing 
agreement for the statements, reviewing statements that reached 
agreement and were included in the final CCv4.0 as well as con-
cepts that did not reach agreement or did not meet criteria as 
formal recommendations. Further, using the updated criteria and 
current clinical data, the HE subgroup proposes a diagnostic al-
gorithm, management considerations, and therapeutic options for 
HE.

2  |  METHODS

In the CCv4.0 process, one working group consisting of seven mem-
bers was dedicated to HE. This working group, led by two co-chairs, 
was tasked with developing statements regarding a conclusive clini-
cal and manometric definition of HE, and describing further testing 
supporting a clinical diagnosis of HE based on literature review and 
expert consensus. As detailed in the main CCv4.0 document, each 
proposed statement underwent two rounds of independent rank-
ing by the entire CCv4.0 Working Group according to the RAND 
UCLA Appropriateness Methodology to determine appropriateness 
of each statement. Statements with ≥85% agreement as appropri-
ate were considered strong recommendations, while those with 
80 to 85% agreement as appropriate were considered conditional 
recommendations. Statements nearly meeting criteria and/or those 
generating controversy were discussed at working group meetings. 
Additionally, statements that met criteria for inclusion in the final 
CCv4.0 underwent further independent evaluation to assess the 
level of supportive evidence, using the Grading of Recommendations 
Assessment, Development, and Evaluation (GRADE) process, when 
possible.3 Two experts external to the working subgroups inde-
pendently evaluated the supportive literature provided by the sub-
groups. Some statements were not amenable to the GRADE process, 
either because of the structure of the statement or lack of available 
evidence. This technical review reports the statements raised by a 

group of experts assigned by the CCv4.0 Working Group to update 
the definition of HE.

3  |  RESULTS

3.1  |  Statements with agreement

Recommended statements regarding Hypercontractile esophagus 
(HE) that yielded high levels of agreement from the CCv4.0 Working 
Group are listed in Table 1.

Statement 1. Hypercontractile esophagus describes a distinct mano-
metric abnormality defined by excessive peristaltic vigor, which may 
include excessive lower esophageal sphincter (LES) after-contraction, 
not associated with a mechanical obstruction. (84% Appropriate, condi-
tional recommendation, very low-grade evidence).

Hypercontractile esophagus, initially coined nutcracker esoph-
agus in the era of conventional manometry, describes a disorder 
associated with non-cardiac chest pain or dysphagia and charac-
terized by high amplitude but normally propagated peristaltic con-
tractions.4 The pathophysiology is thought to involve excessive 
cholinergic stimulation. The threshold for a manometric diagnosis of 
HE has evolved; however, the term continues to describe excessive 
peristaltic vigor found in a symptomatic patient in the absence of 
esophageal obstruction. The exclusion of a mechanical obstruction 
is critical as distal esophageal obstruction can induce an esophageal 
body hypercontractile response. For instance, esophageal hyper-
contraction has been demonstrated in the setting of a tight lapa-
roscopic gastric band that normalized after deflation of the band.5

Statement 2. A hypercontractile esophageal contraction is defined 
as a DCI >8000 mmHg·s·cm (84% Appropriate, conditional recommen-
dation, low-grade evidence).

In the era of HRM and esophageal pressure topography (EPT), 
the Distal Contractile Integral (DCI) is used as the summary met-
ric reflecting the vigor of the distal esophageal contraction. Initially, 
a DCI of 5000  mmHg·s·cm, which approximately corresponds to 
nutcracker esophagus in conventional manometry, was used as the 
cutoff for hypertensive peristalsis.6,7 However, using this threshold 
value, hypertensive peristalsis was seen in up to 5% of an asymp-
tomatic control population. In a study by Roman et al, a maximum 
DCI of 7732 mmHg·s·cm was seen in control subjects, and a DCI of 
>8000 mmHg·s·cm was never seen.7,8 Thus, an extreme phenotype 

Key Points

•	 Clinically relevant symptoms (dysphagia, non-cardiac chest 
pain) are now required for a diagnosis of hypercontractile 
esophagus.

•	 Recognition of various HE contractile morphologies (single-
peaked, multi-peaked/Jackhammer, and vigorous LES after-
contraction) although formal HE subtype is not currently 
recommended.
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of hypertensive contractions was described based on the occur-
rence of a contraction with DCI greater than 8000 mmHg·s·cm.7,9 
This extreme phenotype is thought to be more clinically relevant 
than nutcracker esophagus.

The Medtronic (Given/Sierra) ManoScan system with 36 circum-
ferential solid-state pressure sensors, spaced at 1 cm, was used for 
the original cut-offs used in the Chicago Classification.6 The 95th 
percentile for contractility during supine liquid swallowing was 
5000  mmHg·s·cm. Subsequent investigations using the Sandhill-
Unisensor solid-state pressure sensor system,10,11 and Laborie-
MMS-Unisensor solid-state pressure system identified similar or 
lower cut-offs for the DCI 95th percentile, even when other pressure 
cut-offs (eg, the 4 s-Integrated Relaxation Pressure) were higher for 
the MMS system.12 A Japanese study using the Starlet system cou-
pled with Unisensor catheter showed higher DCI values compared 
to the ManoScan system, but again the highest individual value did 
not exceed 8000 mmHg·s·cm.13 Therefore, the 8000 mmHg·s·cm 
threshold was retained for all manometry systems in the CCv4.0.

Statement 3. A clinically relevant diagnosis of hypercontractile 
esophagus requires both clinically relevant symptoms and a conclusive 
manometric diagnosis of hypercontractile esophagus. (90% Appropriate, 
strong recommendation, very low-grade evidence).

A new emphasis of the CCv4.0 is the clinical context in which the 
motility pattern is observed. A portion of patients with manometric 
HE does not exhibit symptoms attributable to the manometric find-
ing, and HE patients frequently will have symptom resolution without 
medical or procedural interventions.9,14–16 Given the heterogeneity 
of HE, the Working Group recommends using symptom data to dis-
tinguish clinically relevant HE. In other words, a clinically relevant 
diagnosis of HE requires both conclusive manometric diagnosis and 
symptoms, in particular, dysphagia and non-cardiac chest pain.

Statement 4. Clinically relevant symptoms of hypercontrac-
tile esophagus include dysphagia and non-cardiac chest pain. (95% 
Appropriate, strong recommendation, very low-grade evidence).

Patients with manometric findings of HE frequently will have 
symptoms of dysphagia and non-cardiac chest pain.9,14–16 Dysphagia 
was associated with the DCI of the hypercontractile swallows and 
with intrabolus pressure.9,16 Symptom persistence at follow-up in 
patients with HE was predicted by the complaint of dysphagia at 
presentation and maximum DCI; thus, HE patients with dysphagia 
and high maximum DCI may define a more clinically relevant sub-
group of HE.15 Dividing each swallow into a prepeak and a post-
peak phase, abnormalities in contractile integral of the postpeak 
phase were more significant in HE with higher dysphagia scores.17 
However, a distal or postpeak contractile integral threshold has not 
been established to delineate clinically significant HE.

Statement 5. A conclusive manometric diagnosis of hypercontrac-
tile esophagus is defined as 20% or more hypercontractile supine swal-
lows. (80% Appropriate, conditional recommendation, very low level of 
evidence).

Two or more hypercontractile supine swallows remain required 
for the manometric definition of HE in the CCv4.0. The Working 
Group of the CC v3.0 increased the threshold of HE from the oc-
currence of a single (≥10%) hypercontractile contraction to two 
(≥20%) due to the recognition that the disorder is heterogeneous 
and might occur along with other abnormalities such as EGJ out-
flow obstruction, gastroesophageal reflux disease (GERD), or eosin-
ophilic esophagitis, and the threshold of a single swallow meeting 
the criterion was deemed insufficient and of uncertain relevance.1

Statement 6. A diagnosis of Hypercontractile Esophagus can only 
be made when criteria for a manometric diagnosis of achalasia or distal 
esophageal spasm are not met. (98% Appropriate, strong recommenda-
tion, very low level of evidence).

Distal esophageal or EGJ obstruction can induce a hypercon-
tractile response, and it is therefore crucial to rule out obstruction 
before a diagnosis of HE is considered. The group recommends that 
the diagnosis of HE can only be made when criteria for a manometric 
diagnosis of achalasia or distal esophageal spasm are not met.

TA B L E  1 Hypercontractile esophagus: accepted recommendations

Recommended statement
Percent 
agreement (%)

Strength of 
recommendation

Level of 
evidence

Hypercontractile esophagus describes a distinct manometric abnormality defined by 
excessive peristaltic vigor, which may include excessive LES after-contraction, not 
associated with a mechanical obstruction

84 Conditional Very Low

A hypercontractile esophageal contraction is defined as a DCI >8,000 mmHg·s·cm 84 Conditional Low

A clinically relevant diagnosis of hypercontractile esophagus requires both clinically 
relevant symptoms and a conclusive manometric diagnosis of hypercontractile 
esophagus

90 Strong Very Low

A conclusive manometric diagnosis of hypercontractile esophagus is defined as 20% or 
more hypercontractile supine swallows

80 Conditional Very Low

Clinically relevant symptoms of hypercontractile esophagus include dysphagia and non-
cardiac chest pain

95 Strong Very Low

A diagnosis of hypercontractile esophagus can only be made when criteria for achalasia 
or distal esophageal spasm are not met and a mechanical obstruction has been 
carefully ruled out

98 Strong Very Low



4 of 9  |     CHEN et al.

3.2  |  Statements and concepts not meeting criteria 
for agreement

The HE Working Group proposed the following statements and con-
cepts that did not meet criteria for agreement and thus are not for-
mal recommendations in the CCv4.0.

•	 Hypercontractile esophagus should remain a major disorder of 
peristalsis and not be degraded to a minor disorder of peristalsis. 
(65% Appropriate)

The Working Group discussed whether HE may represent a minor 
disorder or should be removed from the Chicago Classification. In 
the end, the group concluded that HE should be retained as a motility 
disorder for the following reasons: (1) Hypercontractile contractions, 
as defined, never occur in controls6,7; (2) HE is commonly associated 
with symptoms (dysphagia or chest pain),18 and (3) There are reports 
of therapeutic response to several interventions, including medica-
tions,19,20 dilatation,21 botulinum toxin (BTX) injections,21,22 POEM 
or surgery.23,24 On the other hand, such therapeutic response oc-
curred mainly in observational or uncontrolled trails, and when HE 
was observed over time, symptoms resolved in most cases whether 
treated or untreated.15,25 Whether to include HE as a major or minor 
disorder of peristalsis became irrelevant as the CCv4.0  has elimi-
nated the use of major and minor motility disorders to distinguish 
esophageal motility disorders.

•	 It is recommended that high-resolution manometry is combined 
with impedance measurement for optimal identification of in-
trabolus pressure, incomplete bolus clearance and bolus flow 
through the esophagus and EGJ. (67% Appropriate)

High-resolution manometry combined with impedance can be 
used to identify intrabolus pressure, bolus clearance, and bolus 
flow time through the esophagogastric junction. These impedance 
metrics can theoretically help differentiate those with clinically sig-
nificant HE affecting bolus transit. However, few studies report on 
impedance-based bolus transit in HE. A single-center study by Sloan 
et al. reported successful liquid and viscous bolus transit in 15 out 
of 17 patients (88%) patients with hypercontractility.26 It could be 
questioned whether hypercontractility represents an augmented 
contractile response to facilitate bolus transit. More work is needed 
to clarify this aspect, potentially relating to the pathophysiology of 
HE and the assessment of HE in the context of solid bolus transit and 
provocative testing.27

•	 The term “Jackhammer Esophagus” is not synonymous with 
Hypercontractile Esophagus, because repetitive contractions do 
not form part of the definition of Hypercontractile Esophagus. 
(76% Appropriate)

Jackhammer esophagus describes a pattern of esophageal hy-
percontraction in which vigorous and multi-peaked contractions are 

seen. Although this pattern is frequently observed in HE, it is not 
required for the diagnosis. In the CC4.0, it is recognized as a sub-
group of HE, and the use of the term “Jackhammer Esophagus” as a 
synonym for HE is discouraged.

•	 A manometric diagnosis of Hypercontractile Esophagus is sup-
ported by increased intrabolus pressure. (Appropriate 60%)

There are not enough data to indicate that abnormal intra-
bolus pressure (IBP) would support the diagnosis of HE. Quader 
et al showed that elevated IBP predicts the presence of structural 
EGJ processes even when IRP is normal, despite suboptimal correla-
tion with the symptom of dysphagia. More than 50% of patients of 
functional EGJOO had a persistent barium column during timed bar-
ium esophagogram (TBE).28 Similarly, Hoscheit et al29 showed that 
patients with abnormal TBE were found to have significantly ele-
vated IBP. An IBP >24 mmHg was predictive of abnormal TBE inde-
pendently from the IRP value in EGJOO. IBP, therefore, might be of 
value in phenotyping HE patients for a subset with poor esophageal 
bolus clearance. Nevertheless, there is inadequate data to support 
the use of IBP for manometric diagnosis of HE. Future studies in-
cluding clinical correlation of IBP and TBE in patients meeting mano-
metric criteria for HE are needed to better clarify the clinical value 
of IBP in HE diagnosis.

•	 A manometric diagnosis of Hypercontractile Esophagus is sup-
ported by an abnormal rapid drink challenge. (Appropriate in 53%)

Rapid drink challenge (RDC) consists of rapidly drinking 100–
200 ml of water in the upright position during esophageal HRM. In 
healthy subjects, rapid drinking induces complete inhibition of esoph-
ageal body contraction and a complete LES relaxation; at the end of 
the test, a peristaltic wave is seen in 50%–70% in healthy/functional 
subjects.30,31 In patients with HE, a brief hyper-pressurized pattern 
has been observed, in contrast to a prolonged hyper-pressurized 
pattern in achalasia.32 Presence of one of the following: >2 pressur-
izations at >20 mmHg, >8% of time above 20 mmHg, or an EGJ gra-
dient of >4 mmHg discriminated the hyper-pressurized pattern with 
a sensitivity of 80% and a specificity of 93%.32 Other authors de-
scribed specific patterns during RDC, including esophageal shorten-
ing and panesophageal pressurization (PEP), which predicted more 
severe dysphagia in EGJOO33,34 and was seen in half of HE patients, 
possibly related to thickened esophageal muscle in HE.35 Despite 
abnormal patterns described during RDC in patients with HE, there 
is currently a lack of consensus on how to use the RDC findings con-
sistently to aid HE diagnosis.

•	 A manometric diagnosis of Hypercontractile Esophagus is sup-
ported by absence of contraction reserve on multiple rapid swal-
lows. (56% Appropriate)

Another provocation maneuver during HRM, the multiple rapid 
swallows (MRS), consists of five swallows of 2 ml of water at 2–3 s 



    |  5 of 9CHEN et al.

intervals, repeated three times for improving accuracy, and has 
demonstrated usefulness in investigating inhibitory and excitatory 
neural pathways.36 In the two published series of healthy subjects, 
MRS induced complete inhibition in 76%–95% and augmentation 
of contractile vigor after MRS compared to single water swallows, 
termed contraction reserve, in 80%.30,37 A recent multicenter study 
demonstrated that HE, HE with obstruction and type III achalasia, 
have a common pathophysiological thread combining incomplete 
inhibition and exaggerated excitation with absence of contraction 
reserve in many patients regardless of the presence or absence of 
abnormal LES function.38 However, similar to the RDC, use of MRS 
consistently in HE diagnosis is limited at the current time. Examples 
of abnormal RDC and MRS in patients with HE are shown in Figure 1.

•	 A positive response to pharmacologic treatment (nitrates, cal-
cium antagonists, BTX, etc.) lends support to the diagnosis of 
Hypercontractile Esophagus. (51% Appropriate)

Calcium channel blockers, nitrates, and phosphodiesterase in-
hibitors have been utilized to reduce contraction vigor. Calcium 
channel antagonists inhibit intracellular calcium uptake, with ability 
to reduce esophageal contraction vigor and LES pressures.39 Richter 
et al compared nifedipine vs. placebo in a small-scaled double-
blind crossover study. Nifedipine significantly decreased distal 
esophageal contraction amplitude and LES pressure.40 Nifedipine, 
however, was no better than placebo in improving chest pain per-
ception. Phosphodiesterase-5 inhibitors block the degradation 
of nitric oxide resulting in a more prolonged esophageal smooth 
muscle relaxation. Bortolotti et al showed that sildenafil inhibits 
the contractile activity of the esophageal musculature of patients 
with achalasia, decreasing LES tone and residual pressure as well as 
contraction amplitude.41 Eherer et al42 observed that sildenafil was 
able to reduce LES pressure and propulsive forces in healthy sub-
jects as well as in patients with nutcracker esophagus, hypertensive 
LES, and achalasia.

Despite the observations that pharmacologic agents can be used 
to reduce contractile vigor, the lack of consistency in translation to 
symptom improvement limits the use of a positive response a phar-
macologic trial in the diagnosis of HE.

3.3  |  Concepts regarding hypercontractile LES

•	 There are no compelling arguments for subdividing 
Hypercontractile Esophagus into “LES-independent” and “LES-
dependent” subgroups. (67% Appropriate)

•	 When the criterion of at least 2 swallows with an esophageal 
body DCI >8000 mmHg·s·cm is not met but vigorous contractions 
involving the LES are seen, the LES should be included in the DCI 
calculation. (58% Appropriate)

•	 When the DCI is calculated for the manometric diagnosis of 
Hypercontractile Esophagus the LES should consistently be 
EXCLUDED. (35% Appropriate)

•	 When the DCI is calculated for the manometric diagnosis of 
Hypercontractile Esophagus the LES should consistently be 
INCLUDED. (37% Appropriate)

An HE variant involving a vigorous LES after-contraction has 
been described. The CCv3.0 recognized that esophageal hypercon-
traction is not limited to the esophageal body but rather can also in-
clude, or even be localized to, the LES.1 With the analysis window of 
a swallow limited to 2 s prior to swallow initiation and 10 s after the 
contractile deceleration point, and the DCI analysis box extending 
from the transition zone to the upper or lower margin of the LES, a 
diagnosis of HE is achieved either with or without LES involvement. 
The variation based on LES involvement has been termed “LES-
independent” for HE that reached the threshold DCI without LES 
inclusion versus “LES-dependent” hypercontraction that required 
LES in the calculation of DCI to reach the diagnostic threshold 
(Figure 2). The clinical significance of LES involvement in patients 
diagnosed with HE remains uncertain, however. Whereas Herregods 
et al. observed that dysphagia was invariably present in patients 
with “LES-dependent” HE, a recent study found no difference in 
symptoms and outcome between patients with LES-dependent and 
LES-independent HE.9,25 Therefore, although the CCv4.0 recognizes 
a subtype of HE that involves a vigorous LES after-contraction, there 
is currently no compelling evidence for subdividing HE based on LES 
involvement in clinical practice, and the Working Group does not 
recommend consistently excluding or including the LES in the DCI 
calculation.

F I G U R E  1 Examples of rapid drink 
challenge (RDC) and multiple rapid 
swallows (MRS) in hypercontractile 
esophagus (HE). (A) shows an example of 
esophageal pressurization during RDC in a 
patient with HE. (B) shows abnormal MRS 
with abnormal deglutitive inhibition and 
pressurization in another patient with HE
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3.4  |  Clinical 
considerations and therapeutic options

Symptomatic HE might call for therapeutic intervention; however, 
a portion of patients with HE present without relevant symptoms, 
prompting conservative measures with close follow-up. Subtle 
EGJOO underlying HE or alternative pathophysiology, especially 
opioid use, should also be excluded prior to considering interven-
tion. In symptomatic HE patients, the relevance between symptoms 
and manometric abnormalities should be assessed through subse-
quent technical evaluation including timed barium esophagogram 
and/or EndoFLIP, if available.

Hypercontractile esophagus is a heterogeneous disorder with 
potential etiologic factors including GERD and the use of opioids, 
which should be corrected or controlled for. Although the prevalence 
of GERD in HE was found to be high, response rate to proton pump 
inhibitors (PPIs) in HE patients with GERD was reported at only 6.3% 
to 20.4%.14,43 Other potential medical therapies of HE include cal-
cium channel blockers, nitrates, and antidepressants.16,44 However, 
the efficacy of medical therapy in HE has not been confirmed as only 
small-sample observational studies or case reports are available. The 
complete and partial response rate of HE to medical treatment in a 
French cohort was 49%.16 According to the meta-analysis by Roman 
et al., the pooled clinical response rate of medical treatment (includ-
ing calcium channel blockers, nitrates, PPIs, peppermint oil, and an-
tidepressants) was 62.6% (95% CI: 46.5%–78.7%).45

Some HE patients might benefit from endoscopic procedures 
including pneumatic dilation, botulinum toxin (BTX) injection, and 
per-oral endoscopic myotomy (POEM). In a French retrospective 
cohort, 57.1% of recurrence rate was observed in HE patients who 
underwent dilation, compared to 31.2% after BTX injection at the 
last visit.16 A prospective controlled study from Belgium assessed 
the effect of BTX injection in the treatment of non-achalasia pri-
mary esophageal motility disorders, including 22 dysphagia patients 
with either distal esophageal spasm or nutcracker esophagus who 
were randomized into BTX or saline injection. 50% of the patients 

achieved symptom resolution in the BTX group after 1  month 
compared with only 10% in the saline group.46 However, another 
double-blind randomized sham-control randomized trial by Mion 
et al22 failed to prove the superiority of BTX injection to placebo in 
patients with HE.

Per-oral endoscopic myotomy has been shown to be superior 
to other endoscopic procedures in reducing esophageal body 
contractility. Bernardot et al. reported the efficacy of POEM in 
therapy of patients with non-achalasia esophageal motility disor-
ders including 13 HE and 4 nutcracker esophagus patients. The 
response rate of POEM in this mixed groups after 6 months was 
63.2%.47 An even higher response rate of 85.7% was observed in 
the study by Albers et al., where patients with non-cardiac chest 
pain and HE were included with an average follow-up of more than 
12 months. The pooled response rate of POEM in HE reported by 
Roman et al was 82.3% (95% CI: 75.0%–89.7%).45 Data on long-
term response to POEM in HE patients are scarce. In one ob-
servational study assessing the long-term effect of POEM in HE 
patients, 6 out of 7 HE patients still remained symptom-free after 
5 years on follow-up.48

Importantly, spontaneous symptom resolution has been shown 
in a portion of HE patients. Schupack et al. reported that in a cohort 
of 40 HE patients, 73% of them had symptom improvement despite 
only a minority of received treatment during a mean follow-up of 
132 weeks.15 Similar observations have been made in small case se-
ries and reports. Given this, and the heterogeneity seen in HE, it is 
recommended that conservative management with follow-up should 
be strongly considered in patients with HE, and invasive and irre-
versible interventions should be considered only after careful evalu-
ation and ruling out clinically irrelevant HE.

4  |  DISCUSSION

Using a rigorous methodology with the expertise of 52 interna-
tional Working Group members, the diagnostic criteria for HE have 

F I G U R E  2 Lower esophageal sphincter (LES) ES-dependent versus LES-independent hypercontractile esophagus (HE). (A) demonstrates 
the LES-dependent variant of HE where the DCI falls in the hypercontractile range only after including the LES in the DCI box 
(5665 mmHg·s·cm excluding LES to 15,692 mmHg·s·cm including LES). (B) shows an example of LES-independent HE, where the DCI is in the 
hypercontractile range without inclusion of the LES
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been updated in the CCv4.0 to include clinical symptoms, typically 
consisting of dysphagia or non-cardiac chest pain. The manomet-
ric diagnostic threshold remains at 20% or more swallows with DCI 
>8000 mmHg·s·cm, after ruling out for achalasia, diffuse esophageal 
spasm, and an EGJ outflow obstruction. Although not required as 
part of the diagnostic algorithm, the HE Working Group also recog-
nizes the subtypes of HE including single- versus multi-peaked es-
ophageal body contractions (Jackhammer esophagus) and a subtype 
involving vigorous LES after-contraction. The Working Group dis-
courages the use of the term “Jackhammer esophagus” as a synonym 
for HE in general. And since there is no evidence showing clinical 
differences between the LES-dependent and LES-independent sub-
types, the Working Group currently does not recommend formally 
subdividing HE based on LES involvement. A proposed diagnostic 
algorithm for patients with suspected HE based on the CCv4.0 is 
shown in Figure 3. Treatment recommendations for HE are based 
on scarce evidence. Due to the heterogeneous nature of HE, the 
CCv4.0 recommends a conservative approach with invasive thera-
pies offered only in those with persistent symptoms and after care-
ful consideration.

Despite the new wave of data, the etiology, pathophysiology, 
natural history, and symptom generation of HE remain incompletely 
understood. From diagnosis standpoint, future studies to correlate 
symptoms with novel HRM metrics are needed for identification of 
clinically relevant HE. As the range of proposed treatment for HE 
include watchful waiting, medication, to more invasive treatment 
options of BTX injection and esophagomyotomy, and current treat-
ment data are limited to small observational studies, well-designed 
therapeutic trials with long-term follow-up data are needed before 
invasive and irreversible treatment interventions should be uni-
formly offered to patients with HE. Future trials should also take into 
consideration the phenotypes of HE including the body contractile 
pattern and LES contribution to hypercontraction.

5  |  WHAT IS NE W SINCE THE CC V3.0

•	 Clinically relevant symptoms (dysphagia, non-cardiac chest pain) 
are now required for a diagnosis of hypercontractile esophagus.

•	 Recognition of various HE contractile morphologies (single-peaked, 
multi-peaked/Jackhammer, and vigorous LES aftercontraction) al-
though formal HE subtype is not currently recommended
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