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We read with great interest the data presented by Zhang et al1 
regarding changes in high-resolution manometry (HRM) values 
when the procedure was performed in the upright position using 
solid swallows. Dysphagia and other esophageal symptoms due to 
abnormal esophageal motility have been shown to be poorly diag-
nosed by clinical history or endoscopy.2,3 Assessment of esoph-
ageal manometry is advocated as the subsequent investigation. 
While HRM based on standard supine water swallows as de-
scribed by the Chicago classification4 has been effective in guid-
ing the management of achalasia, it has had limited impact on 
clinical management of other motility disorders.5 In addition, it is 
increasingly recognized that performing HRM in a supine posi-
tion is non-physiological and poorly tolerated by some patients. 
Performing the investigation in an upright position results in 
changes in the normative values which may alter the diagnosis in 
some patients.6 In addition, the use of solid swallows as a provo-
cative physiological test has been shown to increase the sensitivity 
of detecting motility disorders7 and has been advocated as a com-
plementary test to the standard water swallows.8,9

The data from this Chinese cohort complements findings 
from other centers.6,10 The main findings of this study were as 
follows: compared to supine liquid swallows, the upright position 
produced significantly lower integrated relaxation pressure, 
shorter distal latency (DL) and weaker distal contractile integral 
(DCI) while solid swallows produced slower contractile front ve-
locity, longer DL and stronger DCI. While there is unanimous 
agreement with the changes in DCI,6,10,11 there is conflicting 
findings with the changes in the other parameters (integrated re-
laxation pressure, DL and contractile front velocity). DCI is a re-
flection of the effort required of the esophagus to effect bolus 
transit; hence it is reduced in the upright position as it is aided by 
gravity but increased with the demand of propagating a solid or 
viscous bolus. The discrepancies in changes produced in the oth-
er parameters are unclear and may indeed be due to variations in 
study technique, patient characteristics or demographics. Indeed 
these studies were conducted in 3 different continents. It is also 
likely that despite attempts to standardize the protocol, there exist 
factors which are difficult to control. By way of example, during 
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solid swallows, the extent to which the patient has chewed the 
food (which alters the consistency of the swallowed bolus) and the 
proportion of the prescribed food which the patient swallows may 
vary. Nonetheless, it highlights the need for a standardized proto-
col and the potential need for localized normative value, as is the 
case in other gastrointestinal motility investigations.12

Moving forwards, we now need to investigate the relation-
ship of “abnormal results” with corresponding symptoms and 
outcomes. One way of establishing this is to identify temporal as-
sociations between patient-reported symptoms with abnormal 
manometric events. However, our experience has been that pa-
tients often have difficulty in distinguishing their presenting 
complaint from the discomfort produced by the presence of the 
manometry catheter during stationary HRM investigations. 
Hence, an ambulatory HRM13 which allows patients more time 
to acclimatize to the sensation of the catheter, as well as conduct-
ing the study in the patient’s “normal environment,” may facili-
tate this by providing data on symptom associations similar to that 
of ambulatory reflux studies. Further development of the HRM 
equipment by reducing the diameter of the manometry catheter 
or developing a catheter-free system akin to the wireless capsule 
pH monitoring system14 would further improve the tolerability of 
the test. In conclusion, the study by Zhang et al1 has reinforced 
the feasibility of conducting HRM in an upright position with 
solid swallows. We look forward to studies which evaluate the 
ability of these additional tests in improving the diagnostic sensi-
tivity and identifying underlying motility disorders. One area of 
research could be the utility of solid swallows in evaluating pa-
tients with post-fundoplication symptoms, where standard water 
swallow HRM has had limited clinical impact.15 Deploying a 
physiological challenge such as solid swallows may improve the 
sensitivity of HRM to detect relevant dysfunction and thus en-
able guided clinical management.
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