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Introduction Oesophageal manometry reveals a well-defi ned 
trough in peristaltic pressure amplitude in the upper oesopha-
gus of healthy subjects. This manometric ‘transition zone’ 
(TZ) is associated with the striated-to-smooth oesophageal 
muscle fi bre transition. The physiology of this region and its 
role in bolus transport in health and disease is incompletely 
understood.
Previous studies have suggested that transition zone abnor-
malities may account for only a small percentage of patients 
presenting with dysphagia. However these studies were per-
formed using water swallows only, yet it is known that bolus 
consistency may have a marked effect on oesophageal con-
tractions, especially in dysphagia patients. The aim of this 
study was therefore to study the effect of bolus consistency 
on TZ characteristics in healthy volunteers and patients with 
dysphagia.
Methods Following informed consent healthy volunteers 
and patients with endoscopy negative dysphagia underwent 
high resolution manometry (HRM) and multichannel intralu-
minal impedance (MII). Bread (2×2×2 cm) and water (5 ml) 
boluses were given in random order. Following each swallow 
TZ length (cm) and duration (s) was measured using the HRM 
contour maps and MII data were used to assess bolus clearance 
through the TZ region.
Results 10 healthy volunteers (age 20–35 years; four female, 
six male) and 8 dysphagia patients (age 33–64 years; three 
female, fi ve male) were recruited. Eight of the healthy vol-
unteers had normal manometric characteristics in terms of 
motility when swallowing water, 2 showed hypocontract-
ing waveforms but were normal when swallowing bread. In 
healthy volunteers, bolus consistency had no signifi cant effect 
on TZ length (water bolus (WB) mean = 2.0 cm, range = 0.6–
3.1 cm, solid bolus (SB) mean = 1.5 cm, range = 0.0–3.9 cm), 
however there was a signifi cant difference for TZ duration 
(WB mean = 1.6 s, SB mean = 1.1 s, p=0.036 paired t test). In 
dysphagia patients, bolus consistency had a signifi cant effect 
on TZ length (WB mean = 2.5 cm, range = 0.4–5.2 cm, SB 

!

mean = 1.2 cm, range = 0.0–2.8 cm, p=0.049 paired t test), but 
no signifi cant difference in TZ duration (WB mean = 1.4 s, 
SB mean = 1.1 s). TZ length was longer in dysphagia patients 
when swallowing water compared to healthy volunteers (vol-
unteers mean = 2 cm, range = 0.6–3.1 cm, patients mean = 2.5 
cm, range = 0.4–5.2 cm). Both patients and volunteers demon-
strated incomplete bolus transit, in terms of the MII, at the TZ 
when swallowing a bread bolus.
Conclusion Bolus consistency has a signifi cant effect on TZ 
characteristics in healthy volunteers and patients with dys-
phagia. The results suggest that previous studies, by studying 
the TZ characteristics of water boluses, may have underes-
timated the signifi cance of TZ abnormalities as a cause of 
dysphagia.
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