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TABLEII Manometric features of lower oesophageal sphincter in 109 healthy controls and 778
patients with reflux oesophagitis

Resting pressure Total Abdominal % cases with
mm Hg length mm length mm LOSP below
Subjects n (A) (B) (C) 12mm Hg
Controls 109 19-8 (7-8) 38(10) 15(7) 64
Grade 0 332 13-0 (9:6) 34(10) 11(6) 50-3
Grade I 154 13-0(11) 35 (9) 11(7) 52-3
Grade I 69 11-2(10) 35(13) 9(6) 59-4
Grade 111 93 82 (63) 26(10) 9(7) 785
Grade IV 130 8-8 (7-0) 25(12) 9(5) 70-7

p: A =controls v all oesophagitis <0-001;
oesoph 0-I-11 » IT1I-IV <0-001
B =controls — oesoph 0-I-1I v ITI-IV <0-001
C =controls v all oesophagitis <0-001;
oesoph 0-I v all II-ITI-IV <0-001

Figure 2: Individual values
of resting lower oesophageal
sphincter pressure in 109

Results

The main epidemiological features of patients
with reflux oesophagitis are shown in Table I.
From the 778 patients, 43% showed no macro-
scopic evidences of endoscopic oesophagitis,
while 28:6% had a Barrett’s oesophagus of
different degrees. The mean age increased
together with the severity of the oesophageal
injury. Patients with oesophagitis Grade 0, I, and
II were significantly younger than patients with
Barrett’s oesophagus (p<0-001). Patients with
uncomplicated Barrett’s syndrome were also
significantly younger than patients Grade IV
(p<0-001) with complicated Barrett’s oesopha-
gus. The sex relationship was also different.
Patients with oesophagitis Grade 0, I, and II
showed a female predominance, while patients
with a complicated Barrett’s oesophagus (Grade
IV) revealed a male predominance (p<<0-001).
The duration of symptoms did not show any
significant differences among the different
groups, although a tendency to a shorter
duration of symptoms was noted in patients with
oesophagitis Grade 0, I, and II.

The prevalence of symptoms of gastro-
oesophageal reflux is shown in Figure 1. There
were no significant differences in the prevalence
of heartburn and regurgitation among the
different degrees of endoscopic oesophagitis.
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Only dysphagia was significantly more frequent
in patients with complicated Barrett’s oesopha-
gus with ulcer or stricture (Grade IV) compared
with the rest (p<<0-001). Moderate and severe
dysphagia, however, were significantly more
frequent in patients Grade IV (p<0-001). The
manometric features of the lower oesophageal
sphincter are shown in Table II. Control subjects
showed significantly higher resting lower
oesophageal sphincter pressure compared with
all degrees of oesophagitis (p<<0-001). Patients
with oesophagitis Grade 0, I, and II had signifi-
cantly higher sphincter pressure than patients
with oesophagitis Grade III and IV (p<0-001).
On the contrary, patients with oesophagitis
Grade 0, I, and II showed no differences as well
as patients Grade III or IV. The total length of
the lower oesophageal sphincter was similar in
controls and in patients with oesophagitis 0, I,
and II, but significantly longer than in patients
with oesophagitis Grade III and IV (p<0-001).
The abdominal portion of the lower oesophageal
sphincter was significantly longer in controls
compared with all patients (p<<0-01). In patients
with oesophagitis Grade 0 and I, it was signifi-
cantly longer than in the other groups (p<<0-001).
On the other hand, patients with oesophagitis
Grade II, III, and IV had similar lengths of the
abdominal portion of the distal sphincter. The
percentage of cases with resting pressure below
12 mm Hg (lower limit of our normal values) is
also shown in this Table. In controls, this value
was 6-4% which increased to more than 50% in
patients with oesophagitis Grade 0, I, and II, and
to more than 70% in patients Grade III and IV.
The individual values for resting sphincter pres-
sure are shown in Figure 2. A considerable
overlap of values can be seen in controls and
patients with oesophagitis Grade 0 and I, as well
as among all oesophagitis groups. The location of
the lower oesophageal sphincter detected by
manometry and the location of the squamous
columnar mucosal junction seen by endoscopy
are shown in Table III. No significant differ-
ences in the location of the distal limit of the
lower oesophageal sphincter were shown in any
group. The location of the mucosal junction,
however, was significantly different in controls
compared with all degrees of endoscopic oeso-
phagitis (p<<0-001). Patients with oesophagitis
Grade 0 were also significantly different from all
others (p<<0-001) as well as oesophagitis Grade
I and II compared with Grades III and IV
(p<0-001). These latter groups had similar
location of mucosal junction. The distances
between the distal or proximal end of the lower
oesophageal sphincter and the mucosal junction
are observed in Table IV. In controls the mucosal
junction is located in the midportion of the lower
oesophageal sphincter. In patients with oesopha-
gitis Grade 0, I, and II, this mucosal junction is
very close or located at the proximal limit of the
lower oesophageal sphincter. Patients with
Barrett’s oesophagus with oesophagitis Grade III
or IV had the mucosal junction several centi-
metres proximal to the distal or proximal end of
the lower oesophageal sphincter. The mean
values for lower oesophageal sphincter pressure
in patients with limited Barrett’s oesophagus
(mucosal junction located distal to 32 cm from
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sphincter in patients with
limited (squamous columnar
junction located 33 cm or
more distal from incisors) or
extended Barrett’s
oesophagus (squamous-
columnar junction located 32
cm or more proximal from the
ncisors).

Lower oesophageal sphincter pressure

TABLE 111 Location of lower oesophageal sphincter and
squamous columnar junction in 778 patients with reflux
oesophagitis and 109 healthy controls

Mucosal Distal limit

Junction cm LOS cm

from incisors from incisors
Subjects n (A) (B)
Controls 109 40-1(2'1) 41-8(2:7)
Grade 0 332 38:3(2:0) 41-0(3-0)
Grade I 154 37-2(2.0) 41-0 (4-0)
Grade IT 69 36-5(2.1) 40 (3:4)
Grade IIT 93 33-2(2-2) 41 (3:5)
Grade IV 130 326 (3-0) 40-4(3-1)

p: A =controls v all oesophagitis <0-001;
oesoph 0 v I-II-11I-1V <0-001;
oesoph I-II » III-IV <0-001

B =not significant in any group

the incisors) or extended Barrett’s oesophagus
(mucosal junction located proximal to 32 cm
from the incisors) are shown in Figure 3. These
values were taken from to the criteria proposed
by lascone et al." There is a significant difference
among both groups (p<<0:002). The prevalence
of mechanically defective cardia," defined as
lower oesophageal sphincter pressure equal or
below 6 mm Hg, an abdominal portion of the
lower oesophageal sphincter with a length equal
or shorter than 9 mm, and a total length of the
distal sphincter equal or shorter than 20 mm, or a
combination of these three parameters are shown
in Table V. We also calculated the percentage
of cases with absence of lower oesophageal
sphincter pressure and the percentage of cases
with absence of the abdominal portion of lower
oesophageal sphincter. There is a progressive
increase in the percentage of cases with defective
cardia in all parameters evaluated according to
the severity of endoscopic oesophagitis, which is
significantly more pronounced in patients with
oesophagitis Grade III and IV (p<0-001). The
combination of the three parameters (sphincter
pressure equal or less than 6 mm Hg, total length
of lower oesophageal sphincter equal or less than
20 mm and abdominal portion of the lower

D Grade lll uncomplicated Barrett's

=] Grade IV complicated Barrett's

n =59

Limited Barrett's

n=76 n=234 n =54
Extended Barrett's

p < 0-002
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TABLE IV Mean distances between distal and proximal end
of the lower oesophageal sphincter (measured by manometry)
and the mucosal junction (measured by endoscopy) in 109
controls and 778 patients with reflux oesophagitis

Differences Differences.
distal end proximal
end LOS - end LOS -
mucosal mucosal
Subjects n Junction (cm) Junction (cm)
Controls 109 +1-7 -2-1
Qesophagitis 0 332 +2:7 -0-7
Qesophagitis I 154 +3-8 +0-3
Oesophagitis IT 69 +3-5 0
Oesophagitis 111 93 +7-8 +5-2
Oesophagitis IV 130 +7-8 +5-3

oesophageal sphincter with a length equal or less
than 9 mm) demonstrated in controls that this
situation was not observed. In patients with
oesophagitis Grade 0, I, and II, the percentage
varies between 7 and 11%, which increased to
28% or 29% in patients with severe oesophagitis
(p<0-001).

The summary of endoscopic and mano-
metrical- findings in controls and patients with
reflux oesophagitis is shown in Figure 4 where
the mucosal junction seen at endoscopy is located
more proximal according to the increasing
severity of reflux oesophagitis. The lower
oesophageal sphincter, however, remains in a
similar location independent of the oesophageal
damage. The abdominal portion of the lower
oesophageal sphincter is shorter in patients with
more severe oesophagitis.

Discussion

The present prospective study was designed to
evaluate all patients with symptoms of gastro-
oesophageal reflux, who were submitted to a
clinical assessment over a period of time. Few
studies have tried to answer the question of
whether clinical and demographic criteria can
help to distinguish patients with gastro-
oesophageal symptoms from patients compli-
cated with Barrett’s oesophagus. Two reports'” **
found no differences in the mean frequency of
heartburn and regurgitation, and a higher pre-
valence of dysphagia in the Barrett’s group
compared with reflux oesophagitis patients. The
number of cases, however, was too small (22 v 31
cases respectively). Thus, in our opinion reflux
symptoms are of no value in distinguishing
Barrett’s oesophagus patients from patients with
reflux oesophagitis, and only the presence of a
severe dysphagia may indicate Barrett’s meta-
plasia. The age and sex distribution was also a
significant finding in our study. Patients without
endoscopic oesophagitis or with the presence of
erosions at the distal oesophagus are younger,
usually in the fourth decade and mainly women,
while patients with Barrett’s oesophagus
(uncomplicated and complicated with ulcer and/
or stricture) are significantly older (usually in the
fifth decade) and mainly men. This latter finding
has been pointed out by some authors, "' noting
that the mean age at the time of the diagnosis of
Barrett’s oesophagus was about 55 years, which
is the same as the value found in our study. Also
male predominance was particularly significant
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TABLE V  Prevalence of mechanical defective cardia in 109 healthy control and 778 patients
with progressive severity of endoscopic oesophagitis (expressed in %)

Reflux oesophagitis

Manometric features Controls 0 I I I v
LOS pressure <6 mm Hg 0 17-7 18-8 319 42 43-0
Absence of LOSP 0 06 0 5-8 2-1 5-4
Total length <20 mm 55 99 10-4 87 333 41-5
Abdominal length <9 mm 64 18-0 247 36-2 516 55-4
Absence abdominal LOS portion 0 23 19 15-9 247 31-5
LOS pressure 6 mm Hg or less

abdominal length < 9 mm 0 72 7-8 11-6 28 29-2

and total length <20 mm

Figure 4: Summary of
endoscopic and manometric
findings in 109 controls and
778 patients with
gastrooesophageal reflux,
with different degrees of
endoscopic injury.

LOS =lower oesophageal
sphincter.

in these cases.”” What makes the difference
between these reports and our study, however, is
the fact that we clearly divided patients with
gastrooesophageal reflux from those with endo-
scopic oesophagitis into different degrees or
categories and in the number of patients evalu-
ated, which is less than 50 in all these studies.
The definition of a Barrett’s oesophagus,
although it seems very simple (distal oesophagus
lined by metaplastic gastric or columnar
epithelium), is subject to much controversy.
Should it be an endoscopic, radiological, patho-
logical or manometric definition? The point is to
define the precise junction between the oesopha-
gus and the stomach, which unfortunately is
quite difficult. Anatomical landmarks are not
clinically applicable. As it has been shown in the
present study, the normal squamous columnar
junction does not correspond to the distal end of
the lower oesophageal sphincter, and it is located
in the midportion of this sphincter, at a mean
distance of 17 mm from its distal end measured
by manometry. Radiological studies are not able
to precisely define the muscular end of the
oesophagus and when a Barrett’s oesophagus is
present with gastric mucosa lining the distal
oesophagus, it can easily be mistaken for a hiatal
hernia. Endoscopy in the diagnosis of a Barrett’s
oesophagus is more precise,”? but when the distal
oesophagus is dilated, which is a usual finding in
these cases and a hypotensive lower oesophageal
sphincter is present, it is more difficult to detect
the true oesophagogastric junction or cardia. In
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the light of our results, we believe that the best
clinical approach for an acute diagnosis of a
Barrett’s oesophagus is the combination of endo-
scopic and manometric studies; but how
accurate is it to compare distances measured by
manometry from distances measured by endo-
scopy? The tubes have a different stiffness and it
is important to be able to measure distances
within several millimetres. This may be a difficult
question to answer, and indeed these techniques
may not be comparable, unless one could simul-
taneously measure function and visualise the
squamous columnar junction, which is very
difficult. In a previous study, however, we
determined the efficacy of the manometric
measurements, comparing preoperative and
intraoperative determinations.* Under direct
vision of the oesophagogastric junction and
simultaneous manometric measurements, it is
possible to observe a very similar correlation
among the location of the lower oesophageal
sphincter measured before operation with the
values measured during surgery and under a
direct observation. Besides, in six patients
simultaneous endoscopy during surgery was
performed in order to localise the squamous
columnar junction. A very good correlation was
observed with preoperative studies. The distal
end of the lower oesophageal sphincter repre-
sents the true oesophagogastric junction or
cardia" " and if the squamous columnar junction
is located 3 cm or more proximal to the proximal
limit of this sphincter, a true Barrett’s oesopha-
gus is present, which has been our criteria. This
concept has two main difficulties: manometric
studies should be performed in these patients,
which is not frequently done and secondly,
initial or developing Barrett’s oesophagus is
not considered in this group. We agree with
Bremner et al* and with Spechler and Goyal
et al,” who stated that the established Barrett’s
oesophagus represents the true cases and that
‘creeping substitute’ or developing Barrett’s
oesophagus should be carefully followed up in
order to determine the progression or not of
these lesions.

Manometric studies in patients with Barrett’s
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oesophagus are few®''7*¥ and the comparison
with patients with gastrooesophageal reflux are
less frequent." ' % Sarr er al” compared objec-
tive tests of oesophageal function in 318 patients
with symptoms of gastrooesophageal reflux with
44 patients with Barrett’s oesophagus under-
going endoscopy. From the reflux group,
manometry was performed in only 60 cases
showing a low distal oesophageal sphincter
pressure in 53% of them (below 10 mm Hg),
while in 11 patients with Barrett’s oesophagus,
this sphincter was below 10 mm Hg in all. Mann
et al® compared reflux oesophagitis patients as a
single group against Barrett’s patients. In their
study, mean lower oesophageal sphincter pres-
sure was 19 mm Hg 2 11 mm in Barrett’s
patients. No mention of the control group was
made. Gillen et al* compared 25 patients with
oesophagitis in a single group with 24 Barrett’s
oesophagus patients. No significant differences
in sphincter pressure were noted. The best
studies have been carried out by De Meester
et al." #* They compared controls, patients with
oesophagitis Grade I or II and patients with
Barrett’s oesophagus," finding very similar
results to those found in our study. Patients with
Barrett’s oesophagus had much lower oesopha-
geal sphincter pressure, but a similar length of
the sphincter exposed to the abdomen than
patients with oesophagitis. Both groups had
significantly lower oesophageal sphincter pres-
sure and shorter abdominal length than controls,
and cases with extended Barrett’s oesophagus
had lower sphincter pressure than cases with
limited Barrett’s oesophagus. In a further
analysis,” they determined the prevalence of the
mechanically defective cardia, defined by mano-
metric parameters. They noted an increase in
these alterations according to the progression of
oesophageal injury. We have found similar
results in our group of reflux oesophagitis
patients and Barrett’s oesophagus cases. It is
interesting to point out that we found in 50% of
patients with gastrooesophageal reflux without
oesophagitis (Grade 0), a hypotensive lower
oesophageal sphincter which suggests that the
decrease in sphincter pressure comes before the
inflammatory or tissue damage.

Therefore, in the present study we have shown
that the total length of the oesophagus, measured
by the location of the distal end of the lower
oesophageal sphincter is similar in all patients,
but the squamous columnar junction extends
more proximally parallel to the increasing
severity of the endoscopic oesophagitis. This
finding is closely related to the frequent problem
caused by the radiological and endoscopical
diagnosis of a ‘small hiatal hernia’. As it can be
noted in the present study, we avoided the use of
this terminology. It must be clear that the
squamous columnar junction does not represent
the true oesophagogastric junction or cardia, as it
has been previously demonstrated by simul-
taneous determination of potential difference
change and manometric studies.** This is why
the distal ring noted by some authors is only a
mucosal stricture, which marks only the mucosal
junction and not the true muscular oesophago-
gastric junction as observed by Reinaldo and
Gahagan,* and Harris.* Therefore, it may not
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represent a hiatal hernia as reported by Lauren*
and Cauthorne,” who showed that these mucosal
rings occur near the upper margin of the lower
oesophageal sphincter. We believe that the diag-
nosis of hiatal hernia has been over exagerated
and only manometric studies combined with
precise endoscopic evaluation can say whether
we are dealing with a true hiatal hernia or a small
initial Barrett’s oesophagus.
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