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Abstract
Background—The pathophysiology of dysphagia in patients with eosinophilic esophagitis
(EoE) is unknown, but may be related to abnormal esophageal motor function. Symptoms rarely
occur during stationary esophageal manometry so it has been difficult to establish an association
between symptoms and motor events.

Aim—To evaluate esophageal motor function in children with EoE with the use of stationary
manometry and ambulatory prolonged esophageal manometry and pH-metry (PEMP)

Methods—PEMP was performed in children with EoE, compared with controls and children
with GERD. Effective peristalsis was considered when the esophageal contractions had a normal
amplitude and propagation. Results expressed as mean ± S.E.

Results—Seventeen patients with EoE, 13 with GERD and 11 controls were studied. Values are
expressed as mean ± se. Stationary manometry identified abnormal peristalsis in 41% of children
with EoE. During PEMP, children with EoE had an increased number of isolated (16.7 ± 3.8 vs
9.5 ± 1.6 vs 6.5 ± 1.1 ; p< 0.03) and high amplitude contractions (4.1 ± 1.2 vs 1.8 ±0.8 vs 0.1 ±
0.1; p< 0.03), and more % ineffective peristalsis both during fasting (70.5% ± 2.5 vs 57.8% ± 3.0
vs 53.8% ± 1.9; p <0.05) and during meals (68.4 ± 3.4 vs 55.3 ± 2.8 vs 48.1 ± 2.8; p < 0.05) when
compared with children with GERD and controls. Thirteen patients with EoE experienced 21
episodes of dysphagia and all correlated with simultaneous abnormal motor function.
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Conclusions—PEMP allowed the detection of ineffective peristalsis in children with EoE.
Symptoms observed in children with EoE may be related to esophageal motor dysfunction.

Dysphagia is a characteristic symptom of children and adults with eosinophilic esophagitis
(EoE). While dysphagia is usually long standing, it is often intermittent and unpredictably
interferes with activities of daily life (1,2). While many studies have characterized clinical
features of patients with EoE, the pathophysiology of dysphagia associated with EoE is
uncertain. In some patients (1,2) dysphagia may occur as a result of long segment luminal
narrowing (1), isolated strictures, diffuse trachealization, or fixed rings, including Schatzki
(3), features reflective of tissue remodeling and fibrosis (4). Yet most patients demonstrate
no discernible anatomic lesion, raising the possibility that the dysphagia occurs as a result of
motility disturbances (5,6). Unfortunately, few studies have measured esophageal motor
function in patients with EoE (6) and studies addressing this issue have utilized traditional
methodologies.

In previous studies, stationary manometry in children revealed normal function (1,2,7),
while in adults, findings ranged from normal motility to tertiary contractions, aperistalsis,
simultaneous contractions, diffuse esophageal spasm and nutcracker esophagus (1,5,6).
However, in these studies, it is not clear if these non-specific findings bear any relationship
to symptoms. One of the limitations of stationary manometry is that the clinician only
obtains 10 to 20 wet swallows in a laboratory setting, rather than during normal fasting and
fed periods. Given the intermittent nature of dysphagia in patients with EoE, it is highly
unlikely that stationary manometry accurately provides relevant assessment of esophageal
physiology at the time of the dysphagia (6). The development of combined ambulatory
prolonged esophageal manometry and pH-metry (PEMP) has contributed to more complete
understanding of esophageal motor function and pathophysiology in both children and adults
(8-10). PEMP has the advantage of providing a prolonged study of esophageal body
contractions under normal physiologic conditions over a prolonged period of time that
includes sleeping or eating (8-10). Therefore, PEMP has the capacity to identify subtle,
episodic abnormal esophageal body contractions that will likely go unmeasured utilizing
stationary manometry.

We hypothesize that patients with EoE have altered motility at the time of the dysphagia,
alterations that cannot be captured on short term manometry monitoring. The aim of our
study was to evaluate esophageal motor function in children with EoE with the use of
ambulatory prolonged esophageal manometry and pH-metry.

Methods
This prospective study was conducted at Children's Hospital, Boston, MA. Patients with
EoE and two comparison groups {gastroesophageal reflux disease (GERD) and controls}
underwent prolonged (20-24 hours) esophageal manometry and pH-metry (9,10)

Inclusion/exclusion criteria
We approached only children that were referred by their primary gastroenterologist to
undergo 24 pH-metry followed by upper endoscopy as part of their clinical evaluation to r/o
GERD reflux related atypical symptoms or esophageal disorders. All children needed to
have a previous UGI series to exclude anatomic problems. Children with anatomic
malformations, including hiatal hernia, congenital abnormalities, developmental delay,
autism or previous gastrointestinal surgery, including tracheo-esophageal fistula repair, or
fundoplication were excluded.. No children with a previous steroid therapy or elimination
diet trial were included.
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Recording technique and procedures
If the patients/parents agreed to participate, the only difference with their routine care was
that instead of a regular pH probe catheter, they were nasally intubated with a specially
designed catheter (see below) that besides the pH measurement transducer, had 4 strain
gauge pressure transducers. Therefore with that catheter and only one nasal intubation, we
could perform not only 24 hour pH measurements, but also a stationary esophageal
manometry, followed by the PEMP,.

The PEMP and stationary esophageal manometry were performed as previously described
with the use of a Microdiggitrapper recording device (Synectics, Inc., Stockholm, Sweden)
(9,10). All antacids, prokitnetics or any other medications that affects gastrointestinal
motility were stopped 3 days prior to the test. PEMP was performed with a non-perfused
solid state probe with 4 strain gauge pressure transducers separated by 5 cm from the distal
end. The probe used had a pH transducer that was located 1 cm proximal to the distal port,
with an external diameter of 5 mm (Konigsberg Instruments Inc., Pasadena, CA). Patients
had probes placed either without sedation, or with sedation of oral midazolam (0.5 mg/kg to
a maximum of 20 mg) after an overnight fast.

Initially a standard stationary esophageal manometry was performed. For this a special
on line adaptor allowed the transmission of the pressure events from the microdiggitraper to
a desktop computer. For the manometry the catheter was introduced into the stomach and a
slow pull through done to determine the lower esophageal sphincter (LES) pressure and
location. This was followed by the observation of peristalsis with at least 10 wet swallows of
water.

After completion of standard esophageal manometry, the manometry probe was repositioned
and taped with the pH transducer left 3-4 cm above the LES, and the PEMP initiated.
During PEMP patients conducted normal activities and were fed at a minimal interval of 4
hours. All activities and symptoms that occurred during the study were recorded and
analyzed.

The endoscopy was then performed 24 hours after the PEMP. In every subject, 2 biopsies
were obtained in the distal esophagus, and 2 in the upper esophagus at least 10 cm above the
GEJ, and just below the cricopharyngeous

Patient classification
a) Eosinophilic esophagitis (EoE)

According to recently published consensus criteria (1,2) children with EoE demonstrated: a)
greater than 15 eosinophils /HPF in the squamous epithelium with or without superficial
layering or eosinophil microabscesses, b) histologic esophagitis unresponsive to a minimum
of 4 weeks of treatment with a PPI given twice daily (2 mg/kg/day) c) normal pH
monitoring of the distal esophagus (defined as pH <4 for less than 6% of the study) (11) and
d) absence of eosinophilia in gastric and duodenal biopsies (1,2). Patients who had
esophageal narrowing, esophageal or Schatzki rings were excluded.

Controls
Considered normal controls if they fulfilled the following criteria: a) no dysphagia, b)
normal upper gastrointestinal barium study without evidence of obstruction, malrotation, or
hiatal hernia, c) normal gross appearance of the esophageal mucosa during endoscopy that
had been performed within 2 weeks of the PEMP d) normal pH monitoring of the distal
esophagus e) normal stationary esophageal manometry and e) normal histopathology after at
least 1 year of follow up (9).
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GERD
Patients with a reflux index of >6 % were considered to have GERD, independently of the
presence or absence of esophagitis (11).

Histological Assessment
All esophageal mucosal biopsy specimens were formalin-fixed, routinely processed,
paraffin-embedded, cut serially in 5-micron sections and stained with hematoxylin and
eosin. Histological classification of the biopsies was done as previously described (3,12).
Quantification of intraepithelial eosinophil number was performed by counting the number
of eosinophils in each biopsy in five separate high power fields (HPF) in areas with the
densest inflammatory infiltrate as previously described (3,12). Data were expressed as the
mean number of eosinophils per HPF (Nikon Optiphot-2, Plan 40x lens-surface area=0.196
mm2). The distribution of eosinophils within the squamous epithelium was also assessed.
Measurements of basal zone thickness were considered abnormal if there was basal zone
hyperplasia greater than 20% of the total epithelial thickness or lengthening of the papillae
to greater than, or equal to, 75% of the epithelial height (12). Superficial layering of
eosinophils was defined as preferential concentration of eosinophils in the upper one third of
the esophageal epithelium. Microabscesses of eosinophils were defined as clusters of 4 or
more eosinophils, typically near the mucosal surface (3,12)

All clinical and histopathological analyses were performed by investigators who were
blinded to the patient's history and clinical diagnosis. Informed consent was obtained and
this prospective study was approved by the investigational review board of Children's
Hospital Boston.

Sample size
Based on our previous experience with PEMP on control children we expected to see
ineffective peristalsis in 50 + 20 % of swallows during PEMP in the controls, and postulated
an ineffective peristalsis in 70% in EoE patients. Using a power of 0.8 and alpha of 0.05 we
calculated we would need 15 patients in each group. However as the study progressed it
became apparent it was very difficult to enrole control and reflux patients, so we decided to
stop the study after reaching 15 patients in the EoE group. By the time the 15th patient in the
EoE had been diagnosed, we had already enrolled other patients, so the total final number of
EoE patients was 17.

Data analysis
Data was analyzed as previously described (8-10) using a Synectics software package
(Multigram Version 5.01 C2).

pH-metry
The pH parameters analyzed consisted of total % of time of acid exposure, total # of acid
reflux episodes, duration of longest acid reflux episode, and # of prolonged (>5 min) acid
reflux episode.

Stationary esophagel manometry
Upper esophageal sphincter (UES) pressure, upper esophageal contraction amplitude and
duration, lower esophageal sphincter (LES) pressure, lower esophageal contraction duration
and % of normal swallows during at least ten wet swallows were analyzed. Amplitude >
95% was defined as > 180 mmHg
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PEMP
a. Motility variables for the PEMP were reported for the transducer in both the lower

and upper esophageal body (8,9). Variables studied included: # of esophageal
contractions, frequency of esophageal body contractions per minute, median
contraction amplitude and duration, % of multi-peak contractions, % of
contractions >25 mm Hg, % of contractions >180 mm Hg, % of contractions >7 s
in duration, % of peristaltic, simultaneous, and isolated contractions.

b. Peristalsis.- Analysis of the efficacy of the contractions and peristaltic sequences in
all three transducers were also included (8,9). Adequate amplitude was defined as
amplitude of a wave > 40 mm Hg in the distal most channel. Contractions were
defined as peristaltic between 2 adjacent recording sites if the onset of contraction
at the distal site occurred 0.3-8.0 seconds after the onset of contraction at the
proximal site. Intervals shorter than 0.3 sec between contractions at adjacent sites
were considered to represent simultaneous contractions. Each peristaltic sequence
was further subdivided in the following 3 groups: 1) Complete sequences .-
contractions occurring in all channels, 2) Dropped sequences .- when a contraction
was missing in the distal channel, or 3) Interrupted sequences.- when a contraction
was missing in the proximal or middle channel (8-10).. Mechanical effectiveness of
the peristaltic sequences was categorized as 1.) mechanically effective if both
complete peristalsis and adequate amplitude were achieved, 2.) possibly effective if
complete peristalsis without adequate amplitude was achieved, or 3.) ineffective if
neither complete peristalsis nor adequate amplitude were achieved. (8-10). The
peristaltic analysis was performed for total, meal, upright, and supine periods.
(8-10).

Motility and pH measurements were analyzed at the time of each symptom. A positive
correlation was classified if the motility abnormality occurred within a margin of 30 seconds
before or after the symptom

A blinded investigator (SN) unaware of the patients’ diagnosis analyzed all manometric
findings. Statistical analysis was performed using SPSS ® (Chicago, Il). Qualitative values
are expressed as mean ± sd. Comparisons of proportions were made with Chi square. The
Kruskal Wallace rank sum test was used to compare nonparametric data from the three
groups. Significance was defined as a P <0.05. Bonferroni correction was used for multiple
comparisons.

Results
Seventeen patients with EoE, 11 control patients and 13 patients with GERD were included.
There were no statistically significant differences in clinical characteristics between patients
with EoE and those with GERD (Table 1). Dysphagia was present in all patients with EoE;
7/17 (41.2%) had dysphagia while swallowing solids, 5/17 (31.3%) had dysphagia at every
meal and 1/17 (5.9%) had dysphagia to both liquids and solids. Intermittent occasional
dysphagia was also described in 54% of patients with GERD. All EoE had evidence of
microscopic esophagitis. In the GERD group 5/13 had normal biopsies and (8/13) had
esophagitis. All control patients had normal biopsies..

1.- pH monitoring results
No differences were identified when comparing the pH values between control and EoE
patients, whereas GERD patients showed significantly more reflux as compared with EoE
and controls. (Table 2).
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2.- Esophageal stationary manometry
Measurements were normal in all control and GERD patients (Table 2) All patients with
EoE had normal LES pressure and function. (Table 2) but abnormal peristalsis was seen in
41%. The percentages of abnormal peristalsis, abnormal amplitude and overall abnormal
stationary motility were significantly increased in children with EoE compared to those with
GERD and controls. (p<0.01).

3.- Prolonged Esophageal Manometry with pH-metry
PEMP measurements were normal in all controls and GERD patients (1,2,4). Children with
EoE showed nonspecific motility abnormalities compared to those with GERD and controls.
In addition, children with EoE showed an increase number of isolated and high amplitude
contractions in the distal esophagus, significantly fewer numbers of complete peristaltic
waves, and more ineffective peristalsis both during fasting and during meals. (Figures 1-4).
No other differences were observed. The % isolated contractions in the upper esophagus was
7.8 ± 2.3, in the controls, 9.9 ± 2.3 in GERD and 6.5 ± 1.2 in EoE. The mean amplitude of
contractions in the upper esophagus was 44.8 ± 4.2 mmHg in controls, 45.2 ± 4.6 mmHg in
GERD, and 43.9 ± 4.8 mmHg in EoE.

The manometric tracings were then analyzed comparing patients by group and by degree of
esophagitis. As can be seen in Figure 5 there was no difference in the % of ineffective
peristalsis when controlling for the degree of esophagitis.

Thirteen patients with EoE experienced 21 episodes of dysphagia during PEMP and all
episodes correlated with abnormal motor function. Non-peristaltic contractions (Figure 4)
occurred during 90% of the episodes, isolated and repetitive contractions in 90%, amplitude
> 180 mmHg in 70%, abnormal peaked contractions in 41%, reflux events < 5 minutes in
29.5% and reflux events > 5 min in 7%. None of the GERD patients had dysphagia during
testing.

All EoE patients with abnormal stationary manometry also had abnormalities in PEMP. The
patients with EoE that had a normal stationary manometry also had abnormalities picked up
during PEMP. No patients in the control or GERD group had abnormalities either in
stationary manometry or the PEMP.

Discussion
Dysphagia accounts for the majority of complaints in adults and adolescents with EoE but
its genesis and pathophysiology are not well understood (1,2,6,13). In some patients,
dysphagia may be explained by structural changes, such as strictures and rings, that result
from tissue remodeling observed in diseases characterized by chronic eosinophilia (1,2,4).
Yet in many patients no underlying anatomic lesions exist and the exact reason dysphagia
develops is unclear. An alternative explanation is that some patients with EoE develop
motor dysfunction as a result of eosinophilic inflammation, a hypothesis that has been
addressed by a limited number of studies using mainly stationary manometry, a technique
that is limited by the small number of wet swallows (1,2,6,13). In patients with EoE,
dysphagia is often intermittent, and rarely occurs during stationary manometry studies. As a
result of this limited time of analysis, several features unique to EoE have likely been
missed. Thus, information pertinent toward this relatively new disease may escape capture
with stationary manometry and subtle motor abnormalities responsible for symptoms remain
unrecorded (1,2,6,13).

The first finding of our study is that PEMP was able to measure the temporal occurrence of
children's symptoms, during meals and other daily activities, in association with esophageal
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dysfunction. With the use of PEMP, we have shown that children with EoE have ineffective
peristalsis (particularly during meals), high amplitude contractions and increased number in
isolated contractions, as compared with normal controls and GERD patients. Second, and
most importantly, we documented that dysphagia correlated with these esophageal motor
abnormalities. Taken together, these findings provide support for a role of esophageal motor
dysfunction in the pathogenesis of dysphagia in children with EoE. Finally, stationary
manometry measurements obtained in our study differ from those previously reported in
children with EoE. Cheung et al showed that 11 children with EoE had normal esophageal
manometry (7) whereas in our study, we found that 41% of children with EoE showed
abnormal stationary manometry with non-specific abnormalities, suggesting that esophageal
motor abnormalities may be more common than previously suspected. . Our data are more
consistent with that seen in adults with EoE who showed abnormal stationary esophageal
manometry in up to 35% to 53% of adults (1,5,6). Similar to most adult studies, all of our
patients had normal LES function, but we did not identify any evidence of primary
esophageal motor abnormalities (like achalasia or diffuse esophageal spasm) (1,5,6). This
may reflect the fact that the duration of disease may influence in the type of motility
abnormalities seen, and different phases in the development of esophageal motor
abnormalities in EoE may exist (5,6). While motility is initially normal, developing patterns
consisting initially of hyperperistaltic or spastic abnormalities as seen here in children, may
eventually evolve into abnormal peristalsis with low amplitude simultaneous contractions
(5,6,13). This evolution has been observed in other disorders affecting esophageal motor
function like GERD or achalasia (5,6)

The exact genesis of the motility abnormalities seen in patients with EoE is not clear. It is
possible that non-specific inflammation causes the motility abnormalities described here. To
support this observation, two studies have shown that esophageal motor abnormalities
associated with any form of esophagitis (GERD (14), EoE (6,13)) disappeared after
successful treatment. Alternatively, patients may have a primary motility disturbance, or
abnormalities that occurred secondary to esophageal eosinophilic inflammation. We showed
significant esophageal motor alterations in EoE patients as compared not only with controls,
but also with GERD patients with esophagitis, and we did not find a relationship between
the severity of the esophagitis and the manometric abnormalities, suggesting that the
abnormal motility is not only related to mucosal inflammation, but may related to
submucosal eosinophilic infiltration..Other reports suggest that motor abnormalities in EoE
do not correlate with the degree of mucosal inflammation indicating that the problem may
be related to deeper involvement of esophageal tissue (13). In fact, studies in which full
thickness biopsies of adults with EoE documented eosinophilic infiltration in all esophageal
layers (15,16). In further support of this speculation, our previous study of children with
EoE demonstrated significant esophageal wall expansion, with thickening of the total wall,
mucosa, submucosa, and muscularis propria (16,17). Alternatively, our findings may
represent manifestations of tissue remodeling with associated fibrosis as shown in 2
previous studies that demonstrated increased trichrome staining of the esophageal
subepithelial space of children with EoE. (4,18) Future large prospective studies that control
for the degree of inflammation and type of eosinophilic infiltration are needed to further
establish if the motility abnormalities are a result of nonspecific inflammation, the degree
and depth of the eosinophilic infiltration or are independent. (15,16)

Mechanistic studies of esophageal motor function in EoE are lacking but in other systems,
eosinophils affect motor function and nerve activation. For instance, eosinophil derived
major basic protein (MBP) binds to muscarinic acetylcholine receptors (19) that are
associated with smooth muscle contraction and subsequent dysmotility. Eosinophil derived
TGF-beta leads to increased fibroblast contraction in vitro and eosinophil degranulation that
has been associated with axonal necrosis which may produce abnormal motility patterns
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(16,20). In contrast, deposition of extracellular MBP in esophageal epithelial surfaces did
not correlate with the severity of the motility abnormalities in adults with EoE, (13),
suggesting that other mechanisms may be important. Animal studies suggest other possible
mechanisms. In a murine model of eosinophilic gastroenteritis, mucosal eosinophils lead to
gastric dysmotility thru an eotaxin-1 dependent response (21). In animal models of
esophagitis, the inflammatory cytokines IL1-beta and IL-6 inhibit acetylcholinesterase
release and result in esophageal dysmotility (22). Finally, eosinophil deficient mice are
protected from airway hyperreactivity, supporting a role for this cell in smooth muscle
contraction. (23) Mast cells may also impact esophageal motor function. They are also
present in higher numbers in patients with EoE and mast cell genes are upregulated in some
patients with EoE (24) Activation of acetylcholine by histamine released from mast cells in
the esophageal wall may therefore cause contraction of smooth muscle fibers in the
muscularis mucosa resulting in uncoordinated contractions (25). Finally, several recent
studies support the impact of eosinophil related inflammation on esophageal dysfunction. As
mentioned above, Aceves et al and Chehade et al, demonstrated evidence of tissue
remodeling with fibrosis in the esophageal tissues of children with EoE. (4,18) In addition,
Aceves et al, showed increases in TGF-beta and pSMAD activation supporting this pathway
in the pathogenesis of fibrosis. (18)

When these basic findings are taken in the context of previous clinical studies, one could
speculate that inflammation, particularly if it involves deeper esophageal layers, may lead to
esophageal dysmotility and subsequent dysphagia or feeding difficulties. For instance, in
well defined children with EoE, Sant'Anna et al reported dysphagia and food impaction were
the most common associated feature. (26) In addition, a number of recent studies in adult
and children with EoE have documented the presence of symptoms of dysphagia and
feeding difficulties that may be associated with dysmotility. (27-33)

A limitation of the present study is that we did not repeat the PEMP after successful
treatment to see if there was improvement on esophageal motor function. In a previous
study, Lucendo et al described that in 7 patients with abnormal esophageal peristalsis on
stationary manometry before treatment, the motility abnormalities and dysphagia improved
after topical steroid treatment (13). Further prospective studies are needed to try to establish
if the underlying manometric abnormalities are completely reversible after treatment.
Another limitation is the fact we do not have any objective evidence that the motility
abnormalities we found produce abnormal bolus transit. Studies in adults and children have
shown that the manometric evidence of ineffective peristalsis may over state the clinical
implication and that bolus clearance, as measured with impedance, may be a better indicator
of esophageal motor function and may be a better tool to evaluate patients with dysphagia
(6). Further studies to establish the relationship between esophageal transit and motor
abnormalities in EoE patients are needed.

In conclusion, we have shown that children with EoE have esophageal motor abnormalities
during both during stationary and prolonged esophageal manometry. Importantly, symptoms
correlated with esophageal motor events, suggesting that the dysphagia present in children
with EoE normal anatomy may be related to esophageal motior events.

Current knowledge

• Dysphagia is one of the main presenting symptoms in patents with eosinophilic
esophagitis

• The pathophysiology of the dysphagia is not understood
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• There is a lack of information on esophageal motor function in children with
eosinophilic esophagitis

• There is limited information about esophageal motor function in adults, and the
studies are confined to standard esophageal manometry in which only 10-20 wet
swallows are performed

What is new here

• We studied children with eosinophilic esophagitis using prolonged esophageal
motility.

• This technique allows the study of esophageal motor function over 24 hours,
and during regular activities

• We found manometric abnormalities in the eosinophilic esophagitis group that
may explain the presence of dysphagia
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Figure 1. Major findings during the PEMP
Patients with EoE had significantly higher number of isolated and high amplitude
contractions. (* p< 0.03)
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Figure 2. Analysis of peristaltic waves during PEMP
There were significant differences (p < 0.05 ) between EoE and the other two groups. There
were no differences between controls and GERD.
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Figure 3.
Tracing from a PEMP in a patient with EoE showing high amplitude contractions (*) in the
distal esophagus. The first channel shows the distal intra-esophageal pH recording. The last
4 channels reflect esophageal pressure measurements at different levels above the lower
esophageal sphincter.
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Figure 4.
Tracing from a PEMP in a patient with EoE showing ineffective peristalsis during an
episode of dysphagia (**). A high amplitude contraction in the distal esophagus can also be
appreciated (*). The first channel shows the distal intra-esophageal pH recording. The last 4
channels reflect esophageal pressure measurements at different levels above the lower
esophageal sphincter.
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Figure 5. Peristaltic abnormalities according to the patient group and degree of esophagitis
Theree was no significant difference in the % of abnormalities within groups when
comparing the different degrees of esophagitis.
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Table 1
Patient characteristics

There were significant differences when comparing the controls with the EoE group, but no differences
between EoE and GERD patients.

Eosinophilic Esophagitis GERD Controls

Number of patients 17 13 11

Gender (Female) (*) 3/17 (18 %) 4/13 (31%) 7/11 (63%)

Age (years) 9.7 ± 1.1 13.5 ± 1.3 12.7 ± 1.6

Dysphagia (*) 17/17 (100%) 7/13 (54%) 0/7 (0%)

Odynophagia 0/17 (0%) 1/13 (8%) 0/11 (0%)

Food impaction 5/17 (30%) 3/13 (23%) 0/7 (0%)

Chest pain 4/17 (24 %) 7/13 (54%) 4/11 (36%)

Chest pain with Meals 4/17 (24 %) 3/13 (23%) 1/11 (9%)

Regurgitation of food 5/17 (30%) 2/13 (15%) 3/11 (27%)

Vomiting 10/17 (60%) 5/13 (36%) 5/11 (46%)

Wheezing 2/17 (12%) 0/13 (0%) 0/11 (0%)

Heartburn 4/17 (23%) 4/13 (31%) 3/11 (27%)

*
p<0.05. Values are expressed as mean + S.E.
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Table 2

24 hour pH monitoring and stationary manometry results

Eosinophilic Esophagitis GERD Controls

Number of patients 17 13 11

Duration of prolonged study (hrs) 21.6 ± 0.6 20.0 ± 1.7 21.3 ± 1.1

Esophagitis in distal esophagus 17 7/13 0

Esophagits in proximal esophagus 16/17 2/7 0

pH-metry

% total time with pH < 4 (*) 1.6 ± 0.4 12.4 ± 1.8 3.9 ± 1.4

Total acid episodes > 5 min (*) 0.7 ± 0.2 5.1 ± 0.7 0.6 ± 0.4

Longest episode of acid reflux (*) 5.4 ± 1.2 34.4 ± 10.5 3.8 ± 0.8

Total number of reflux episodes (*) 27.6 ± 6.1 139.6 ± 25.0 40.8 ± 8.6

Stationary Esophageal manometry

UES pressure mmHg 112 ± 8.0 133.0 ± 7.8 116.2 ± 9.6

LES pressure mmHg 23.7 ± 7.0 24.2 ± 2.11 19 ± 6.2

Amplitude of lower esophageal contractions (mmHg) 81 ± 7.0 96.7 ± 6.6 94.1 ± 3.3

% normal swallows 70.1 ± 6.5 97.3 ± 1.4 97.8 ± 2.2

Abnormal peristalsis (>3 abnormal swallows) 7/17 (41%) 0/13 (0%) 0/11 (0%)*

Abnormal amplitude (< 40 mmHg) 1/17 (5.9%) 0/13 (0%) 0/11 (0%)

Number of patients with abnormal stationary motility 7/17 (41%) 0/13 (0%) 0/13 (0%)*

*
p < 0.01 between 3 groups. During subgroup comparison there were significant differences when comparing controls and EE , or GERD and EE.

There were no differences when comparing GERD and controls. UES.- Upper esophageal sphincter; LES: Lower esophageal sphincter. Values are
expressed as mean + S.E.
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