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Abstract Interobserver variability affects investiga-

tions involving assessment of complex visual data,

such as histopathology, radiology and motility. This

study assessed interobserver variation for interpreta-

tion of antroduodenal manometry (ADM), as this has

not been previously investigated. Thirty-five ADM

recordings from children aged 0.3–18 years were

independently evaluated by five experienced paediat-

ric gastroenterologists who were blinded to cases�
clinical histories. Intra-class correlation (ICC) was

analysed for detection and measurement of phase

three of the migrating motor complex (MMC) and

Cohen�s kappa statistic was calculated between

observer pairs for detection of specific motility features

and final diagnosis. Observers were unanimous on the

differentiation of normal and abnormal motility in

63% of cases. There was excellent interobserver

agreement for the number of phase three of the MMC

in fasting (ICC = 0.82, P < 0.0001) and for measure-

ments of phase three of the MMC (ICC = 0.9999,

P < 0.0001). Detection of other normal and abnormal

motility patterns varied more. Objective findings such

as the presence of phase three of the MMC correlated

more closely than findings that involved the integra-

tion of several variables, such as final diagnosis.

However, these data overall indicate that agreement

between expert observers for the distinction of normal

and abnormal antroduodenal motility compares

favourably with other standard medical assessments.

Keywords antroduodenal manometry, children,

functional gastrointestinal disorders, interobserver

variation, intra-class correlation, kappa values.

Abbreviations: ADM, antroduodenal manometry; IBD,

inflammatory bowel disease.

INTRODUCTION

Diagnostic criteria for paediatric antroduodenal

manometry (ADM) studies have been published,1–3

but the impact of these criteria on interobserver

variability in interpretation of these studies has not

been assessed. In other disciplines involving the inter-

pretation of complex visual data, such as radiology and

histopathology, identification of areas of maximal

interobserver variation has led to modification of

diagnostic criteria and increased reliability.4–9 The

objectives of this study were to assess the degree of

inter-observer variation in the interpretation of paedi-

atric ADM studies and to identify sources of inter-

observer variation to provide recommendations for

future guidelines on interpretation. We hypothesized

that significant interobserver variation occurs in the

interpretation of such studies and that the variability

will be less for objective criteria, such as the presence

of phase III of the migrating motor complex (MMC)

than for subjective assessments involving the integra-

tion of objective information such as final diagnosis.

MATERIALS AND METHODS

This study was approved by the human rights commit-

tee of all participating hospitals. Water perfused ADM
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recordings from 35 children (19 female, age range

4 months to 18 years, median 6 years,) previously

studied for clinical indications were selected by research

assistants in participating hospitals to represent a

variety of motility abnormalities encountered in clini-

cal practice. The de-identified recordings were indepen-

dently evaluated by five paediatric gastroenterologists,

experienced in the interpretation of paediatric ADM,

who were blinded to cases� clinical histories. Original

clinicians� motility diagnoses for the patients, incorpo-

rating clinical history, physical examination, results of

ADM and other investigations, were: normal (n ¼ 8),

intestinal myopathy (n ¼ 5), intestinal neuropathy

(n ¼ 10), rumination (n ¼ 3), postprandial hypomotility

(n ¼ 6), low amplitudes due to duodenal dilatation

(n ¼ 2) and non-specific abnormalities (n ¼ 6). Some

cases had more than one diagnosis. All recordings

conformed to published minimum standards for paedi-

atric manometry.10 Specifically, all included at least one

recording channel in the gastric antrum and three in the

small intestine at all times. After the test meal,

retrograde catheter migration occurred in 16 cases,

placing between one and three additional channels in

the antrum or gastric body. Recordings had five (n = 1),

six (n = 5), seven (n = 3) or eight (n = 26) channels. Each

study included at least 3 h of fasting and one postpran-

dial hour. Median total duration was 319 min (range

250–500 min). Drugs were administered in 20 cases;

erythromycin was used in all 20 cases, octreotide in two

cases and cisapride in one case.

Clinicians were provided with patient age, study

duration, relevant events including fasting, feeding,

medication and symptoms during the study and cath-

eter details. Composition of test meals was provided.

In 27 cases, the test meal provided at least 10 kcal kg)1

and at least 30% of calories as fat calories. In the

remainder, caloric intake was limited by the patients�
clinical condition. Diagnostic criteria for normal and

abnormal motility, including specific abnormal

patterns were not provided.

Recordings were coded for 20 manometric features

(Table 1). Categories were based upon published crite-

ria1–3 and included final diagnosis (Table 2), and pres-

ence and characteristics of the phase III of the MMC.

For each item, the option of �judgment not possible

from this recording� was available.

Statistics

To determine sample size, the level of agreement

between two comparable raters was estimated to be

Table 1 Manometric features coded in report form

Phase III of the migrating motor complex
Presence in fasting trace and number found
Presence in postprandial trace and number found
Presence after drug provocation and number found
Entirely normal or present with abnormalities
Amplitude
Migration
Interval

Presence of abnormal patterns
Sustained tonic–phasic contractions
Postprandial non-migrating clusters
Other abnormalities found

Postprandial response
Presence of a change to postprandial motility pattern

(interruption of MMC by meal)
Postprandial motility, gastric antrum

(normal, reduced, increased)
Postprandial motility, duodenum

(normal, reduced, increased)
Overall Assessment

Motility diagnosis possible on recording provided
Motility normal or not
Specific motility diagnosis
Severity of motility abnormality
Comments

Table 2 Manometric features of motility disorders

Motility disorders Main characteristics

Intestinal myopathy Persistently low-amplitude (<20 mmHg), coordinated contractions in the
absence of dilated bowel

Intestinal neuropathy Normal amplitude but abnormal patterns of contractions
Rumination Pattern of brief, simultaneous pressure increase in all recording sites

associated with regurgitation
Postprandial hypomotility Motility index <600 mmHg/30 min after ingestion of meal
Failure to induce fed pattern Occurrence of phase III of the MMC within 2 h after ingestion of meal
Mechanical intestinal obstruction Prolonged simultaneous non-propagating contractions

Postprandial clustered contractions lasting >30 min
Neonates: High amplitude retrograde propagating contractions
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0.80. To detect this level of agreement with an error

bound of 5% and a power of 0.80, 35 cases must be

assessed by each of the five paediatric gastroenterolo-

gists with a comparable level of experience. These

values provided for adequate precision and power for

detecting agreement between pairs of raters and an

overall generalizability estimate of agreement. The

level of precision and power was lower for different

types of cases due to sub-grouping.

For the assessment of agreement for continuous

variables, intra-class correlation (ICC) coefficients

were calculated. For the assessment of pairwise rater

agreement for categorical variables (between clinicians

A and B, B and C, etc), Cohen�s kappa values were

calculated. Kappa values above 0.4 indicate good

agreement; above 0.75 denotes excellent agreement.11

Other categorical data were compared with chi-squared

tests. For non-parametric continuous numeric vari-

ables, Mann–Whitney U-test or Wilcoxon signed rank

sum tests were used. For the assessment of relation-

ships for continuous variables, Spearman�s correlation

coefficient was calculated. For the overall assessment

of agreement (i.e. all five raters concomitantly), a

generalizability coefficient was calculated. A P-value of

<0.05 was taken as significant.

RESULTS

Agreement on major categories

Kappa tests for all categories are shown in Table 3.

Detection of phase III ranked best, followed by differ-

entiation of normal and abnormal motility, followed by

diagnosis, meal response and detection of abnormal

patterns.

Motility diagnosis

When cases of �judgment not possible� were excluded,

observers were unanimous on the differentiation of

normal and abnormal motility in 63% of cases.

When �judgment not possible� was included as a

diagnostic category, this agreement was 46%. The

�judgement not possible� option was used for motility

diagnosis up to nine times (mean 3.6) by the

observers. Observers were unwilling or reluctant to

assign diagnoses in many cases due to lack of clinical

information or concerns about technical aspects of

the studies. Vascular compression of the manometry

catheter was suspected in three (9%) cases. Problems

with catheter position or connections were queried in

six (17%) cases. The median agreement for the

distinction between normal and abnormal was

K = 0.57. Levels of agreement varied between obser-

ver pairs, ranging from K = 0.92 (P < 0.001) for

observers A and B to K = 0.2 (P = ns) for observers

C and D. Levels of agreement for specific diagnoses

are indicated in Table 3. After normal motility, the

highest agreement was for the diagnosis of intestinal

myopathy, median K = 0.45 (range: K = 0.21,

P = 0.055 to K = 0.75, P < 0.001). In the case where

well-organized, low-amplitude phase III of the MMC

were clearly visible, agreement on the diagnosis of

myopathy was universal. In other cases, observers

noted that either myopathy or severe neuropathy

could produce similar manometric appearances. In

the case of combined myopathy and neuropathy,

agreement was less (17% of observer pairs) than in

the four cases of pure myopathy (58% observer pairs).

As in many other instances, observers were reluctant

to make a diagnosis without clinical information.

Only three of the five observers diagnosed rumina-

tion, highlighting the need for patient�s observation

during manometry to diagnose this condition. For the

observers who made this diagnosis, agreements

ranged from K = 0.356 (P = 0.03) to K = 0.839

(P < 0.001), median 0.37. There were insufficient

cases assigned to other diagnostic categories for

kappa analysis. Intraobserver agreement was assessed

by comparing the original clinician�s diagnosis (incor-

porating clinical history, examination and other

investigations) with the same clinician�s findings

when examining the de-identified files used in the

study. Original clinician�s differentiation of normal

vs abnormal was reproduced in 62.5–100% of cases

(kappa=ns due to insufficient cases). Using logistic

Table 3 Kappa values: pairwise interobserver agreement

Value Median IQR Range

Normal vs abnormal motility 0.5685 0.134 0.69
Detection of phase III 0.7065 0.1527 0.44
Detection of change to
postprandial motility pattern

0.478 0.099 0.217

Abnormal patterns 0.2715 0.1877 0.71
Diagnosis 0.44 0.3197 0.9
Normal motility 0.5685 0.134 0.691
Myopathy 0.4515 0.28525 0.541
Neuropathy 0.267 0.163 0.356
Phase III normal 0.5255 0.2875 0.752
Phase III amplitude 0.6015 0.28575 0.816
Phase III interval 0.6 0.284 1.154
Phase III migration 0.3185 0.1475 0.611
Postprandial antral
hypomotility

0.2975 0.5115 0.701

Postprandial duodenal
hypomotility

0.4245 0.38025 0.609
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regression analysis, the only factor independently

related to consensus for the diagnosis of normal vs

abnormal motility was agreement on the presence of

at least one phase III of the MMC. Therefore, factors

affecting detection of phase III were examined in

detail.

Fasting motility

Agreements for characteristics of the MMC are

shown in Table 3. Because only 13 recordings had

two or more phase III of the MMC, case numbers

were insufficient to determine interobserver agree-

ment for characterization of the interval between

phase III in some observer pairs. Identification of

reduced contraction amplitude agreed well, with

K = 0.41 (P = 0.04) to K = 1.0 (P < 0.001), median

K = 0.65. Generalizability coefficient summarizing

kappa values for determination of amplitude (normal

or reduced) was 0.60, P = 0.0003. In contrast, there

was marked variation in classification of migration of

phase III, with K = 0.04 (P = 0.86) to 0.65 (P = 0.001),

median K = 0.32. The generalizability coefficient

summarizing kappa values for determination of

amplitude, migration and interval for phase III of

the MMC was 0.53, P = 0.0019.

Because the majority of recordings demonstrated

abnormal motility, characterization of phase III of the

MMC was sometimes difficult. Agreement was influ-

enced by whether or not observers classified groups of

contractions as phase III or merely as clusters. Exam-

ining only the 44 (57%) phase IIIs that all observers

agreed were present, agreement for all characteristics

was close to perfect, although subgroups were often too

small to perform kappa analysis.

Motility response to meal

Agreements for assessment of motility response to

feeding are shown in Table 3. All agreed on change to

postprandial motility pattern in 63% of relevant cases

(n = 27 with meal stimulus adequate to induce fed

pattern), excluding �judgment not possible� or 41% of

cases if this was included as a separate category.

However, agreement for assessment of postprandial

hypomotility was highly variable. For antral postpran-

dial hypomotility, values ranged from K = 0.02 (P = ns)

to K = 0.72 (P < 0.001), median K = 0.30. Where two

antral sensors were present (n = 5), 86% of observer pairs

agreed vs 67% for cases with one antral sensor (P = ns).

For duodenal postprandial hypomotility, agreement

ranged from K = 0.02 (P = ns) to K = 0.63 (P = 0.001),

median K = 0.42. The generalizability coefficient

summarizing kappa values for postprandial hypomotil-

ity was 0.327, P = 0.068.

Abnormal patterns

The presence or absence of sustained tonic–phasic

contractions was agreed in 60% and postprandial non-

migrating clusters in 57% of cases. Authors most

commonly agreed when abnormal patterns were

absent. Agreements ranged from K = 0.06 (P = ns) to

K = 0.74 (P < 0.001), median 0.25 for sustained tonic–

phasic contractions to K = 0.09 (P = NS) to 0.59

(P = 0.002), median 0.29 for postprandial non-migrating

clusters.

Kappa testing between observer pairs

Kappa values for all variables assessed were combined

into an overall mean kappa value for each observer

pair. Mean overall kappa values were 0.47, 0.48, 0.47,

0.38 and 0.47 for observer pairs involving observers A,

B, C, D and E, respectively. Mean overall kappa values

for observer pairs were not significantly different,

except for those pairs including observer D. Mean

kappa values for all variables for pairs including

observer D were significantly lower than those for

pairs not involving this observer (P £ 0.003 for all

pairs).

Detection of phase III of the MMC

Interobserver agreement for the number of phase III of

the MMC during fasting was excellent (ICC = 0.82,

P < 0.0001). Intra-class correlations for number of

phase III of the MMC after drug provocation and in

the postprandial period were 0.51 (P < 0.0001) and 0.67

(P < 0.0001), respectively. For the overall detection of

phase III, ICC was 0.75 (P < 0.0001). Kappa values for

presence of phase III were also determined, to compare

agreement for phase III detection with agreement in

other categories subsequently. Kappa values for pres-

ence of phase III in fasting, postprandial and post-drug

periods were 0.69 (median; range: 0.57–0.78), 0.74

(0.67–0.80) and 0.64 (0.41–0.85), respectively. The

generalizability coefficient summarizing detection of

phase III in these periods among all observers was 0.69,

P = 0.0001.

There were 77 phase III of the MMCs measured by at

least one observer. Fifty-seven per cent of the phase IIIs

were marked by all five observers, 13% by four, 12% by

three, 1% by two and 17% by one observer.

Because of the importance of agreement on phase III

of the MMC as a predictor of consensus for overall

F. L. Connor et al. Neurogastroenterology and Motility

� 2008 The Authors
Journal compilation � 2008 Blackwell Publishing Ltd4



diagnosis, factors influencing phase III detection were

assessed. Examining phase IIIs marked on tracings

indicated that some clusters of contractions marked as

phase III by some observers, but were not classified as

phase III by other observers. For instance, some

observers classified an �interrupted� MMC (described

in some cases of pseudo-obstruction and in myotonic

dystrophy) as a single phase III of the MMC, whereas

others counted two phase III of the MMCs.

When traces were analysed for possible factors

contributing to the disparity in numbers of phase III

of the MMC detected, several factors emerged as

significant (P < 0.05) in logistic regression analyses

(Table 4). Factors associated with increased agreement

on phase III were longer duration of phase III, presence

of phase III in more channels, and the absence of phase

II, that is, a quiescent tracing prior to phase III. Factors

associated with greater disagreement on the presence

of phase IIIs included low-amplitude contractions,

continuous adjacent manometric activity in one or

more channels and emesis on the same page as phase

III.

Measurements of phase III of the MMC

Measurements of the 44 phase IIIs marked by all

observers were used to calculate ICC for both start

and finish times. This yielded 440 start and finish

times in up to eight channels or 1259 measurements

for both start and finish. Agreement was extremely

strong, with ICC = 0.9999, P < 0.0001 for both start

and finish.

DISCUSSION

The Research Agenda for Pediatric Gastroenterology,

Hepatology and Nutrition notes that diagnostic tests

and techniques used to evaluate motility disorders and

functional gastrointestinal (GI) disorders would be

more widely accepted if methods of interpretation

were validated.12 The aim of this study was to assess

paediatric ADM by gauging existing levels of observer

agreement. By pinpointing factors associated with

interobserver variation, this study identifies areas

where variation may be possibly reduced.

Previously, interobserver variation in GI manometry

has been studied incidentally during attempts to

develop computer programs for the analysis of motility

data. In this context, computer programs have been

evaluated against the combined responses of teams of

trained observers.13–17 Alternatively, assessment of

observer characterization of motility traces has been

used in attempts to generate �learning sets� from which

computer pattern recognition software can be de-

vised.18 Interobserver variation has also been assessed

in the evaluation of pull through techniques for the

measurement of lower oesophageal sphincter pres-

sure.19,20 Interlaboratory differences have been noted

in the analysis of ADM with respect to the identifica-

tion of �late phase III� of the MMC.21 However, few

studies have set out with the primary aim of assessing

interobserver variability in the assessment of mano-

metric data.22–25

Previous studies of interobserver variability in GI

manometry assessed detection of contractile events,

such as antroduodenal contractions or transient lower

oesophageal sphincter relaxations. No previous study

has addressed pattern recognition, interpretation of

findings or final diagnosis.

In regard to detection of contractile events, Ander-

son et al18 analysed detection of contractions by five

observers in ADM and found 60% agreement overall

(range 72–97% between observer pairs). They did not

assess observers� measurement of contractions, pattern

recognition or final diagnosis. The agreement for

detection of phase III of the MMC found in this study

among five observers is consistent with the above.

In our study, factors which influenced the detection

of phase III of the MMC included low amplitude, brief

duration, limited propagation, and artefacts such as

continuous manometric activity. For many of these

factors, increased awareness is likely to reduce varia-

tion. For others, such as duration of phase III, extent of

propagation and approach to interrupted phase IIIs,

Table 4 Factors independently associ-
ated with agreement for detection of
phase III of the migrating motor complex
(MMC)

Feature Agreed Disagreed P*

Duration (mean in min) 5.4 3.9 <0.001
Number of channels 5.7 4.5 <0.001
Absence of phase II of the MMC 35/220 (16%) 5/82 (6%) <0.001
Low amplitude 12/44 (27%) 17/33 (52%) <0.001
Continuous adjacent activity 10/44 (23%) 17/33 (52%) <0.001
Emesis on same page 20/220 (9%) 19/83 (23%) <0.001

*Logistic regression analysis.
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consensus is required on a uniform approach. Variabil-

ity in the detection of low-amplitude phase IIIs was

exaggerated by the study design as only paper tracings

were provided, preventing observers from expanding

the amplitude (y) axis to enhance visibility.

In general, interobserver variation is greater for

detection of events than for measurement of defined

contractile events as shown in a study of interobserver

variability in measurement of mean lower oesophageal

sphincter pressure by Van Herwaarden et al.16 Simi-

larly, in this study correlation was even better for

measurement of phase III of the MMC than for its

detection.

In regard to postprandial hypomotility, there was a

trend to more disagreement in cases where meal

stimulus was regarded as inadequate. In normal chil-

dren, duodenal motility index doubles for 40 min after

a meal.3 However, motility index is generally regarded

as a research tool and is not usually calculated in

clinical studies. In clinical paediatric practice, frequent

artefacts from movement and straining often prevent

reliable computerized calculation of motility index.

For these reasons, postprandial motility was assessed

visually in the usual manner for clinical studies. The

variability encountered in the assessment of postpran-

dial response suggests that when possible motility

index should be calculated.

The interobserver variability for detection of the

abnormal patterns, sustained tonic–phasic contrac-

tions and postprandial non-migrating clusters was

greater than expected, given that both patterns have

been associated with abnormal motility in children.1,2

The sustained tonic–phasic contraction was defined as

a cluster of contractions which had tonic components

and lasted more than 10 min in only one recording site,

with normal motility patterns at the other sites.2

Table 5 Comparison of interobserver variability in clinical assessments and investigations in gastroenterology

Clinical assessment or condition Aspect analysed for interobserver agreement Kappa value

Abdominal X-rays in emergency
department32

Normal vs abnormal K = 0.5–0.78

Antroduodenal motility
(current study)

Antroduodenal manometry: normal
vs abnormal

K = 0.2–0.92 (median 0.57)

Reflux esophagitis33 Endoscopic grading: severity of oesophagitis
using Los Angeles scale

K = 0.56

Functional gastrointestinal
disorders34

Reliability of the paediatric Rome II criteria K = 0.37 Specialist
K = 0.41 Trainees
K = 0.37 Physicians with special

interest
K = 0.38 Other specialists
K = 0.2 constipation
K = 0.3 pain

Inflammatory bowel disease35 Colonoscopic diagnosis of inflammatory
bowel disease (video recorded studies)

K = 0.375–1

Inflammatory bowel disease36 Histological diagnosis of inflammatory
bowel disease

K = 0.47 Normal
K = 0.43 Inflammatory bowel disease
K = 0.2 Crohn�s disease
K = 0.19 Non-specific inflammation

Inflammatory bowel disease37 Histological diagnosis of inflammatory
bowel disease

K = 0.43 Normal
K = 0.37 Ulcerative colitis
K = 0.2 Crohn�s disease
K = 0.19 Non-specific

Jaundiced patients38 Physical examination of jaundiced patients
Presence of physical signs

K = 0.32 Spleen palpable
K = 0.26 Character of liver edge

Necrotizing enterocolitis39 Presence of necrotizing enterocolitis on
abdominal radiographs

K = 0.31

Liver histology40 Liver biopsies: final histological diagnosis K = 0.59 Cirrhosis
K = 0.14 Acute hepatitis
K = 0.09 Chronic hepatitis
K = 0.05 Necrosis

Neuronal intestinal dysplasia28 Histological diagnosis of neuronal
intestinal dysplasia

K = 0.11–0.26

Kappa values measure interobserver agreement, corrected for chance; kappa=1 indicates 100% agreement.
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Similar features have been attributed to artefact due to

compression of the manometry catheter in the duode-

num by the superior mesenteric artery.26 This study is

the first to examine interobserver variability for diag-

nosis in GI manometry. For other diagnostic tests in

gastroenterology, agreement is highly variable. In a

study of endoscopic ultrasound, agreement for the

diagnosis of chronic pancreatitis was moderate

(K = 0.45).27 In contrast, a landmark study of rectal

biopsy for diagnosis of intestinal neuronal dysplasia

demonstrated levels of agreement among three experi-

enced histopathologists which were close to zero.28

The median agreement detected in this study for the

distinction of normal and abnormal was K = 0.57. For

the other major diagnostic categories, it was lower

(median kappa values for myopathy: K = 0.45, neurop-

athy: K = 0.25).

In this study, expert observers were deliberately

chosen from various cultural and geographic back-

grounds. There was a possible �center effect�, in that

agreement between observer pairs was greatest for

those practicing in North America. Differences in

clinical case load between centers may also have

contributed to the observed variation.

The design of this study exaggerated disagreement

for diagnosis, as observers were given no information

on history, physical examination or results of previous

investigations to avoid biasing the observers� assess-

ments of the tracings. As with most medical investi-

gations, these factors are crucial to interpreting test

results. On their own, many manometric findings are

non-specific.29 In clinical practice, it is highly unlikely

that any specific diagnosis is ever made based solely on

ADM. In particular, correlation with results of radiol-

ogy and validated gastric emptying tests is essential for

accurate interpretation. Therefore, the resulting vari-

ability detected for diagnosis probably overestimates

the variability in clinical practice. Importantly, the

overall assessment of normal vs abnormal showed good

agreement (median kappa 0.57). This compares favour-

ably with other standard medical investigations. For

example, a study found that interobserver agreement

for electrocardiograms in the diagnosis of acute myo-

cardial infarction was only fair, with kappa=0.42.30 In

another study, 16 doctors disagreed on the electrocar-

diographic diagnosis of infarction in 70% of cases.31

A summary of studies of the reliability of various tests

used in gastroenterology is presented in Table 5.

In conclusion, the overall agreement for distinction

of normal and abnormal motility compares well with

other standard medical tests. However, interobserver

variation remains as a significant issue in the inter-

pretation of ADM. ADM should be interpreted in the

setting of the clinical picture and the findings on

ancillary and complementary tests, especially radiol-

ogy and validated gastric emptying tests. Care should

be taken to avoid over-interpretation of manometric

findings. Objective findings such as the presence of

phase III of the MMC correlate more closely than

findings that involve the integration of several vari-

ables, such as final diagnosis. Some manometric

patterns are non-specific and the poor agreement for

final diagnosis likely reflects the absence of clinical

data. Manometric findings with a clear association

with paediatric GI motility disorders are listed in

Table 6. Until comprehensive criteria are generated,

validated and universally accepted, clinicians and

investigators should document their own criteria for

phase III of the MMC and include this information in

all publications and motility reports.

More importantly, the true value of a diagnostic test

depends upon the ability to discriminate between those

patients with disease and those that are disease free,

and to predict outcomes. This study does not address

these aspects of paediatric ADM. Further validation of

the test will require long-term follow-up of patients to

determine if outcomes can be determined from ADM.

In addition, further efforts to characterize the varia-

tions in antroduodenal motility among normal infants

and children will be necessary prior to being able to

truly determine the predictive value of this diagnostic

tool.
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Table 6 Manometric features with a clear association with
gastrointestinal motility disorders in children are:

Absence of phase III of the MMC after 4 h fasting recording
(95% of normal children have phase III within
4 h fasting study)*2

Abnormal migration of phase III (absence of
aboral migration)2

Short intervals between phase III* (less than 30 min)2

Persistent low amplitude contractions (peak amplitude of
>90% contractions <20 mmHg)*2

Sustained tonic–phasic contractions2

Postprandial hypomotility: motility index in antrum or
duodenum <600 mmHg/30 mins in the first
30 min after meal ingestion41

High amplitude retrograde propagating contractions42

*These features have been observed in control children
occasionally.
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Australia and AstraZeneca, which covers three related

projects, including the current study.
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