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Voorwoord

Toen mijn opleider wijlen Prof.Dr. LH.J. Ramaekers in 1984 tot mij sprak en zei: “Syb,
jij gaat dat buikpijnonderzoek doen”, kon ik niet vermoeden wat voor consequenties
mijn gretig antwoord: “dat lijkt me leuk”, met zich meebracht. Maar uiteindelijk heeft
dat toch geresulteerd in het proefschrift zoals dat voor U ligt.

Begonnen als een idee van Prof.Dr. L.H.J. Ramaekers en Dr. P.P. Forget ging het
buikpijnonderzoek in 1985 op de kinderafdeling van het Academisch Ziekenhuis
Maastricht van start. In de loop der jaren zijn de nodige mensen bij het onderzoek
betrokken geweest,

In de eerste plaats de helaas veel te vroeg overleden ProfDr. L.H.J. Ramaekers. Hij zou
bijzonder trots zijn geweest op dit eindresultaat van zijn project. Zelfs in de periode dat
hij afwezig was door zijn ziekte liet hij zijn betrokkenheid merken door regelmatig te
informeren naar de vorderingen. Als mijn opleider heeft hij een belangrijke bijdrage
geleverd aan mijn vorming tot kinderarts.

Zijn opvolger, Prof.Dr. R.H. Kuijten, nam met ingang van | mei 1988 de rol van
promotor op zich. Hooggeleerde Kuijlen, beste René, met jouw komst is het onderzock
en de verwerking van de resultaten in een hogere versnelling geraaki. Ik ben je dankbaar
vour de mogelijkheden die mij geboden werden binnen de beperkte bezefting van onze
afdeling. Als jouw eerste promovendus spreek ik de wens uit dat er nog velen zullen
volgen.

Mijn tweede promotor, Prof.Dr. JW. Arends heeft een wezenlijke rol vervuld in de
totstandkoming van dit proefschrift. Mooggeleerde Arends, beste Jan-Willem, de
snelheid en gedegenheid waarmee jij de meest uviteenlopende onderwerpen van com-
mentaar voorzag, heeft bij mij veel respect afgedwongen. Het denkbeeld dat ik sneller
nicuwe versies van de verschillende hoofdstukken kon aanleveren dan jij kon becom-
mentariéren, heb ik reeds in een vroeg stadium moeten herzien. Tk hoop dat wij ook in
de toekomst nog veel samen mogen werken.

Mijn co-promotor Dr. P.P. Forget, heeft vanal het begin aan mijn zijde gestaan.
Zeergeleerde Forget, beste Philippe, als inhoudsdeskundige bij uitstek heb jij gestalie
gegeven 'aan dit proefschrift. De ideeén die jij aandroeg gedurende dit onderzoek heeft
de richting bepaald waarin hei onderzoek zich voltrok. 1k heb veelvuldig mogen
profiteren van jouw omvangrijke kennis en ervaring en hoop dat in de komende jaren nog
vaak te doen. :



De leden van de beoordelingscommissie, Prof.Dr. P.B. Soeters, Prof.Dr. J.J.C.B.
Bremer, Prof.Dr. J.M.A. van Engelshoven, Prof.Dr. H.S.A. Heymans en Prof.Dr.
E.D.A M. Schretlen dank ik voor het kritisch lezen van het manuscript en de waardevolle
adviezen die 1ot een inhoudelijke verbetering aanleiding hebben gegeven. In de periode
waarin Prof.Dr. E.D.A.M. Schretlen hier waarnemend hoogleraar was, heeft het buik-
pijnonderzoek een stevige impuls gekregen.

De jeugdartsen van de afdeling Jeugdgezondheidszorg van Maastricht ben ik dankbaar
voor hun bereidwillige medewerking aan het onderzoek. Het voormalig hoofd van de
afdeling, mevr. drs. Eckmans en het huidig hoofd drs. Frans Feron, hebben herhaaldelijk
hun enthousiasme laten blijken. Hopelijk voldoet het resultaar aan jullie verwachtingen.
Omnze onvolprezen kinderpsycholoog, drs. A. Ghys, beste Alex, het onderzoek heeft aan
betekenis gewonnen door de vakkundige en nauwkeurige wijze waarop jij de kinderen
onderzocht en de ouders interviewde. Wij zullen nog veel met elkaar werken, hoop ik.
Micke Witte, psychologisch assistente, nam met voortvarendheid testen af bij de
kinderen.

Zeergeleerde Gerver, beste Willem-Jan, ik ben je nog altijd dankbaar voor het feit dat je
me op de voordelen van de Macintosh hebt gewezen. Ook de vele malen dat je klaarstond
om voor mij in te springen en taken van mij over te nemen hebben veel voor me betekend.
Drs. JLP. Schrander, beste Jaap, jouw collegiale houding en belangstelling voor het
onderzoek hebben het nodige bijgedragen aan het welslagen van dit project. Binnenkort
kun je zelf ervaren hoe het voelt een voorwoord bij je proefschrift te schrijven.

Drs. A.M. Van den Neucker, beste Anita, jouw aanwezigheid als rots in de branding op
de afdeling is van onschatbare waarde.

Drs, J.1.E. Hendriks, beste Han, ook al heb je van het buikpijnonderzoek weinig gemerkt
met jou als onze toekomstige kinderlongaris hoop ik nog veel samen te werken en je
expertise op de polikliniek te benutten.

Zeergeleerde Pulles-Heintzberger, beste Christien en drs. T.J.M. Hoorntje, beste Theo,
het onderwerp staat weliswaar ver van de kindercardiologie, maar jullie belangstelling
was er niet minder om.

Drs. G. Vos, beste Gijs, ondanks de nog maar korte samenwerking heb ik ervaren dat
collegialiteit voor jou erg belangrijk is.

Hooggeleerde Blanco, beste Carlos, ik heb het altijd als een voorrecht beschouwd dat ik
tijdens mijn opleiding tot kinderarts de neonatologie op jouw afdeling heb mogen
ervaren. Daarnaast was en ben je voor ons een sterke stimulans tot en initiator van
wetenschappelijk onderzoek.

De staf neonatologie: drs. W.J. Maertzdorf, beste Wiel, drs P. Degracuwe, beste Pieter,
drs J. Westdorp, beste loke en drs. M.AH.B.M. van der Hoeven, beste Mark, jullie
stonden niet zover van hel onderwerp al als men zou vermoeden. Ook met jullie hoop
ik nog veel samen te werken in de toekomst.

De arts-assistenten Kindergeneeskunde, jullie begrip voor mijn soms wisselende be-
schikbaarheid heb ik erg gewaardeerd. Dat ik de supervisic op de polikliniek als een
belangrijk onderdeel van de opleiding beschouw is jullie bekend.

De verpleegkundige staf van de polikliniek, de “poli dames’ hebben een zeer belangrijke
ro} gespeeld in de tot stand koming van dit proefschrift. Gaby Segers, Marianne Masset,
Carmen Kleynen, Et-may Lahaije en Karla Jooren hebben de afgelopen jaren oneindig
goed voor me gezorgd en misschien wel onherstelbaar verwend. Met dit team zie ik de
toekomst van de polikliniek zeer zonnig tegemoet.

De verpleegkundigen van de kinderafdeling, te veel om op te noemen, hebben steeds



enthousiast meegewerkt bij de verzameling van patienten en gegevens.

Mijn zeer gewaardeerde secretaresse, Heidi Bish, heeft met verve mijn agenda vrijge-
houden op de dagen dat ik aan dit proefschrift diende te werken. Haar dagelijkse steun
en nauwgezetheid is van wezenlijk belang gebleken voor mijn functioneren.

Ruth Waisman heeft de Engelse tekst voor me verbeterd, Tonneke Popelier maakte dat
de Nederlandse tekst goed leesbaar werd en dhr. De Haan van de Fryske Akademy
vertaalde de samenvatting in goed Fries.

De patienten en hun ouders, zonder wie dit onderzoek nooit had kunnen plaatsvinden.
Hun trouw aan het onderzoek, als weer eens om hun medewerking werd gevraagd, is
bewonderenswaardig. Ook de “gezonde™ kinderen die hebben meegewerkt aan het
psychologisch onderzoek verdienen allen lof.

De medische studenten van de Rijksuniversiteit Limburg die hun wetenschapsstage aan
het buikpijnonderzoek hebben gewijd, leverden een belangrijke bijdrage aan het
onderzoek. Hopelijk hebben zij er net zo van genoten als ik.

De rol van de echigenote achter de promovendus kan niet genoeg worden opgehemeld
en is amper in woorden uit te drukken. Liefste Hyke, je hebt er geen idee van hoe
belangrijk het voor me is geweest dat jij naast me stond en staat. Jerta, Hedser, Anke en
Hyke, eindelijk heeft Heit al “die mislukte artikelen” tot een boekje samengevoegd. De
stroom tekenpapier zal er niet minder door worden, denk ik.
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Chapive 1

1

Introduction

1.1. Description of the Problem

Paul, a nine year old boy, often complains of abdominal pain. Two or three times a week
he comes home from school with a pale look on his face, lies down on the couch and cries.
One or two hours later he is again playing and no longer seems to remember his recent
complaints. For nine months now he has had recurrent bouts of abdominal pain.
Sometimes he is free of pain for more than a week, but then the attacks can oflen persist
longer than ten days. At times this is a reason for his staying away from school. His
parents start wondering what o do about the complaints of their son. Should they take
Paul’s abdominal pain seriously, and call their general practitioner or should they wait
and see? When the complaints do not subside they eventually seck help. In most cases
by consulting their general practitioner. The general practitioner is in twn confronted
with the following questions: could this child have a serious problem; is there a need for
a closer look by, for insiance, a surgeon or a pediatrician or can he wait and see? Before
referring the patient, the general practitioner should estimate the need for additional
investigations by taking a short history and a physical examination looking for alarming
symptoms and signs such as a palpable swelling or extreme pain at palpation. When these
are not found, he reassures Paul and his parents. Medication such as spasmolytics could
be prescribed in an attempt (o ease the pain. In other cases further investipations will be
carried out, depending upon his impression of the severity of the pain, his experience in
dealing with the complaint and, last but not least, the persuasive attitude of the parents.
A urinalysis and a white blood cell count with an ESR and sometimes a stool examination
for parasites or occult blood loss is performed. When these investigations tum out to be
normal, it is thought most unlikely that the pain is of somatic origin. And yel something
is bothering Paul. In many cases like Paul some minor problems at school or within the
family, which could be the origin for this complaints, can be idemtified. But when
adressing these problems, frequently no apparent improvement is noticed. Therefore,
Paul and his parents return to their general practitioner. It may still take a few months
before it is decided that further investigation is necessary and that the need for a specialist
consultation is evident.

Paul represents the kind of patient with Recurrent Abdominal Pain (RAP) that the
pediatrician sees at the outpatient clinics. Often the specialist wonders how far he should



subject patients such as Paul to further investigations. Based upon his knowledge of
recent literature, he assumes that there is only a small chance that a somatic etiology
could be responsible for the abdominal pain, but this possibility cannot be overlooked.
Mostly, the above mentioned tests are repeated and some others, such as liver- and
kidney function tests, radiological investigations such as a plain X-ray of the abdomen,
are added. There is no common approach to this frequent found problem in school age
children, and vet it is responsible for substantial medical consultation. The question is
how far to go in the search for a correct diagnosis without the certainty that one can be
found. The general medical opinion is that in the majority of cases no clear cut somatic
diagnosis can be made. This may either lead to an underestimation of the problem or to
an excessive use of investigation on the child. More laboratory investigations do not
always lead to a higher percentage of somatic diagnoses in these patients. Moreover,
psychological investigations of children with RAP and their families often result in
contradictory findings.

Paul’s story illustrates the problems and dilemmas doctors are confronted with, when
seeing children with RAP. The RAP syndrome is a clinically defined symptomatology
complex and, therefore, represents a heterogeneous group of abnormalities. It cannot be
diagnosed by the invariable presence of a single or a typical comnbination of abnormal
laboratory tests, nor can it be seen as one clinical entity. The pain may originate in the
gastrointestinal system or other organ systems. Children often project abnormalities
from other organ systems on to their abdomen. Therefore, the need for a good definition
of the syndrome is mandatory. And yet, because of the above mentioned reasons, a
simple definition of the RAP syndrome is difficult to formulate. Finally, the importance
of the different somatic abnormalities thought to be responsible for the complaints, needs
to be evaluated. Up to now, RAP has generally been considered a predominantly
psychosomatic or functional disorder.

A review of the literature on RAP of the last 30 years will give more detailed information
on the issues discussed here.

1.2. Review of the Literature

The firsi important contribution to the problem of Recurrent Abdominal Pain in children
was made by Apley and co-workers. In 1958 they published a field survey of 1000
schoolehildren from Bristol, England (1), The children they studied met the following
criteria; the child had had at least three bouis of pain, severe enough to affect his
activities, over a minimum period of three months. Of the total sudy group, 10.8% had
recurrent abdominal pains. Girls were affected more often than boys (12.3% and 9.5%,
respectively). The incidence was highest between 5 and 10 years of age. However, from
the age of 8 there appeared to be a siriking rise in incidence in girls. Apley postulated that
the onset of puberty might contribute to the pains. Two-third of the children felt the pain
at or round the umbilicus. In 25% of cases the pain was severe. There was a great
variability in time of occurrence, duration and frequency of the pain complaints. Many
factors attributed to the pains, like excitement and worry were often associated with
school. In many cases there were associated disturbances, like pallor (38%), vomiting
(22%), fever (11%) and headache (23%). In 26% there appeared to be subsequent
sleepiness or lethargy. In taking the family history, a significantly higher percentage of
complaints was found by Apley i the other family members (mothers, fathers and




Chigter

siblings): he observed a higher frequency of recurrent abdominal pains (46%), peptic
uleers (109} and migraine (14%), compared to controls. He stated that these figures were
almost certainly underestimated.

The children with RAP also expressed more emotional disturbances, such as fears, more
noctumal enuresis, sleeping disorders and lack of appetite. Their personality (raits
tended to be “highly-strung, fussy, excitable, anxious, timid or apprehensive” compuared
to control childref.”

In order to look for somatic disease, EEG’s were taken from 97 children with RAP and
202 children from the control group. In 4% of the RAP group focal spikes were seen,
whereas in 10% of the RAP group the EEG was described as epileptiform. The same
findings were described in 1.5% and 14.5% of the control children, respectively.
Therefore, these epileptiform abnormalities lend no support to the hypothesis that RAP
could be an expression of epilepsy without fits.

In later work Apley published the results of the so-called Hospital Series (2). The
investigations carried out were: urinalysis, stool exarnination, blood examination (ESR,
white blood cell count), radiological examinations (chest, barium meal with follow-up,
pyelogram, cholecystogram), EEG. Not all the children underwent the total set of these
investigations. They were selected and carried out depending upon presented com-
plaints. In 8 out of 100 extensively investigated children with RAP, a somatic cause for
the complaints was found. The abnormalities noticed were: vulvo-vaginitis, urethral
cyst, hydronephrosis due to stricture of the ureter, recurrent renal infections, duodenal
ulcer, Meckel’s diverticulum, calcification of the pancreas and colon displacement (all
1 case each). In all these patients the abdominal pain disappeared after appropriate
treatment.

The data Apley reported on emotional disturbances, personality traits and family history
were all obtained by interpretation of questionnaires and interview results of both mother
and child. School headmasters and headmistresses helped by providing reports on
behavior, intelligence and achievements of both RAP and control group. No specific
psychological tests were employed in investigating personality traits or family relations.
Furthermore, the presence of stress factors was not investigated.

The scarch for somatic disease was restricted to the diagnostic possibilities at that time.
Not all the patients underwent the same set of investigations, although Apley mentioned
in a footnote that in a further 100 consecutive patients the percentage of accepted
causative somatic disorders was the same.

With these studies, Apley set the trend for future thinking and research on RAP in
childhood for many years, not only among pediatricians, but also among general
practitioners, psychologists and other workers-in-the-field.

As was mentioned in the above section, the etiology of this primarily clinically defined
abnormality is heterogeneous. RAP patients can be divided into 3 groups:

1). A group of patients with a somatic disorder, probably causing the abdominal pain.
2). A group of patients with a (dys)functional disorder associated with abdominal pain.
The complaints are not due to a disease, but to some dysfunction in the organism.

3. A group of patients in which psychogenic factors seem to predominate.

These different groups will be discussed in the following sections, together with the most
important disorders related to them and the possible role they play in the etiology and
pathogenesis of RAP in childhood.



1.2.1. Somatic Aspects of RAP

Many different somatic disorders can be held responsible for Recurrent attacks of
Abdominal Pain, However, the majority of these disorders are rare and therefore
probably not frequently involved in the etiology of RAP in children. Extensive investi-
gations are often needed to exclude the presence of such somatic abnormalities.
Unfortunately, a non-invasive screening investigation that could exclude the majority of
these disorders, does not exist. The following table shows an overview of the most
important somatic abnormalities associated with RAP in children. Most of these
disorders are rare, and are diagnosed as a cause for RAP in only a minority of cases.

Some of the most important or disputed somatic disorders associated with RAP will be

discussed in more detail in the next paragraphs.

Gastrointestinal Tract
{Intermittent] Intussusception
Duodenal Cysts
Mesenterial Cysts
Omentum Cysis
Adhesions
Malrotation
Duplication
Recurrent Volvulus
Peptic Ulcer

Urogenital Tract
Hydronefrosis
Recurrent Urinary Infections
Renal Calculi
Renal Cysts
Renal Neoplasms
Adrenal Cysts And Tumors
Ovarian Cysts
Bladder Stones
Retroperitoneal Cysts

Inflammatory Bowel Disease*
Croln's Disease
Ulcerative Coliti

Infectious Diseases™
Salmonell
Shigella
Yersinia
Campylobacter Jejuni
Helicohacter Pvlori

Liver, Spleen, Pancreas
Hepatic Cysis
Hepatic Tumors
Hepatic Abscess
Choledochal Cysts
Hydrops of the Gallbladder
Gall Bladder Stones
Pancreatic Cysis
Pancreatic Tumors
Pancreatic Calcifications
{Chronic) Pancreatitis
(Muassive) Splenomegaly

Metabolic
Cystic Fibrosis
Diaberes Mellitus
Porphyria
Organic acidurias

Nutritional*
Celiac Disease
Lactose Intolerance
Food Hypersensitivity

Miscellaneous
Meckel's Diverticulim
Hirschsprung's Disease

*These categories are discussed in more detail in the following pages.

Table 1:

Somatic abnormalities associated with Recurrent Abdominal Pain.



Chapter 1

Inflammatory Bowel Disease

Many diseases of the gastrointestinal tract can be responsible for recurrent abdominal
pains. Signs and symptoms are often unspecific. Inflammatory bowel disedse, like
Crohn’s disease can cause recurrent bouts of abdominal pain. In a large number of
patients many mogths may go by between the appearance of the first symptom and the
diagnosis. In patents with RAP inflammatory bowel disease is hardly ever diagnosed (2,
3). The pain is frequently localized in the right lower quadrant and may appear as a vague,
nonspecific discomfort.

Ulcerative colitis is more likely to appear with prominent bloody diarrhea and more toxic
symptoms. The definite diagnosis in this type of patient is mostly made before the
abdominal pain becomes a prominent feature. These inflammatory bowel diseases of
unknown etiology do not appear to be important in the differential diagnostic conside-
rations on patients with RAP.

Food Hypersensitivity

Recently, food hypersensitivity has been reported to be a major factor in the etiology of
the irritable bowel syndrome (IBS)(4, 5, 6). In children, food hypersensitivity is thought
to play at least some role in different disorders such as: Crohn’s disease (7), ulcerative
colitis (8), abdominal migraine (9), eczema (10) and the hyperkinetic syndrome (11).
Apart from the abdominal pain in children with so-called abdominal migraine, some
authors mention the presence of abdominal pain as a gastrointestinal manifestation of
food hypersensitivity in children. At present, the role of food hypersensitivity in RAP,
has not been firmly established, but it does seem likely to play a role in some children
with RAP (12, 13).

Lactose Intolerance

As early as 1971, Bayless and Huang (14) reported on 5 children with episodes of
abdominal pain, who experienced the same symptoms during an oral lactose tolerance
test and became asymptomatic on a low milk products diet, The authors concluded that
the abdominal pain was related to milk, and more precisely to lactose inlolerance,
suggesting therefore that lactose intolerance should be considered as an etiological factor
in children with recurrent, otherwise unexplained abdominal pain.

In 1979 Barr er af reported on a study of 80 schoolchildren with RAP (15). Using the
lactose breath hydrogen iest (16), they detected lactose malabsorption in 40% of the
children studied. Subsequently, the children were treated with a lactose-poor diet. When
put back on their previous lactose-containing diet, the pain reappeared in 70% of the
children.

In a similar study Liebman er o/ (17) found Jactose intolerance in 29% of children with
RAP. Dietary treatment was successful in reducing the pain in 10 out of 11 children. Both
studies, however, were not blinded.

In 1981 Lebenthal (18) reported on a controlled study of 69 children with RAP. He did
not find an increase in the prevalence of lactose intolerance in the RAP group.
Furthermore, results of double-blind dietary treatment of lactose intolerant patients was
not significantly different from that of Jactose tolerant children. After a 12-month milk
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elimination diet, 6 of 15 0%} laciose malabsorbers and 5 of 13 (38%) absorbers were
free of pain. The elimination of lactose had no effect on the eventual outcome of RAP
in cither absorbers or malabsorbers. The author concluded that lactose intolerance and
RAP are two different entities.

In 1982 Wald er ol (195 described 40 children with RAP, who were investigated for the
presence of lactose malabsorption by means of a lactose breath hydrogen test. Although
12 children (30%) were malabsorbers, improvement of abdominal pain complaints
during lactose elimination was not significantly different from that of lactose absorbers.
The authors concluded that lactose malabsorption is of little importance in children with
RAP,

Finally, in 1988 a study by Ceriani and co-workers (20) reported that in a group of 32
children with RAP, lactose malabsorption was detected in 75% of cases by means of a
lactose breath hydrogen test. Out of 18 malabsorbers, 14 improved and reported lower
pain frequency on a lactose-free diet. Reintroduction of lactose into the diet in amounts
not exceeding the absorption capacity of each malabsorber who had improved caused no
relapse in any of the 14 patients. The authors concluded that lactose seems to play an
important role in RAP in lalian children. However, the study group was small, the diet
was not blinded, and the investigators did not make use of a control group.

In conclusion: at present the significance of lactose intolerance as a cause for RAP is still
open o discussion. Inn a certain percentage of RAP patients it does play a role, but the high
percentages mentioned in the early studies seem to be overestimated.

Helicobacter pylori Infection

Recently, there have been reports on the presence of Helicobacter Pylori infections of the
antral mucosa in adults with gastritis, peptic ulcer disease and non-ulcer dyspepsia (21,
22, 23). Subsequently, the presence of Helicobacter Pylori was reported in children with
duodenitis, peptic uleer disease and gastritis (24, 25, 26). In the studies reported so far,
there has been no report focusing only on the role of Helicobacter Pylori in children with
RAP. Almost all the above mentioned studies concerned children with RAP as part of
their study groups and reported the presence of Helicobacter pylori in up to 60% of these
parients (27, 28, 29). However, these were all selected patients, referred to specialized
gastroenterology units. Furthermore, the clinical presentation of the patients remained
tnclear from the reports published. Consequently, the children described as having RAP
were part of & heterogeneous, ill-defined group of patients. Nevertheless, it is conceiva-
ble that in a cerlain percentage of these patients, Helicobacter pylori played a role in the
etiology of the complaints (30).

1.2.2. (Dys)Functional Aspects of RAP

The second group of RAP patients consists of children with neither a somatic nor a
psychogenic explanation for their complaints. They appear to suffer from some kind of
dysfunctional disorder such as constipation or abnormal intestinal motility. In the
following section these disorders will be discussed in more detail, including the irritable
bowel syndrome, a dysfunctional disorder frequently encountered in adults, which
shows many similarities with the RAP syndrome in children.
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Constipation

Chronic constipation ray lead to abdominal pain. Although Apley did not regard this as
an important cause for RAP (1), other authors found it one of the most frequéntly
encountered somatic predispositions (31), or mention it as a possibility (32).

Barr et al (33) showed that many children are constipated without being aware of it. The
diagnosis could easily be missed, since in taking the history of the child’s bowel habits
this aspect is overlooked.

In an excellent overview on RAP in 1984, Levine and Rappaport (31) state that colonic
distension could result in crampy abdominal pain.

Dimson (34) reported that 306 children with RAP were constipated at rectal examination
in 22% of cases. Intestinal transit time, as measured by means of oral carmine, was
prolonged in 44% of cases. The author suggested that constipation can account for RAP
in some cases, but no percentage is mentioned. He further suggested that colonic spasms
seemed to be the cause in the majority of cases and that children with RAP should be
classified as having spastic colon.

Feldman er al (35) used supplementary dietary fiber and studied the effects on the
abdominal pain in a double blind, placebo controlled manner. They found a 50%
reduction in pain in 50% of the fiber treated group. However, 27% of the control group
showed a similar response.

In conclusion: constipation is present in a minority of children with RAP and is not
considered to play an important role in the etiology. It probably represents a secondary
phenomenon.

Intestinal Motility

Intestinal motility has been reported to be abnormal in children with RAP. Kopel et o/
(36) showed that children with RAP have increased rectosigmoid motility after parasym-
pathetic stimulation with prostigmine. The authors suggested that children with RAP
have a general autonomic imbalance.

Rubin er al (37) and Apley er af (38) also studied the possibility of autonomic dysfunction
in children with RAP. Symptoms were more likely to develop, and to be severe and
intractable, if there was an underlying autonomic dysfunction (38).

Adults with unexplained abdominal pain, diagnosed as the irritable bowel syndrome,
have altered motility of the small intestine (39).

In a study among children with RAP by means of rectal manometry in 1979, Kline e al
(40} reported that children with RAP showed more relaxation of their internal sphincter
than controls, These findings were thought to be consistent with an abnormal autonomic
reactivity and might represent the predisposition 10 develop functional bowel symptoms
in children with RAP.

Abnormal gastroduodenal motility was recently reported as a possible cause for RAP in
children and adolescents (41). Gastroduodenal motility was studied during fasting with
an intraduodenal recording probe. Patients with RAP showed slower propagation
velocities and high-pressure duodenal contractions that were associated with abdominal
pain. High-pressure contractions might stimulate proprioceptors along the intestinal
wall which are perceived as paint by the patient. Therefore, the authors suggested that the
altered intestinal motility may be the underlying mechanism for RAP in some children.
However, as far as autonomic dysfunction is-concerned, Feuerstein ¢f af (42) studied the

o
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potential biobehavioral mechanisms of RAP in children by means of a cold pressor
stirufug (putting their hand into ice-cold water) dunng which several reponses were
recorded. Autonomic, somatic, subjective and behavioral responses were recorded in a
group of 10 RAP children and 19 maiched control children. At all levels of recording the
stimulus resulted into significant arousal. However, no significant differential response
across the 2 groups was noted for any measure and no recovery deficit in autonomic
arousal was demonstrated in any of these groups. These results did not support the
assumption of a different response to stress in children with RAP nor did they show any
evidence for autonomic instability.

A double-blind, placebo controlled study on the effectiveness of the pro-kinetic drug
Cisapride (Prepulsid®) in reducing pain complaints in children with RAP failed to show
a difference between the RAP group and a matched control group (Forget, perscnal
communication).

In conclusion: abnonmal intestinal motility seems to be present in some children with
RAP. Whether this abnormal motility can cause RAP in children, or should be regarded
as a secondary phenomenon, needs further investigation.

Irritable Bowel Syndrome

The irritable bowel syndrome (IBS) in adults, is a well-known cause of longlasting,
mostly unexplained, abdominal pain. The symptomatology resembles the clinical
picture of RAP in children (43). In their survey on 120 children with RAP, Stone and
Barbero (3) suggested that the abdominal manifestations of this group of patients could
be described as the liritable Bowel Syndrome in Childhood. As in RAP, many possible
explanations have been thought to be responsible for the complaints. Psychosocial
factors were reported to play a role in the pathogenesis of IBS (44). Psychological
assessment showed that patients with IBS reported more stress and exhibited more
psychopathology. However, the role of these psychosocial factors in the disorder is
controversial. Some accept these observations as secondary to chronic illness, the main
feature of the disorder being biological: disturbances in gut motility (45). Others
consider psychopathology to be the primary feature (46). Whereas yet others find it hard
to believe that the complaints are exclusively biological or psychiatrical (47). The
motility disturbances reported o be associated with the IBS are an increase in the colonic
activity in constipated patients and a decrease in activity during diarrhea (48). Additio-
nally, a correlation was found between pain and increased rectosigmoid muscle contrac-
tion (49). Furthermore, an increased motility of the colon was observed during periods
of stress (50). These observations show a great similarity to the findings in the RAP
syndrome in childhood. In his follow-up study, Apley showed that about 33% of children
with RAP continued to have abdominal pain, 33% were free of abdominal pain but had
other pain complaints, and the remaining 33% were free of all complaints (51). These
figures might imply that the child with RAP could become an adult with 1BS.

1.2.3. Psychological Aspects of RAP

The search for psychological factors in the RAP syndrome has been exiensive. Apley (1,
2) reported that children with RAP, compared to controls, tended 1o show characteristic
personality traits. Expressions of emotional disturbance were considerably commoner,
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and a combination of these was usually evident in the child Precipitating factors for the
pain were found in one-third of the children. In gathering his data, he made use of
observations and interviews with defailed questionnaires, bul no specific psychological
tests were performed. On the basis of these findings, and the lack of evidence for somatic
disease in his patient group, he tended to regard the RAP syndrome as a psychosomatic
disease. He claimed that in the large majority of RAP patients the family and personal
history would provide positive evidence of an emotional disorder, and that with
“informal psychotherapy”, the pains would usually disappear or be relieved. These
studies by Apley and co-workers have determined the attitude of many health-care
workers, family doctors and pediatricians in subsequent vears. The RAP syndrome was
generally accepted as a psychosomatic disorder (32, 53, 54), and based on this
assumption, therapeutic measures were directed at selving emotional disturbances,
stress-factors, family conflicts, problems at school etc.(55). A supportive psychothera-
peutic approach, consisting of explaining and reassuring, was the most frequently
recommended treatment (2, 32, 51, 56-58). Although it could not be claimed that this
approach “‘cured” the pains, it was helpful in speeding the recovery from attacks of pain
and lessening the occurrence of other symptoms, both physical and psychological.
Patients were more able to adapt and lead a normal live (51).

Astrada ef al (39) studied 22 children with RAP in their psychiatric consultation service.
They found several disorders according to the Diagnostic and Statistical Manual of
Mental Disorders I (DSM-III) (60) among their patients. There appeared to be an
association between age, sex and diagnosis. Children with anxiety disorders were
younger, while children with psychogenic pain and conversion disorders tended to be
older, and mainly girls. The study involved only a small number of patients, but the
authors suggested that it might help clinicians to anticipate the most likely DSM-III
diagnosis associated with RAP. However, from the description of the patient group it
seems questionable that they studied the kind of patients that are usually regarded as RAP
patients. Thirteen of them were older than 12 years and some were studied while having
their first series of attacks of pain.

In a study on children hospitalized because of abdominal pain of unknown origin Hughes
(61, 62) found 23 children that met the DSM-II criteria for childhood depression.
Unfortunately he did not have a control group, and the way his data were collected wag
not uniform in all children.

However, in a controlled study by Hodges ef al (63} using the Childrens’ Depression
Inventory (64) and a psychiatric interview, RAP patients did not report more depression
than healthy control children. In contrast, RAP patients” mothers showed significantly
more depression than the healthy control group ones. The authors stated that some
depressed children may present abdominal pain, but that RAP children should not
automatically be assumed as being depressed.

In studying the same group for the presence of anxiety disorders they reported higher
levels of anxiety in RAP children and their parents compared to controls (65). However,
in a substantial number of RAP children no apparent anxiety disorder was found. The
authors suggested a possible causal relationship between the presence of anxiety and
autonomic dysfunction leading to gastrointestinal reaction and consequently abdominal
pain in predisposed patients. Further details of these aspects were discussed in the
preceding section on intestinal motility.

Clinicians as well as parents often assume that when no somatic disorder can be found,
the abdominal pain has to be psychogenic in origin (66). However, most of the studies
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on psychosocial faciors in RAP lack an informative control group and are often based
upon clinical observations rather than objective measurements with reliable tests.
Furthermore, the selection of patients is often unclear and not always uniform. The
increasing attention towdrds the psychosocial, emotional and family factors in RAP
childhood led to more detailed, controlled studies which have shown quite different
findings to those described in the above section. In a study of 30 RAP children and 30
pain free controls, McGrath er «f (67) failed to show any statistical significant differences
between the groups on 4 variety of psychological variables thought to be associated with
psychogenic factors, Every child in the RAP group matched Apley’s criteria (1), and
adelitional investigations did not show a somatic cause for their complaints. The children
and their parents were interviewed, underwent personality tests and were investigated
for the presénce of stress factors or depression. The authors stated that several factors,
like: selection bias or oo low sensitivity of the tests, may have led to their failure to find
differences, They concluded, however, that these findings do not support the widespread
assurnption that RAP, for which no medical cause can be found, is psychogenic.
Subsequently, in a study of 44 children with abdominal pain of somatic origin, 16
children with non-somatic abdominal pain and 30 pain-free controls, Raymer et af (68)
found evidence of psychological problems in both pain groups. The somatic group
consisted of 24 children with Crohn’s disease and 20 with ulcerative colitis. The non-
somatic group had had RAP over a period of at least 6 months, which after extensive
investigations could not be atributed to somatic disease. All children were investigated
by means of a self-esteern inventory, a personal adjustment inventory, life events scores,
a stimulus appraisal questionnaire and a depression inventory. Out of 12 variables, 9
showed no significant statistical difference. Patients with Crohn’s disease showed low
self-esteem and depression. Patients with ulcerative colitis showed more depression,
whereas the non-somatic group showed low self-esteem. No differences were found
between the somatic and non-somatic group as a whole. They also found a higher
frequency of emotional problems and more severe distress among children with
abdominal pain than among controls, Whether these differences were secondary to the
underlying abdominal pain was not clear. The fact that no psychological differences
between the somatic and non-somatic group were found, did not support the assumption
that RAP is a psychosomatic disorder.

1L3. Aim of the Study

From the above sections on different somatic, {dys)functional or psychogenic disorders,
it is ¢lear that many questions regarding RAP in children stll remain unanswered. The
most important ones being those concerning etiology. Recent research seems to support
the possibility of new, additional somatic causes. But these new findings provide an
explanation for only a small percentage of the patients presented. As stated before, the
RAP syndrome presents a heterogencous clinical picture for which a precise diagnosis
is hard to make. Consequently, the inclusion criteria in different studies on RAP patients
were probably not uniform. For many years, Apley’s work backed the idea that
psychological factors were the major cause for RAP in children, hampering the studying
of possible somatic causes. Since recent developments in the field of diagnostic
possibilities have revealed additional somatic abnormalities associated with RAP, the
percentage of somatic disorders in RAP is now: probably higher than 10% and there still
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remains a large group of children without a specific diagnosis.

The aim of the present study was (o mvestigate the presence of both somatic and
psychological disturbances in a large, well-defined group of schoolchildren with RAP,
using recently developed sensitive diagnostic techniques in combination with a' thorough
mvestigation of psychological factors that could be involved in the eticlogy of the RAP
syndrome. In doing this we wanted fo find out whether the present general attitude
towards RAP needs to be changed and whether its" diagnostic approach should be
reviewed.

1.4. Design of the Study

Based upon the controversies in the literature a prospective study was designed, takipg
both somatic and psychological aspects of the RAP syndrome inio account. In order 1o
assemble an as representative group of schoolchildren with RAP as possible, the
schooldoctors of the Department of Child Health in the city of Maastricht were asked to
collaborate in the study. During routine and scheduled general examinations of all
schoolchildren at specific ages, the schooldoctors were to ask all pavents and children if
the children had suffered abdominal pain in the past 6 months. If so, children and parents
were informed about the study, and after giving their consent, referred by their general
practitioner to the outpatient clinics of the Pediatric Department at the Academic
Hospital Maastricht. Furthermore, all family doctors in the region of Maastricht were
informed of this study through their local association by an information leaflet. In this
manner we expected to assemble a representative percentage of the population of
children with RAP it our region. All patients were seen by the same pediatrician (SwdM),

Inclusion Criteria

The inclusion criteria laid .down at the beginning of the study were as follows:

). Age range: 5.5 to 12 years.

This age range was chosen because in The Netherlands all children are seen by a
schooldoctor al the age of 5.5 years. In this way we expected 1o see more of the younger
age-group. The upper age-range was chosen so as {o restrict our study to primary
schoolchildren.

2). Recurrent abdominal pain of unknown origin lasting for no less than 6 months.

In contrast {o the criteria Jaid down by Apley (1), who chose a period of 3 months as the
minimum duration of the complaints, we chose a period of six months. Our own clinical
experience had shown that many children suffer from abdominal pain, but that a large
percertage of these children cease to have complaints within 3 to 6 months. By choosing
a period of six months we expected to select the real chronic pain patients as opposed (o
an otherwise too “normal” group of schoolchildren.

3). Attacks of pain varying in severity, duration and frequency.

4). Sometimes accompanied by vegetative symptoms such as paleness, nausea and
vomiting.

These two latter criteria were added as an aid in describing the clinical picture of the RAP
patient, facilitating his identification.
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The Children

The total number of patients requived was set at 100. The first patient entered the study
in 1985, The last patient entered the study in 1989. We then had a total of 106 patients.
The patiert group then consisted of 38 boys and 68 girls (1 : 1.8), ranging in age from
5.5 to 14 vears (one girl of 14, sill attending primary school), mean age 8.74 years. The
mean duration of the abdominal pain on the first visit to the outpatient clinics was 23.1
moriths with a range of 6 to 120 months. The peak-age at which the complaints started
was 6 years (18.8% of the patients). The mean frequency of attacks of abdominal pain
was 4 times per week ranging from once a month to every day. The mean duration of the
aftacks was 5.8 hours ranging from 5 minutes to all day. The localization of the pain was
periumbilical in 41.6% of cases. Associated symptoms consisted of nausea (38.6%),
vomifing (30.7%), anorexia (34.7%), paleness (31.7%) and headaches (17.8%).

Number of Patients 106

Sex (male/ffemale) 38/68

Age in years (mean, range) 874 (3.5 - 14
Duration of Complaints in months (mean, range) 23.1 (6 - 120)

Age Peak at Start of Complaints (years) 6

Frequency of Attacks in times/week (mean, range) 4 {1/month - every day)
Duration of the Attacks in hours (mean, range) 5.8 (5 min - all day)
Associated Symptoms (% present)

MNausea 39%

Vomiting 31%

Anorexia 35%

Paleness 32%

Headaches 18%

Table 2:
Biographical and clinical characteristics of the Study Group

Study Protocol
All children followed the same protocol, which consisted of the following:

- a thorough physical examination
Additional laboratory examinations:
- Haematology:
haemoglobin, haematocrit, ESR, leucocyte count and differentiation.
- Clinical Chemistry:
liver- and kidney function rests, total protein with electrophoresis, total IgE with
specific allergens (inhalation- and food-allergens).
- Urine:
protein, glucose, urinary sediment.
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- Stools:
Ova, parasites, occult blood loss (3 times).

- Nuclear Medicine:

A small bowel permeability test, making use of *Chromium labelled ethylenediami-

netetraacetate (*Cr-EDTA) as a marker. By using a »Cr-EDTA permeability fest we

expected to find signs of duodenal damage in children with RAP, pointing to the

presence of an intestinal origin of these patients” complaints.

Radiology:

An Ultrasound examination of the upper- and lower abdomen was performed by a

standard procedure.

- A Lactose breath hydrogen test:
An oral lactose load of 2 grkg, with a maximum of 50 gr. Breath samples were
analysed using a Lactoscreen® (HoekLoos). Values were considered abnormal when
exceeding 20 ppm. As there was still considerable debate about the role of lactose
intolerance in RAP, we added the lactose breath hydrogen test to the protocol, in order
1o investigate the prevalence of lactose intolerance in our patient group and to estimate
the clinical importance of lactose intolerance in RAP.

- Psychological tests and interview:
All children were seen by the same psychologist (AG), who performed a wvariety of
psychological tests and interviewed both parents and children. We based our psycho-
logical measurements primarily on Apley’s (1) findings regarding personality trails,
family influences, signs of stress and emotional distress. Furthermore, we took into
account McGrath’s (57) recommendation for the need of a matched control group and
the use of objective, valid instruments. Therefore, we performed the same psycholo-
gical tests and the interview on a matched control group of schoolchildren.

0

Additionally, part of the patients underwent endoscopy, duodenal biopsy and a 24 hour
intraesophageal pH-monitoring. However, the latter two investigations were not part of
the standard protocol.

Finally, a large percentage of the study group was investigated for the presence of serum
antibodies to Helicobacter pylori.

This study design resulted in the investigation of a broad variety of aspects of RAP in
schoolchildren. The following chapters all deal with one of these aspects. The role and
meaning of gastroenterological and psychological factors are the hallmark of this study
on RAP. Chapter 2 concems the psychological and family [actors that were extensively
investigated in order to judge whether their, at present still estimated as important, role
in the etiology of RAP is justified. Evidence for an enteral origin of the abdominal pain
is described in chapter 3 on abnormal small bowel permeability, and chapter 4 which
concems the association between this abnormal permeability and duodenitis in children
with RAP. In chapter 5 gastroesophageal reflux as a possible somatic cause is presented
and discussed, whereas the prevalence of serum antibodies to Helicobacter pylori,
generally thought of as a possible new important cause for RAP, is reported in chapter
6. Our diagnostic approach towards RAP is described in the chapters 7 and 8, concerning
the diagnostic value of ultrasound and “routine” laboratory investigations in the
diagnostic approach of RAP. Finally, we present a flow-diagram proposing a possible
approach towards RAP in future.
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Psychological Findings in Recurrent
Abdominal Pain

S.B. van der Meer, A. Ghys, P.P. Forget, R.H. Kuijten, JW. Arends

Summary

In order to investigate the possible role of psychological factors in Recurrent Abdominal
Pain, 51 patients aged between 9 and 12 years (study group) were interviewed and
psychologically examined. Of these patients, 30 had no definite diagnosis (functional
group), and 21 had a possible somatic etiology (somatic group). Psychological tests and
interview results were compared to those of a malched group of 86 schoolchildren
{control group). The majority of psychological factors tested, particularly those refer-
ring to personality traits showed no significant difference between study group and
control group. Pain complaints in the children’s fathers, stress-factors and signs of
emotional distress were more frequent in the study group. We conclude that there appear
to be no essential psychological differences in children with Recurrent Abdominal Pain
and control children. The differences found are not sufficient to explain the origin of
Recurrent Abdominal Pain in children.

{Submitted for publication)
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2.1. Imtroduction

Abdominal pain is a common problem in children.Various studies have shown that at
least 10% of school-aged children regularly complain of abdominal pain (1, 2). Although
a common disorder, little is known about the eticlogy, course and prognosis. Traditio-
nally, patients are subdivided into two groups: organic or somatic and psychogenic or
functional. The organic group consists of patients with a specific diagnosis, like Crohns’
disease, hydronefrosis, gallbladder disease etc. Originally, the organic group was
considered 1o be small, as shown in a large study performed amongst schoolchildren in
1958 by Apley (3), who found organic causes for the complaints in no mote than 10%
of these children. In later years, additional possible organic explanations for the
abdominal pain such as lactose intolerance (4), abnormal gastroduodenal motility (3)
and inflammatory bowel disease (chapter 4) (6) were suggested. At present, therefore,
the frequently cited figure of 10% organic disease is open to discussion. Ii seems likely,
that with improved diagnostic methods the percentage of Recurrent Abdominal Pain
(RAP) patients in which some underlying organic disease can be detected will increase,
reducing the relative contribution of psychogenic factors.

The psychogenic or functional group consists of patients with no known organic disease,
so far, whose pain is assumed to be due to environmental and psychosocial stress factors
(7, 8). When compared to controls, Apley reported positive evidence for emotional
disturbance in his group of patients. However, whether these phenomena were causally
related remained uncertain (3). Nevertheless, he claimed, that in cases where organic
disease was ruled out, “informal psychotherapy”, consisting of reassuring and explana-
tion, could be of help in deconditioning the learned abdominal pain. But when comparing
30 untreated patients with 30 patients treated with this therapy, no difference appeared
in the number of patients that were free of abdominal pain and the number of paticnts that
continued to have abdominal pain (9). Furthermore, the data Apley reported on
emotional disturbance, personality traits and family history were all obtained only by
interpretation of guestionnaires and interview results of mother and child. School
headmasters and headmisiresses helped by providing reports on behavior, intelligence
and achievements of both the RAP and the control group. No specific psychological tests
were employed in investigating personality traits or family relations. And finally, the
presence of stress factors was not investigated.

Using more reliable and valid measurements, McGrath ef af (10} reported on a controfled
study, that failed to show significant differences between a group of 30 children with
RAP and a group of 30 pain-free children, on a variety of psychosocial variables such
as stress factors, personality traits and family pain history. These RAP patients were all
referred to a special gastroenterology service, which could mean that some selection had
taken place. Furthermore, the control group was taken from children attending other
outpatient clinics, which certainly means a selection. A study by Raymer et al (11)
amongst 44 children with organic abdominal pain (Crohn’s disease and ulcerative
colitis) and 16 with non-organic abdominal pain did show signs of psychological distress
in both groups, compared to controls. However, there were no differences on psycholo-
gical grounds between the organic and non-organic group. The group of RAP patients
in this study was rather small and had been referred to a special gastroenterology
division, which might have influenced the kind of patients that were investigated. For the
above mentioned reasons, it would appear that there still is considerable debate on the
role and meaning of psychosocial factors in children with RAP. Therefore, the purpose
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of our study was to investigate the prevalence of organic disease in a group of school-
aged childrenn with RAP on the one hand, and the relationship between psychosocial
varigbles and RAP on the other. In this paper we show the results of the psychological
tests and mterviews we performed on both our patients with RAP and a matched control
group.

2.2. Patients and Methods

We conducted a prospective study on RAP, in the south of The Netherlands. All geperal
practitioners and schooldoctors in this region were informed of our study. The majority
of patients were referred to our outpatient clinics by their general practitioner or
schooldoctor, In some cases the children were seen at the pediatric ward, mostly on
request of a surgeon, The Academic Hospital is the only hospital in town, therefore it is
the major referral site for local family doctors,

Patients were considered to suffer from RAP when they met the following criteria

D). age range: 5.5 10 12 years,

2). a minimum of six months of recurrent abdominal pain of unknown origin,

3). attacks of pain varying in severity, duration and frequency,

4). sometimes accompanied by vegetative symptoms as paleness, nausea and vomiting.
The protocol consisted of two main parts. The “somatic” part has been reported
previously (12), and consisted in short of the following elements: routine laboratory
investigations of blood, urine and stools; a lactose breath hydrogen test; an ultrasound
examination of the abdomen; a small bowel permeability test with »Cr labelled ethyle-
nediaminetetraacetate (*Cr-EDTA) as a marker. Some of the patients also underwent a
gastroduodenoscopy and a duodenal biopsy was taken. Results of these investigations
have been published separately (chapter 3, 4 and 7) (6, 12, 13). All parents gave infonmed
consent on their first visit to the outpatient clinics.

The “psychological” part of the protocol consisted of the following psychological tests
carried out on the department of medical psychology:

1). The Duich version of the Family Relation Test (FRT)(14) contains 86 questions, that
refer 1o to 13 different topics conceming positive and negative feelings to and from the
other members in the Family, as seen by the child. In the test, people not belonging to the
family are referred 1o as “nobody™ and when adressing positve or negative feelings can
be used as an escape from not having o answer,

2). The Dutch Personality Questionnaire for Children (NPV-I)(15) consisting of five
subscales: inadequacy (high scorers describe themselves as tense, anxious and feeling
undervalued), persistence (high scores relate to characteristics like tranquility, conscien-
tious with a positive attitude towards tasks and endurance), social inmadequacy (high
scorers are less able to maintain social contacts), recalcitrance (high scorers are
characterized by a suspicious and negative attitude) and dominance (high scores relate
o characteristics like selfassured and not easy to influence).

3). The Amsterdam Biographic Questionnaire for Children (ABV-K)(16) testing aspects
of neurotic lability, neurosomatic complaints, social extraversion and the attitude
owards the test (self-defensiveness).

4). The Achievement Motivation Test for Children (PMT-K)X17) particularly scoring the
presence of positive and/or negative failure anxiety, achievernent motivation and aspecits
of social adequacy.
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5). The Progressive Matrices of Raven for a quick screening of intelligence, in (m[u 10
have some conirol on the comprehension of the questionnaires.

A few days or weeks after the testing all children and their parents, preferably both
parents, were seen by the child psychologist (AG). In a 90 pminutes semi-structured
interview the parenis were asked about the presence of pain complaints and suffering in
other members of the family, about stressfactors such as learning problems, moving,
confrontation with: death or illness, family conflicts, problems in the upbringing with
siblings and about signs of emotional distress such as fears, enuresis, encopresis,
sleeping- or eating problems, difficult behavior at home and problems in peer interaction.
The appointment with the psychologist was made during the first visit 1o the outpatient
clinics. As a consequence, in those children where a somatic cause for the complaints was
later found, the psychological tests had already taken place before the patient and parents
were aware of the diagnosis.

The control group was integrated by children of 6 different primary schools on a
voluntary basis and consisted of 86 children. The schools were chosen from the city of
Maastricht, as well as from villages nearby. In collaboration with the schooldociors, the
heads of schools were asked to hand out an information leaflet, where parents were asked
to allow their children to collaborate in the study. The control children were all tested at
school or at the Department of Child Health, by the same assistant-psychologist. They
were submitted to the same tests as the RAP patients. A few days to weeks later the
interview with the psychologist (AG) took place. For the present study only data
concerning 9 to 12 year old children (patienis and conirols) were taken into account,
because the tests chosen required a sufficient reading ability that made them suitable only
for this age group.

The study group consisted of 51 children with RAP, who completed the psychological
tests and underwent the interview. Of these 51 children, 30 had no definite diagnosis
(functional group), and 21 had a possible somatic ctiology (somatic group), such as
lactose intolerance (12 cases), ulcerative colitis (1 case), gastroesophageal reflux (6
cases), food allergy (3 cases) and abdominal adhesions following appendectomy (1
case). Two children had both lactose intolerance and gastroesophageal reflux as well,
The study and control group were matched for age, sex, intelligence according to the
Progressive Matrices of Raven, family size, marital status, social class, parents’ age and
also for the presence of other diseases. Only results concerning the psychological tests
are reported in the present paper and will be presented in a structured way, in which each
variable will be compared in four different ways:

Comparison I: Study Group (n=51]) vs Contral Group (n=86)
Comparison 2: Functional Group (n=30) vs Control Group (n=5806)
Comparison 3: Somaric Group (n=21} vs Control Group (n=806}]
Comparison 4: Functional Group (n=30} vs Somatic Group (n=21)

Statistical Analysis

Statistical analysis of the FRT results and personality questionnaires (NPV-I, ABV-K
and PMT-K) was performed by the Wilcoxon two sample test for normal approximation
with a preestablished significance level of 0.01. The interview data were analyzed with
the Fisher's exact probability test (single -tailed) with the same level of significance.



2.3. Results

1. Study Group vs Control Group

Table 1 shows our results from the FRT. In the study group we found significantly less
often the use of “nobody” (the non-existing, outside member of the family), when
adressing positive feelings; more positive feelings towards the mother; more overprotec-
tion by the mother and more spoiling by both mother and father (p = 0.001). In tables 2,
3 and 4 the resulis from the personality tests (NPV-J, ABV-K and PMT-K) are given. The
ABV-K only showed significantly more neurosomatic complaints in the study group (p
= 0.001) The NPV-] and the PMT-K showed no significant difference. The interview
showed significantly more pain complaints and suffering from disease in the patients’
fathers (34% vs controls: 16.4%) (p = 0.01). This was not the case in the childrens’

Study Group Control Group

(n=51) (=86}
Functional Somatic Type of
Group Group Comparison®
(=30} =2l

POSITIVE FEELINGS TOWARDS:

Nobody 38 27 54 85 1%, 2% and 4%%
Myself 1.2 11 1.4 1.7 NS

Father 95 103 8.5 84 NS

Mother 142 149 13.2 10.3 1* and 2*
SIBS 7.6 7.9 72 5.8 NS

NEGATIVE FEELINGS TOWARDS:

Nobody 11.0 9.0 14.0 13.7 2%

Myself 2.2 2.7 1.5 20 NS

Father 6.2 6.8 5.5 43 NS

Mother 29 2.9 31 33 NS

SIBS 152 1638 12.8 12.9 NS
Overprotection 4.0 4.1 4.0 23 1*, 2% and 3*
Spoiling Mother 19 23 1.4 1.2 I* and 2*
Spoiling Father 1.7 1.7 1.7 1.0 I* and 2*
feomparison 1 study vs control group comparison 3: somatic vs control group

comparison 2. functional vs control growp  comparison 4: functional vs somaric group

*p o= 0.001, ';*”*"’p = 0.004 (Wilcoxon test). NS: not significant.

"able 1:
Mean raw scores of the Family Relation Test (FRT)

d6
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Study Group Control Group
(n=51) (n=86)
Funcrional Somatic Type of
Group Group Comparison®
fr=30) (=21}
Inadequacy 229 230 227 214 NS
Persistence 40.2  40.2 40.2 39.6 NS
Social inadequacy 134 148 11.4 [2.9 NS
Recalcitrance 240 226 26.0 21.3 NS
Dominance 122 119 123 1.9 NS
feomparison 1: study vs control group comparison 3: somatic vs conirol group

comparison 2: functional vs control group  comparison 4 functional vs somatic group

NS: not significant

Table 2:
Personality tests: mean raw scores of the Dutch Personality Questionnai-
re for Children (NPV-J)

Study Group Control Group
{n=51) (n=80)
Functional Somatic Type of
Group Group Comparison®
{n=30} fn=21}
Neurotic Lability 15.6 16.2 14.7 14.6 NS
Meurosom. Complaints 11.0 1.0 110 8.6 |#, 2% and 3*
Social Extraversion 225 222 22.8 232 NS
Testattitude 9.1 9.2 9.1 9.2 NS
Feomparison I study vs control group comparison 3: somatic vs control group

comparison 2: functional vs control group comparison 4. functional vs somatic group

*p=0.001 (Wilcoxon test). NS: not significant

Table 3:
Personality tests: mean raw scores of the Amsterdam Biographic Ques-
tionnaire for Children (ABV-K)
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Stucly Group

Control Group

(n=51} (n=86})

Functional Somatic Type of
Group Group Comparison”
(=30} =2t}

Prestation Motivation 17.7 18.4 16.5 19.4 NS

Neg. Failure Anxiety 86 89 82 7.5 NS

Pos. Failure Anxiety 89 8.2 10.0 9.8 NS

Social Desirability 10.8 10.5 11.2 111 NS

Teomparison 1: study vs control group
comparison 2: functional vs control group

comparison 3. somatic vs control group
comparison 4. functiondl vs somatic group

NS: not significant

Table 4:

Personality tests: mean raw scores of the Achievement Motivation Test
for Children (PMT-K)

Study Group

Control Group

(n=51) (n=86)
Functional Somatic Type of
Group Group Comparison”
[HEXEH il
Learning Problems 274 30.0 238 16.3 NS
Moving 15.7 10.0 23.8 70 NS
Confrontation with
Death or illness 29.4 36.7 19.0 244 NS
Family Conflicts 333 36.7 28.6 15.1 1* and 2%
Upbringing Problems
with SIBS 39.2 53.3 19.0 [1.6 [*, 2% and 4*

Scomparisen 1 study vs control group
comparison 2! functional vs control group

comparison 3:

comparison 4

somatic vs control group
functional vs somaiic group

*p = 001 (Fisher’s test). NS: not significant

Tahle 5:

Results from the interview: Stressfactors (% present)
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Study Group Conirol Group
(n=51) {(n=86}
Functional Somatic Type of
Group Group Comparison®
{m=Jd} fn=24}
Fear 215 30.0 238 17.4 NS
Enuresis 6.0 6.7 50 4.7 NS
Sleeping Problems 17.7 20.0 14.3 8.1 NS
Eating Problems 29.4 30.0 28.6 7.0 1*, 2% and 3*
Difficult Behavior 29.4 33.3 23.8 8.1 1#* and 2%
Difficulties in
Peer Interaction 41.2 50.0 28.6 5.8 1%, 2% and 3*
fcomparison 1: study vs control group comparison 3: somatic vs control group

comparison 2: functional vs control group  comparison 4: functional vs somatic group

*n = 0.001 (Fisher’s test). NS: not significant

Table 6:
Results from the Interview: Signs of Emotional distress (% present)

mothers and siblings. Table 5 shows the presence of stress factors. In the study group
significantly more family conflicts and problems in the upbringing of siblings were
noticed (p = 0.01). All other stress factors did not display a significant difference. Table
6 illustrates the presence of emotional distress. We found more eating problems, more
difficult behavior and difficulties in peer interaction in the study group (p = .001)
(table 6).

2. Functional Group vs Control Group

In the comparison of these groups the same differences as described above were seen,
with exception of the FRT, in which the functional group presented significantly less
negative feelings towards “nobody”™ (p = 0.004) (table 1)

3. Somatic Group vs Control Group

In the FRT, as shown in table 1, the somatic group only showed more signs of
overprotection (p = 0.001). In the personality tests the same resulls as mentioned in
comparison | and 2 were observed (table 2, 3 and 4). Results from the interview did nol
demonstrate the presence of stressfactors (table 5), nor the presence of difficult behavior
as a sign of emotional distress (table 6).

4. Functional Group vs Somatic Group

In the FRT the functional group used “nobody” significantly less in adressing positive
feelings (p = 0.004) (table 1). No differences were found in the personality tests (table
2, 3 and 4). From the interview the somatic group demonstrated significantly less
problems in the upbringing with siblings (p = 0.01) (table 5). No differences were
observed regarding the presence of emotional distress (table @),



2.4. Discussion

Abdominal pain can be a symptom appearing in a number of psychopathological
conditions such as schoolphobia, child abuse and somatisation disorders. Although
convincing evidence is lacking, the RAP syndrome generally seems to be accepted as a
predominantly psychosomatic disorder. Factors like environmental stress, family di-
stress or depression and personality fraits are thought to play an important role in its
eticlogy (7, 8). On the other hand, certain physical disorders, like lactose intolerance (4),
abnormal gastroduodenal motility (3} or inflammatory bowel disease (6), are considered
1o be causes of the RAP syndrome. Hence, this dichotomic way of thinking in 1erms of
physical or psychological etiologies, often leads to the use of “psychogenic” as a
synonym for “unknown etiology”. Apley stated, that the etiological importance of
psychological factors needs to be proven (3). In this context it would be conceivable that
there are personality differences between children with RAP and pain-free children.
However, our study shows that when comparing a matched control group to a large,
carefully assembled group of children referred for RAP, the personality tests, from which
the most informative results were to be expected, failed to show essential differences
between RAP patients and ouwr control group. In this context, it should be realized that
the significant difference we found between the study and control group concerning
neurosormatic complaints can be explained by the nature of the test items. About one third
of the questions on this subscale referred to feeling healthy or to having complaints such
as abdominal pain or other symptoms.

Most psychological disturbances observed are equally present in both groups. The
psychological factors differing significantly between the groups, appeared to be predo-
minantly environmental ones, such as family conflicts and problems in the upbringing.
The presence of such factors might be the consequence of the disease itself, being used
as a way to profit from the complaints, rather than of causative origin. Several studies
have investigated the role of stress factors in children with RAP. In their study, McGrath
et al (10) observed no difference in the amount of life change experienced by children
with RAP and pain-free controls. Similarly, Raymer et af (11} found that children with
RAP were under the same amount of stress as pain-free controls.

Compared (o our control group both the somatic and functional group of patients showed
the presence of frequent pain complaints and suffering from disease in their parents and
siblings. A significant difference was, however, found in the patient’s fathers only. These
findings confirm the existence of “painful families” in patients with chronic pain, as was
previously reported by other authors (2, 18, 19). These pain complaints might work as
a modelling factor in the patients” abdominal complaints.

Another important finding in our study is the fact that there are no essential differences
on psychological grounds between the Tunctional and somatic group. This again, does
not support the assumption that psychological factors play an important role in the
pathogenesis of the RAP syndrome in children.

From the observations of our study, we conclude that there appeared to be no differences
in personality traits between children with RAP and control children. The psychological
status of the average RAP child should, therefore, be considered as normal. Our findings
further show that some stress factors and some signs of emotional distress are slightly
more [requent in RAP children, but statistically significant. Although stress factors could
be responsible for RAP in our patients, the fact that they were only found in the minority
of our study group, suggest that they are only rarely implicated in the RAP syndrome.
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As to the presence of signs of emotional distress, they are in our opinion not sufficient
to explain the origin of RAP in children, and they more likely represent factors involved
in coping with the pain (20). It is our contention that psychological factors are only rarely
involved in the pathogenesis of RAP in children.

Al
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Small Bowel Permeability to >'Cr-EDTA in
Recurrent Abdominal Pain

S.B. van der Meer, PP. Forget, G.A K. Heidendal

Summary

Small bowel permeability was investigated in 87 children with recurrent abdominal pain
by measuring the 24-h urinary excretion of orally administered ~Cr-EDTA. The mean
excretion was 3.64% £ 1.49%/24 hrs. The difference between the mean urinary excretion
in children with recurrent abdominal pain and control children (2.51% + 0.70%), was
significant (p < 0.01, two sample t-test). The increased small bowel permeability in
children with recurrent abdominal pain might indicate an intestinal etiology for the
patients’ complaints.

{Acta Paediatrica Scandinavica 1990, 79: 422 - 426)
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1.1, Introduction

Recurrent abdominal pain (RAP) is a frequently encountered complaint in childhood.
Large series in different studies have shown that 10% of schoolchildren regularly
complain of abdominal pain. In only 5-10% of these children a somatic explanation could
be found, whereas in the other patients a psychosocial condition was thought o be the
main reason for the complaints (13 However, McGrath ef af (2) could not show a
relationship between RAP and psychosocial conditions. Recently small bowel permea-
bility tests have been developed to detect small bowel lesions (3, 4). Small bowel
permeability is evaluated by measuring uripary excretion of »chromium labelled ethyle-
nediaminetetraacetate (*Cr-EDTA) after oral intake. Urinary excretion of sCr-EDTA
has been reported o be raised in several diseases associated with mucosal inflammation
and/or atrophy (Crohn’s disease, gastroenteritis, celiac disease)(S, 6). This increased
small bowel permeability reverts to normal after healing of the lesions (6). The simplicity
and sensitivity of the test is an important advantage, especially in pediatric patients. The
aim of the present study, was o evaluate small bowel permeability in children with RAP
as a possible indicator for the presence of small bowel lesions.

3.2. Patients and Methods

Patients were considered to suffer from RAP when the following criteria were met:
I). age range 5.5 w0 12 years,

2). a minimum of six months of recurrent abdominal pain of unknown origin,

3). attacks of pain varying in severity, duration and frequency,

4). sometimes accompanied by vegetative symptoms such as paleness and nausea.
These criteria are slightly different from those in the literature, where a three months
period is often considered sufficient (1, 3). Patients were referred to our out-patient
clinics by their general practitioners or by school doctors. Both groups of colleagues
were informed about the study. All parents gave informed consent. The protocol
consisted of a thorough physical examination and routine laboratory investigations of
blood, faeces and urine. An ulasound examination of the abdomen was performed by
a standard procedwre. Laclose tolerance was tested with an oral lactose load of 2 grke,
with a maximum of 50 gr. Breath samples were analyzed using a Lacloscreen®
(HockLoos). Values were considered abnormal when exceeding 20 ppm. A few days
later a »Cr-EDTA permeability test was performed as follows: After an overnight fast,
100 uCu ~Cr-EDTA were given orally in 10 ml dilution of 5% glucose. The cup was
rinced with waier. Free food and drinks were allowed 2 howrs later. Urine was collected
for 24 hows. Urine volumes were measured and two samples of 5 ml each were counted
in a well-counter. A standard 1:100 dilution of 5 ml was similarly courntted. Radioactivity
excrefed in the urine over a period of 24 hows was expressed as a percentage of the oral
dose. The estimated absorbed dose was < 5 mrad to total body, < 10 mrad to stomach or
small bowel, < 150 mrad to large bowel and < 20 mrad to gonads (7). Normal values for
children and adults have been previously published and are shown in figure 1 (7). These
values were derived from children (ages ranged from 0.8 1o 12 years) which presented
with poor growth. After extensive investigation this could only be ascribed to environ-
mental factors (social deprivation). None showed any gastrointestinal symptoms. These
values correspond fairly with data published by other authors (5, 6).
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3.3, Results

Ninety-four patients entered the study. In 87 cases a *Cr-EDTA-test was performed. In
7 cases either the parents refused the test, or urine sampling failed. The results are shown
in figure 1.
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Figure 1:
The 24-h urinary excretion of “Cr-EDTA in children with recurrent
abdominal pain (individual values, mean and standard deviation),
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3.1. Introduction

Recurrent abdominal pain (RAP) is a frequently encountered complaint in childhood.
Large series in different studies have shown that 10% of schoolchildren regularly
complain of abdominal pain. In only 5-10% of these children a somatic explanation could
be found, whereas in the other patients a psychosocial condition was thought to be the
main reason for the complaints (1}, However, McGrath et al (2) could not show a
relationship between RAP and psychosocial conditions. Recently small bowel permea-
bility tests have been developed to detect small bowel lesions (3, 4). Small bowel
permeability is evaluated by measuring urinary excretion of »chromium labelled ethyle-
nediaminetetraacetate (*Cr-EDTA) after oral intake. Urinary excretion of »Cr-EDTA
has been reported to be raised in several diseases associated with mucosal inflammation
andfor atrophy (Crohn’s disease, gastroenteritis, celiac disease)(5, 6). This increased
small bowel permeability reverts to normal after healing of the lesions (6). The simplicity
and sensitivity of the test is an important advantage, especially in pediatric patiengs. The
aim of the present study, was to evaluate small bowel permeability in children with RAP
as a possible indicator for the presence of small bowel lesions.

3.2. Patients and Methods

Patients were considered to suffer from RAP when the following criteria were met:
1), age range 5.5 to 12 years,

2). a minimum of six months of recurrent abdominal pain of unknown origin,

3} attacks of pain varying in severity, duration and frequency,

4}, sometimes accompanied by vegetative symptoms such as paleness and nausea.
These criteria are slightly different from those in the literature, where a three months
period is often considered sufficient (1, 3). Patients were referred to our out-patient
clinics by their general practitioners or by school doctors. Both groups of colleagues
were informed about the study. All parents gave informed consent. The protocol
consisted of a thorough physical examination and routine laboratory investigations of
blood, faeces and wrine. An ultrasound examination of the abdomen was performed by
a standartl procedure. Lactose tolerance was tested with an oral lactose load of 2 grke,
with a maximum of 50 gr. Breath samples were analyzed using a Lactoscreen®
(HoeklLoos). Values were considered abnormal when exceeding 20 ppm. A few days
tater a “Cr-EDTA permeability test was performed as follows: After an overnight fast,
100 uCu ~Cr-EDTA were given orally in 10 ml dilution of 3% glucose. The cup was
rinced with water. Free food and drinks were allowed 2 howrs later. Urine was collected
for 24 hours, Urine volomes were measured and two samples of 5 mi each were counted
in a well-counter. A standard 1:100 dilwion of 5 ml was similarly counted. Radioactivity
excreted in the urine over a period of 24 hours was expressed as a percentage of the oral
dose. The estimated absorbed dose was < § muad 1o total body, < 10 mrad to stomach or
somall bowel, < 150 mrad to large bowel and < 20 mwad to gonads (7). Normal values for
children and adults have been previously published and are shown in figure 1 (7). These
values were derived from children (ages ranged from 0.8 to 12 years) which presented
with poor growth. After extensive investigation this could only be ascribed to environ-
mental factors (social deprivation). None showed any gastrointestinal symptoms. These
values correspond fairly with data published by other authors (5, 6).



3.3. Results

Ninety-four patients entered the study. In 87 cases a “Cr-EDTA-test was performed. In
7 cases either the parents refused the test, or unine sampling failed. The results are shown
in figure 1.
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Figure 1:
The 24-h urinary excretion of *Cr-EDTA in children with recurrent
abdominal pain (individual values, mean and standard deviation).
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The mean winary excretion of *Cr-EDTA in all patients was 3.64% (standard deviation
1499, range 1.1-8%). In 47 cases (54%) we found values higher than 3.5%. considered
o be the upper limit for normal in children (8). The differences between the mean urinary
excretion in children with RAP and values of children (2.51% + 0.70%) and adults (2.35
H).771%) reported by Forget et al (7), were significant (p < 0.01; test) (figure 2.
Periumnbilical pain was reported in 42% of the patients. Associated symptoms and signs
were: pausea (39%), vomiting (31%), anorexia (35%), paleness (32%) and headache
{18%). Physical examination did not reveal any abnormalities. We found no abnorma-
lities. in the routine laboratory investigations of blood, facces and urine. The ultrasound
examination of the abdomen was normal in all patients. In 73 out of 94 patients a lactose
breath hydrogen test was performed. In 11 out of 73 patients (15%) the breath hydrogen
excretion was elevated (> 20 ppm). These 11 children had a mean urinary *Cr-EDTA
excretion of 3.36% + 1.63%. The differences between the mean urinary excretion in
children with lactose intolerance and values of children (2.51% + 0.70%) or adults
(2.35% % 0.77%)7), were significant (p < 0.01; t-test).
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Figure 2:
The 24-h urinary excretion of S'Cr-EDTA in normal adults and control
children (individual values, mean and standard deviation).
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3.4. Discussion

Most children with RAP present periumbilical pair. The periumbilical region is known
to be the referral site for pain originating in the small bowel. This was pointed out by
Apley years ago, but because of lack of evidence for small bowel disease he thought that
psychogenic faciors were a more likely cause for this puzzling syndrome (1).
However, a recent study comparing 30 children withh RAP and 30 pain free children failed
1o show a significant difference by applying a variety of psychosocial tesis (2). Attention
was drawn to other somatic explanations as lactose miolerance (8). There is some dispute
over the meaning of lactose intolerance as a cause of recurrent abdominal pain in
childhood (9). In our patients the lactose breath-hydrogen test was elevated in 11 cases
(> 20 ppm), in 9 of these children the abdominal pain disappeared on a lactose-poor diet
and reappeared when lactose was reintroduced. This might suggest a possible associa-
tion. We do not know whether the increased *Cr-EDTA excretion in our lactose-
malabsorption patients is either a chance. finding or whether there is a causal relationship
between lactose-malabsorption and small bowel permieability.

=Cr-EDTA is thought to cross the small intestinal wall through the tight junctions
between the enterocytes. The exact mechanism however is at present unknown ([0).
Several studies have reported values of 3 to 3.5% (5, 7, 11) as the upper limit for normal
»Cr-EDTA excretion. About half of our patients with RAP showed an increased Cr-
EDTA excretion (54%).

Since the absorption of “Cr~-EDTA predominantly takes place in the small bowel (4), the
increased excretion found in our patients, may suggest small bowel abnormalities.
Urinary excretions of »Cr-EDTA after oral administration has been reported to be
abnormal in several conditions, known to be associated with mucosal inflammation such
as in celiac disease (5), and in Crohn’s disease when the small bowel is affected (4). The
increased bowel permeability reverts to normal with treatment (6).

Children with infantile gastroenteritis andfor eczema, both known 1o be associated with
mucosal inflammation, have also an increased intestinal permeability for *Cr-EDTA
(11).

Similarly an increased permeability to lactulose is present in children with acute
gastroenteritis and chronic diarrhea (12). In the later study abnormal small bowel
morphology was strongly associated with increased permeability (12). Consequently,
we speculate that many children with RAP have a chronic inflammatory emeropathy.
Due to its high sensitivity, the *Cr-EDTA permeability test might have revealed a so far
undetected small bowel defect, probably reflecting a local inflammatory state.
Several studies have pointed out the presence of duodenitis in many children with
chronic abdominal pain (13, 14, 15). Although the degree of duodenitis, was nol severe
m most of these children, some authors consider these changes to be the precursor of full-
blown duodenitis (14). The relationship between these inflammatory changes on the one
hand, and abdominal pain on the other remains, however, uncertain (13). Intestinal
inflammation results in changes in bowel function, which includes the loss of its ability
to act as an effective barrier to antigenic macromolecules (16). The permeability defect
could therefore result in a hypersensitivity reaction leading to damage and disease.
Furthermote, the hypersensitivity reaction itself might result in progressive inflamma-
tion. Although we do not know the cause of the increased intestinal permeability present
in our patients, we think either infectious agents or food antigens to be the likely
causative factors.

&7



Infectious agents are known to cause mucosal damage leading to increased »Cr-EDTA
permeability (16). The changes in the epithelium seem (o be caused by an imumunologic
reaction rather than o the infective agent itself. An immunologic reaction caused by
hypersensitivity to food-antigens is an atiractive explanation as a cause for the increased
permeability 1o *Cr-EDTA found in our patients, Further studies are in progress in order
to characterize the nature of intestinal mucosal abnormalities in patients with RAP and
the mechanisms involved.
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Abnormal Small Bowel Permeability and
Duodenitis in Recurrent Abdominal Pain

S.B. van der Meer, P.P. Forget, J.W. Arends

Summary

Thirty nine children with recurrent abdominal pain aged between 5.5 and 12 vears,
underwent endoscopic ducdenal biopsy to find out if there were any duodenal inflam-
matory changes, and if there was a relationship between duodenal inflammation and
infestinal permeability to *Cr-EDTA. Duodenal inflammation was graded by the duode-
nitis scale of Whitehead et af (grade 0, 1, 2 and 3). In 13 out of 39 patients (33%) definite
signs of inflammation were found (grade 2 and 3). Intestinal permeability to *Cr-EDTA
in patients with duodenitis (grade 1, 2 and 3) was significantly higher (4.42 + 1.73%) than
in patients with mormal (grade 0} duodenal biopsy appearances (3.3 £ 0.9%). A
significant association was found between duodenal inflammmation and abnormal intes-
tinal permeability. Our results give further evidence that there is an intestinal origin of
these patients’ complaints.

{Archives of Disease in Childhood 1990, 65: 1311 - 1314)
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4.1. Introduction

About 10 -15% of school-aged children regularly complain of abdominal pain (1. 2). In
most cases no evident underlying cause can be found. In 4 large study done in 1958,
Apley claimed to be able to find somatic causes, such as urinary wact infections and
peptic ulcers, in only 10% of the patients (2). Since then various other possible causes
have been suggested, including lactose intolerance (3), abnormal gastroduodenal moti-
lity (4) and even ‘appendiceal colic’ (5). Much attention has been drawn by psychosocial
conditions as a potential cause of the complaints (6, 7). Case controlled studies, however,
did not establish a clear relationship between abdominal pain and psychosocial condi-
tions (8, 9).

In a previous study we report abnormal intestinal permeability in children with recurrent
abdominal pain (RAP), using orally administered #Chromium labelled ethylenediamine
tetraacetate (*Cr-EDTA) as a marker (chapter 3) (10). In 54% of our patients we found
that the »Cr-EDTA excretion was more than 3.5%, considered to be the upper limit of the
reference range in children (11). As the urinary excretion of “Cr-EDTA has been shown
to be abnormal in several conditions known to be associated with mucosal inflammation
such as coeliac disease (11), Crohn’s disease (12} and gastroenterins (13), we suggested
that intestinal inflammation may be present in our patients with RAP. We had no
histologic evidence to support this hypothesis, however. The purpose of the present study
therefore was to find out the incidence of intestinal inflammation in our patients with
RAP and to assess the value of *Cr-EDTA permeability tests in relation to intestinal
inflammation. As the absorption of *Cr-EDTA takes place predominantly in the small
bowel (12), duodenal biopsies from 39 patients with RAP were examined for the
presence of inflammatory changes.

4.2. Patients and Methods

During a prospective study 106 children with RAP were investigated according to a
stanclard protocol. Patients were diagnosed as having RAP if they were aged between 5.5
and 12 years; had had recurrent abdominal pain for at least six months; had had attacks
of pain varying in severity, duration and frequency; and il their antacks were sometimes
accompanied by paleness, nausea, and vomiting. These criteria are in accordance with
those in the literature, first laid down by Apley (1, 2), except for the duration of the
complaints, for which we felt that a six month period was more justifiable. All children
referred to our outpatient clinics with RAP and those admitted to the paediatric ward,
who met the inclusion criteria, were admitted to the study. All children were referred Lo
us by their general practitioners or by school doclors. Both groups of colleagues were
informed about the study. All parents gave informed consent. In only two cases did the
parents refuse to take part.

The protocol consisted of a standard physical examination; routing laboratory investiga-
tions of blood, faeces and urine and a standard ultrasound examination. Lactose tolerance
was tested with an oral lactose load of 2 gkg body weight, with a maximum of 50 g,
Breath samples were analyzed afier 30 minutes intervals for two hours, with a Lactoscr-
een® (HoekLoos). Hydrogen content of breath samples was considered abnormal if it
exceeded 20 ppm.

The »Cr-EDTA permeability test was performed as previously described (10). Briefly,



after an overnight fast, a dose of 100 pCu »Cr-EDTA was given orally in 10 ml dilution
of 5% glucose. Urine was collected for 24 hours. Urine volumes were measured and two
samples of 5 ml each were counted in a well-counter. A standard 1:100 dilution of 5 ml
was similarly counted. Radioactivity excreted in the urine over a period of 24 hours was
expressed as a percentage of the oral dose. In a previous paper, our control group of
children showed a mean »Cr-EDTA excrefion of 2.5% (twice SD: 1.3%)13). We
therefore chose a cut off value of 3.8% for the evaluation of the relationship between
small bowel permeability and deodenal inflammatory changes.

Duodenal No Duodenal
Biopsy Biopsy
(=39} (h=67}

Sex (male/ female) 15/ 24 23 [ 44%

Mean age at eniry (years) 8.25 9.23%

Range 59 - 14 55-124

Mean duration of complaints (months)  26.8 19.4*

Range 6- 120 6 - 80

Mean frequency of attacks (times/week) 4 3.9%

Range 1/ month- every day 1/ month- every day

Mean duration of attacks (hours) 6.3 5.3%

Range 5 min.- all day 5 min.- all day

#No significant differences between groups (Wilcoxon test).

Table 1:
Clinical features of children with RAP

All patiemts  Duodenal Ne Duodenal
with RAP Biopsy Biopsy
(n=100) (n=39) (n=61)
Cr-EDTA  excretion(%) 3.60* 4.1 3.24%
Standard Error of Mean 0.16 0.26 0.19
Range 1.1-10 1.9 - 10 1.1-8§

*No significant differences between groups (t-lest).

Table 2:
Urinary S'Cr-EDTA excretion in different patient groups
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Clinical details regarding our patients are shown in table 1. Out of 106 patients with RAP,
39 underwent endoscopy and biopsy of the duodenum. Duocdenal biopsy speécimens were
taken after an ovemight fast from the proximal duodenum with an Olympus GIF XP10
endoscope. All patients were sedated with dormicum® (midazolam) and atropin. One or
two biopsy specimens from each patient were immediately placed in Bouin fixative,
After embedding in paraffin they were cut into 4 pum sections and stained with
hematoxylin-eosin.” The most representative, well oriented sections were used for
grading. Histological grading of duodenal inflammation was done according to the
criteria laid down by Whitehead er al (14). The histologic sections were examined by a
pathologist, who had no knowledge of the clinical or endoscopic findings. All sections
were reviewed for this study by the same observer (JWA).

Although a certain bias may have been introduced in the group of patients (n=3%) who
underwent duodenal biopsy (37% of the total study group), there appeared (© be no
significant differences between the two groups in regard to clinical data (table 1) or «Cr-
EDTA excretion {table 2).There was, however, a tendency towards higher »Cr-EDTA
excretion values and a slightly longer duration of complaints in the group that underwent
biopsy. Only the results concerning intestinal permeability and duodenal biopsy resulis
are reporled in the present paper.

4.3. Results

Of the 39 biopsied patients, 13 (33%) showed microscopically obvious signs of
inflammation (10 and 3 with Whitehead grade 2 and 3 respectively), 15 (38%) showed
minimal changes (grade 1), whereas in 11 (28%) patients biopsies looked normal (grade
0). A simultaneous antral biopsy was taken from {1 of these patients; in 8 cases (73%)
a Helicobacter pylori (H pylori) colonisation was detected on histologic examination (3
with a grade 0, 1 with a grade 1, 2 with a grade 2 and 2 with a grade 3 duodenitis).
Histologic evidence of gastritis was present in 4 (50%) of the patients in whom H pylori
was found. The combination gastritis and duodenitis was present in 3 of the 8 patients
in whom H pylori was found. Results of 24-hours *Cr-EDTA excretion in all our 106
RAP patients are presented in table 2. In 6 cases cither the parents refused the test or urine
sampling failed.

Duodenitis Grade

0 I 2 3 1.2 and 3

(=11} (n=15) (n=10}) (n=3) (n=28)
*Cr-EDTA excretion (%) 3.3 4.64% 4,344 3.6‘7#’ 4.42%*
Standard Error of Mean 0.27 0.49 0.53 0.59 0.33
Range 1.9-47 24-10 23-75 23-48 23-10

All compared to grade O: * p < 002, ** p < 0.05, # not significant (t-test)

Table 3:
Results of the ¥Cr-EDTA permeability test in 39 patients with RAP
with varying degrees of duodenal inflammation.



The mean *Cr-EDTA excretion values of patients with varying degrees of duodenal
inflammation are shown in tble 3.

The »Cr-EDTA excretion of patients with grade | duodenal inflammation was signifi-
canitly higher than that of patients with a grade 0 (p < 0.02, Student’s t-test). Most notably,
no differences were found between patients with grade 2 or grade 3 on the one hand, and
grade 0 on the other. The mean »Cr-EDTA excretion of patients with normal findings
{grade 0y, however, was significantly lower than that of patients with grades 1, 2 and 3
taken together (p < 0.05, Student’s t-test).

“Cr-EDTA excretion (%) Total
< 38% > 3.8%
Grade 0 9 2 1
Grade 1, 2, 3 12 16 28
21 18 39

p = 0.03 (Fisher’s test, single-tailed)

Table 4:
Relationship between #Cr-EDTA test results and duodenal inflammato-
ry changes

Table 4 shows the relationship between normal and abnormal small bowel »Cr-EDTA
excretion values and the histologic grading of the duodenal biopsy. It illustrates the
significant relationship between abnormal small bowel permeability and inflammatory
changes in the duodenum (p = 0.03, Fisher's exact test).

4.4. Discussion

In a group of 66 children with RAP, Ament and Christie found duodenitis in only 2 cases
and a duodenal ulcer in 8, but these diagnoses were made endoscopically and not
confirmed histologically (15). In a group of 62 children with RAP, Black ef «f described
only 9 cases with signs of histologically confirmed duodenitis (16).They used a
histologic grading system different from ours, however, which makes comparison
between the studies difficult. In a retrospective study of 320 gastroduodenoscopies in
children, Oderda er af reported only 32 cases with endoscopic signs of duodenal damage
(I7). Abdominal pain was the most common symptom in 25 of these patients (78%) and
the criteria of Whitehend er «f for the histological diagnosis of duodenitis were met in
only 4. It is remarkable that 3 of these patients had RAP. More recently, Glassman et a!
(18), making use of Whitehead’s criteria, reported duodenitis in 47% of 95 children with
epigastric pain. The criteria of Whitehead er al are generally accepted for classifying
inflammatory lesions in the duodenum. Grade O describes a nommal histologic appearan-
ce. Grade | describes “minimal change” duodenitis, grade 2 and 3 are regarded as
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definitely abnormal, indicating the presence of duodenitis (14). The clinical significance
of the classification is, however, questionable, as minimal changes and even overt
inflammation have been reported in healthy adult volunteers (19}, Whether these
observations are also applicable to children, is trought info doubt by the data of Oderda
et al (17). In the present study, a third of the patients with RAP had definite signs of
duodenitis: grade 2 and 3. Given the above reservations, this supports our hypothesis,
that children with RAP have a high incidence of intestinal inflammation, Our resulis also
show a significant relationship between intestinal permeability to *Cr-EDTA and
inflammatory changes. The minimal inflammatory changes described as grade 1 are
often regarded as still within the reference range. In this context, it is remarkable that in
our group of patients with grade 1 the “Cr-EDTA excretion test yielded significantly
higher results than in patients with normal findings (grade 0). Separately, however, grade
2 or 3 patients show no significant differences from patients with grade 0. This
discrepanicy may possibly be explained by the small number of patienis in these two
groups. This might shed new light on the relevance of grade 1 inflammatory changes and
suggest that minimal inflammatory changes could be considered as abnormal being a
precursor of full blown duodenitis. Alternatively it might represent an early healing stage
before abnormal small bowel permeability had returned to normal. On the other hand,
in those children in whom there was increased *Cr-EDTA excretion together with a
normal histological appearance of the duodenum, we are possibly dealing with a false
negative finding, as multiple biopsies specimens (which were not considered justifiable
in this study), would be required to exclude the possibility of patchy lesions in the small
bowel. When (for the above mentioned reasons), all patients with inflammatory changes
{grades 1, 2 and 3) are taken together, there appears to be a significant relationship
between abnormal *Cr-EDTA excretion (> 3.8%) and the presence of inflammatory
changes in the duodenum of patients with RAP (table 3). On the basis of these numbers,
the »*Cr-EDTA test has a sensitivity of 57% and a specificity of 82% for the detection of
duodenitis. Despite the apparently low sensitivity of the *Cr-EDTA test, it still shows a
positive predictive value of 89%. Used in this way the *Cr-EDTA permeability test may
be a valuable diagnostic tool in children with RAP, in screening for possible intestinal
inflammatory changes. We certainly use it in clinical practice to find out if we are dealing
with a possibly somatic cause of the abdominal complaints; this we believe is justified
by our findings in the present study.

The cause of the inflammatory changes in our patients still remains unclear. Recent
studies, (Presented in a poster session at the first meeting of the European Campylobacter
study group, Bordeaux, France, october 1988) by de Rafael et al and Mahony er al
showed that campylobacter (now called Helicobacter pylori) was present in the aniral
mucosa of children with chronic gastritis and RAP. H pylori has, however, an affinity
for gastric mucosa (20). Unfortunately, gastric biopsies were not obtained from all
patients in the present study. Glassman er ol reported the presence of duodenitis without
associated gastritis in 47% of their H pylori negative patients, whereas duodenitis
associated with gastritis was found in 56.3% of their H positive patients (18). In our 8
patients with grade 2 or 3 duodenitis and H pylori colonisation, 3 (37%) showed
associated gastritis microscopically. Furthermore, small bowel permeability to -
EDTA is abnormal in children with gastroenteritis (13), a condition known to be
associated with duodenal mucosal inflammation (21). Although we have only few data
to support this contention, it seems likely that the inflammatory changes we found in our
patients were in some cases caused by bacterial or viral infections. Food hypersensitivity
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might also have a role in causing flammation of the small bowel. Either a primary (food
anfigens), or a secondary (bacterial antigens) hypersensitivity reaction could result in a
local intestingl inflarmation whereby the intestinal wall could loose its ability to act as
an effective barrier. The altered intestinal permeability would then allow for the passage
of more macromolecular antigens. This penetration of anfigens could further aggravate
the local hypersensitivity reaction, which would in the end result in widespread
inflammatory changes and causes damage and disease (22, 23). Some authors found a
correlation between the irritable bowel syndrome and hypersensitivity to food (24, 25,
26). The symptomatology and pathofysiology in the irritable bowel syndrome seem
closely related 1o RAP in childhood (27). The findings in our patients and data of other
authors seem 1o support the hypothesis that food hypersensitivity might play a part in
RAP.

Further studies are needed to elucidate the pathophysiological mechanisms involved int
RAP patients. It seems likely, however, that small bowel inflammation primary or
secondary to different environmental factors, may play an important part in the
pathogenesis of this frequentdy misunderstood problem in childhood.
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Gastroesophageal Reflux and Recurrent
Abdominal Pain

S.B. van der Meer, P.P. Forget, RH. Kuijten , JW. Arends

Summary

In this study we looked for the presence of gastroesophageal reflux in children with
recurrent abdominal pain and its possible relationship to food intolerance associated
duodenal inflammation. Twenty-four hour intra-oesophageal pH-monitoring, an endos-
copic duodenal biopsy and a small bowel *Cr-EDTA permeability test were performed
in 25 children with recurrent abdominal pain. In 14 cases (56%) the pH-monitoring was
abnormal, pointing to the presence of pathological gasiroesophageal reflux. Unblinded
treatment of gastroesophageal reflux in the latter patients resulted in resolution or
improvement of abdominal pain in 10 cases (71%). Gastroesophageal reffux did not
appear to be associated with either intestinal permeability to *Cr-EDTA or duodenal
biopsy findings. We conclude that pathological gastroesophageal reflux is a frequent
finding in children with recurrent abdominal pain, that it is unrelated to duodenal
inflammation and that there might be a causal relationship between pathological
gastroesophageal reflux and recurrent abdominal pain in children.

(Acrta Paediatrica Scandinavica 1991 in press)
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5.1, Introduction

Gastroesophageal reflux (GER) is known to be an important cause of chronic respiratory
disease in childhood (1, 2). Not only on the basis of pulmonary aspiration, but also on
the basis of reflux-induced reflex bronchospasms (3). Alternatively, respiratory disease
could cause GER (4). Furthermore, GER has been reported to play a significant role in
causing central apnea with reflex bradycardia, which might lead to sudden infant death
(5). Several gastrointestinal diseases are known to be associated with GER as well. In
adult patients with non-ulcer dyspepsia, Talley and Piper (6) found GER in 22% of the
subjects studied and irritable bowel syndrome in 23%. Most notably, 19% had both GER
and irritable bowel syndrome. In a study of 25 adult patients with the irritable bowel
syndrome, Smart er al (7) reported the presence of GER in 50% of their patients,
Furthermore, food intolerance (8) and more specifically, cow’s milk intolerance (9) have
also been reporied to be associated with GER. Finally, there have been several reports
on the association between food intolerance and the ritable bowel syndrome (10, 11).
We previously reported the presence of abnormal small bowel permeability and
duodenal inflammation in children with recurrent abdominal pain (RAP) (12, 13). We
suggested food intolerance as a possible cause of these abnormalities. On the basis of the
above mentioned observations, there seems o be a link between the presence of GER,
the irritable bowel syndrome and food intolerance. Moreover, the symptomatology of
the adult irritable bowel syndrome and the recurrent abdominal pain (RAP) syndrome
in children, seem closely related (14). Strangely enough, there have been no reports in
children on the possible association between RAP and GER. Therefore, the aim of the
present study was to investigate the presence of GER in children with RAP and to look
for a possible relationship between GER, abnormal small bowel permeability and
duodenal inflammation as the lawer might indicate the presence of food intolerance in
these patients.

5.2. Patients and Methods

During a prospective study on RAP, 27 patients underwent a 24-hour intra-oesophageal
pH-monitoring. All patients met the inclusion criteria laid down at the beginning of the
study:
1) age range 5.5 to 12 yews,
2). & minimum of six months of recurrent abdominal pain of unknown origin,
3). attacks of pain varying in severity, duration and frequency,
4). sometimes accompanied by vegetative symptoms such as paleness, nausea and
vomiting. All children referred to our outpatient clinics, and those admitted to the
pediatric ward, meeting this inclusion criteria, were consecutively included in the study.
All parents gave informed consent. The protocol consisted of a thorough physical
examination, routine laboratory investigations of blood, facces and urine and a standar-
dized ultrasound examination of the abdomen. Lactose tolerance was tested with an oral
lactose load of 2 g/kg body weight, with a maximum of 50 g. Breath samples were
analyzed at 30 minutes intervals up to two hours, using a Lactoscreen® (HoekLoos).
Hydrogen content values of breath samples were considered abnormal when exceeding
20 ppm.

0 Intestinal permeability was investigated, making use of “chromium labelled ethylenedia-
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minetetraacetate (*Cr-EDTA). The ~Cr-EDTA permeability test was performed as
previously described (13). Briefly: after an overnight fast, 100 pCu »Cr-BDTA were
given orally in 10 m! diluton of 5% glucose. Urine was collected for 24 hours. Urine
volumes were measured and two samples of 5 ml each were counted in a well-counter,
A standard 1:100 dilution of 5 ml was similarly counted. Radioactivity excreted in the
urine over a period of 24 howrs was expressed as a percentage of the oral dose.

The day after the pH-monitoring was performed, duodenal biopsies were taken after an
overnight fast from the proximal duodenum with an Olympus GIF XPI1( endoscope. All
patients were sedated with dormicum® (midazolam) and atropin. One or two biopsy
specimens from each patient were immediately placed in Bouin fixative. After paraffin
embedding they were sectioned at a thickness of 4 micrometer and stained with
hematoxylin-eosin. The most representative, well oriented sections were used for
grading. Histologic grading of duodenal inflammation was performed according to the
crteria laid down by Whitehead er o/ (15). The histologic sections were examined by a
pathologist, who had no previous knowledge of the clinical and endoscopic findings. All
sections were reviewed for this study by the same observer (JWA).

Twenty four hour cesophageal pH-monitoring was carmried out with an antimony pH
catheter with a skin reference electrode. The catheter was calibrated in pH 4 and pH 7
buffer solutions, before and after monitoring. The catheter was introduced into the
esophagus transnasally and placed 4 cm above the lower esophageal sphincter, making
use of oesophageal length formulas as reported by Strobel et al (16). During pH-
monitoring the children were free to play and diet was unrestricted. The position of the
child (supine, prone) was noted in a diary, by a nurse or the child, as was the time of
sleeping. pH-monitoring was regarded as abnormal when the time during which the pH
was lower than 4, exceeded 5% of total monitoring time (17). Only results concerning
pH-monitoring, endoscopic findings and infestinal permeability tests are reported in the
present paper.

5.3. Results

In 27 cases a 24-hour pH-monitoring was performed. In 2 cases monitoring Tailed due
to technical problems. In 11 cases (44%) no abnormalities were found. In 14 cases (56%)
the. pH-monitoring was abnormal, pointing to pathological GER. Patients with GER
were treated with alginic acid compounded with antacid (Gaviscon®, Essex) and anti-
trendelenburg position during sleep. In & of the latler cases (57%) the abdominal pain
resolved completely, in 2 cases (14%) the abdominal pain improved, in 2 cases (14%)
the abdominal pain was unchanged, in | case it resolved spontaneously. In 1 case the
outcome is unknown, since the patient was lost to follow-up. These findings are
summarized in table 1. The clinical symptoms of our patients with abnormal pH
monitoring were restricted to abdominal pain. Only two patients complained of frequent
regurgitations, whereas | patient was suffering from recurrent respiratory infections. All
other symptoms of GER, such as retrosternal pain, vomiting and water brash, were not
present. The localization of the abdominal pain was periumbilical in 65% of the patients,
whereas only 25% complained of upper abdominal pain. In 10% of the patients the
localization of the abcdominal pain was either diffuse or unknown.

In the group of 14 patients with normal pH-monitoring, the abdominal pain resolved after
appropriate treatment in 3 cases (27%), one patient with Crohns disease, one patient with



Age Sex® Cr-EDTA  Duodenal Time pH Oesophageal Additienal Treatment Puration Outcome

{years) excretion  Biopsy <4 Appearance Findings Treatment
(%) Grade (%) ar endoscopy (months)

7.8 M 3.6 2 59 normal Resp. Inf. Gaviscon 6 resolved
8 M 37 0 9.3 normal headache Gaviscon 4 unchanged
8.1 F 2.3 0 9.7 normal constipation Gaviscon, Tagamet 2 unchanged
8.2 F 3.7 1 7.7 erythema int. lymphangiectasia  Gaviscon 6 resolved
8.3 M 4.1 1 14.7 normal constipation Gaviscon, Nalcrom 2 resolved spont.
8.3 F 4.3 0 82 normal family conflicis Gaviscon ? ?
8.5 M 6.4 i 8.6 normal - Gaviscon 3 resolved
8.5 F 37 2 12.4 normal - Gaviscon 3 resolved
93 F 2.2 0 204 normal lactose intolerance Gaviscon, diet 6 resolved
9.3 F 2.2 0 114 normal - Gaviscon g resolved
9.6 M 48 1 18.6 erythema behavioral problems Gaviscon, Zantac 6 improved
9.7 M 1.5 2 84 light erythema - Gaviscon 6 resolved
182 F 2.6 1 9.9 normal - Gaviscon 3 improved
12.2 F 32 1 17.8 normal constipation,lactose int.  Gaviscon, Prepulsid, diet 6 resolved

Table 1:
Clinical details, results of *Cr-EDTA tests, endoscopic findings, pH monitoring, treatment and outcome of RAP

patients with abnormal pH monitoring

@M male, Fr: Temale
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Age Sex” Time pH  Oesophageal  Diagnosis Treatment Quicome
{years) <4 Appearance
(%) at Endoscopy
62 F 3.8 0.4 normal - no improved spont.
68 F 33 0.7 normal H pylori® no resolved spont.
7.2 M 1.9 2.1 normal - Prepulsid resolved
7.5 F 6 2.1 normal constipation paraffin, lactulose resolved
82 F 5.6 23 normal - no improved spont.
8.7 M 37 4.3 normal - Gaviscon 4 resolved
8.5 F 4.8 1.5 normal gastritis, duodenitis Motilium, Gaviscon 3 improved
H F 6 31 normal - Gaviscon, Tagamet 3 unchanged
12 F 1.9 35 - Crohn prednisone 3 resolved
12 F 2.8 0 0.8 normal lactose intolerance diet resolved
123 F 39 3 3.9 normal - Prepulsid resolved

Table 2:

Clinical details, results of 'Cr-EDTA tests, endoscopic findings, treatment and outcome of RAP patients with

normal pH monitoring.

a:M: male F: female

b: H pylori; Helicobacter pylori



lactose Intolerance and one patient with constipation. The abdominal pain improved in
I case (9%), a patient with gastritis and duodenitis. In 2 patients (18%) treated with
Prepulsid®, a prokinetic drug, the abdominal pain resolved as well. In 3 cases (27%), 2
without a specific diagnosis, the abdominal pain improved or resolved spontaneously,
one of these patients had a positive Helicobacter pyvlori serology (ELISA). One patient
with a slightly abnormal pH monitoring (time during which pH < 4: 4.3%) was treaied
with Gaviscon®. The abdominal pain resolved completely. In one patient no change in
the complaints was observed. These findings are summmarized in table 2.

The endoscopic aspect of the esophagus was normal in the majority of patients (11 out
of 14). Esophageal biopsies were not obtained. Duodenal biopsies in patients with GER
showed a Whitchead grade 0 in 5, grade 1 in 6 and grade 2 in 3 cases. In the group of
patients with normal findings during pH-monitoring, duodenal biopsies showed a
Whitehead grade () in 3, grade 1 in 3, grade 2 in 3 and grade 3 in one case. No relationship
was found between duodenitis score and pH monitoring results.

The mean urinary #Cr-EDTA excretion in the patient group with GER was 3.88 % (SD:
1.54%). In the group of patients with normal pH-monitoring findings, the mean urinary
“Cr-BDTA excretion was 3.97 % (SD: 1.49%). The difference between the mean urinary
excretion of *Cr-EDTA in the patients with GER and the patients with a normal pH
monitoring was not significant.

5.4. Discussion

Previous findings in our study on RAP in children pointed in the direction of a possible
enteral origin in these patients complaints. We found an abnormal intestinal permeability
to “Cr-EDTA in children with RAP (chapter 3312) as well as the presence of duodenitis
in 33% of our patients who underwent an endoscopic duodenal biopsy (chapter 4){13).
As an increased intestinal permeability to *Cr-EDTA has been shown to be present in
some patients with food allergy (18), and patients with gastroenteritis (19), we suggested
viral or bacterial infections or food allergy as possible causes of the duodenitis. However,
we Tound no firm data supporting this hypothesis. Because of the reported evidence of
GER in patients with non-ulcer dyspepsia and the irritable bowel syndrome (6, 7) and
the resemblance in symptomatology between these entities and RAP in children (14), the
presence of GER needed to be investigated in our patients with RAP. On the other hand,
a possible relationship might be found between GER and the, so far unexplained, small
bowel nflammatory changes we found in our group of patients with RAP. Our results
inclicate that in a high percentage (56%) of RAP patients an abnormal pH-monitoring,
pointing to the presence of pathological GER, can be observed. The two main questions
that are raised by this observation are: firstly, could the abnormal pH monitoring in these
children be linked to food intolerance associated duodenal inflammatory changes and
secondly, could there be a causal relationship between GER and RAP in children ?

The evidence we found for an inflammatory enteropathy in our RAP patients (chapter
3 and 4) (12, 13), did not appear to be related to the presence of an abnormal pH
menitoring. Small bowel permeability to »Cr-EDTA in both groups, with and without
GER, did not differ significantly and duodenal biopsy findings in the patients with a
normal pH-monitoring, were practically similar to those of patients with an abnormal pH
monitoring. Farthermore, treatment of the pathological GER with an antacid such as
Gaviscon® appeared 1o be effective in the majority of patients. Given these three
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observations, it is unlikely that pathological GER is related 1o or caused by food
intolerance and duodenal inflammation.

Another possible explaniation for the presence of pathological GER in children with RAP
might be alterations in gastroduodenal motility. Abnormal gastroduodenal motility has
been reported to be present in children with RAP (20). Motility studies in children as well
as in aduits with GER have shown the presence of disorders of esophageal peristalsis (21,
22). Recently, Cucchiara et al (23) reported on the pathophysiological mechanisms of
GER and distal esophageal motility in children. They concluded that most reflux
episodes in children with GER were due to an inappropriate wansient lower esophageal
sphincter relaxation. The presence of pathological GER in children with RAP might be
caused by an underlying intestinal motility disturbance leading to an inappropriate
relaxation of the lower oesophageal sphincter.

Whether pathological GER could cause RAP in children needs 1o be studied in more
detail. Treatment of the pathological GER resulted in resolution or improvement of the
abdominal pain in many patients (71%). During follow-up, these patients remained free
of abdominal pain after a mean follow-up of at least 6 months afier reatment. However,
treatment was uncontrolled and unblinded making interpretation of our results difficult.
In a study of 360 adult patients with dyspepsia, Horrocks et af (24) reported on the effect
of antacids in different patient groups. Relief of pain by antacids in patients with gastric
or duodenal ulcers was 39 and 36% respectively, whereas the relief of pain in the patients
with “functional” complaints was as high as 26%. Compared to these results, a strictly
placebo effect of the antacids in our patients seems highly unlikely. Nevertheless, the
possible causal relationship between RAP in children and pathological GER, still
remains open to discussion. A double blind therapeutical trial would be necessary to
confirm this relationship.

We have shown that GER is a frequent finding in children with RAP, and that with
appropriate treatment the abdominal pain resolves in most of them. Most notably, the
clinical symptomatology of GER in this patient group seems to be absent, which makes
recognition of the disorder difficult. A proper investigation by means of a 24 hour
intraesophageal monitoring is mandatory. Furthermore, the endoscopic findings in these
patients are of no help, as oesophagitis was rarely observed in the present study. Further
studies are in progress in order lo elucidate the nature of the observed association
between GER and RAP in children.

6
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The Prevalence of Helicobacter pylori Serum
Antibodies in Recurrent Abdominal Pain

S.B. van der Meer, PP. Forget, RJL.F. Loffeld, E. Stobberingh,
R.H. Kuijten, JW. Arends

Summary

As part of a large, prospective study on Recurrent Abdominal Pain (RAP) in children we
investigated the prevalence of Helicobacter pylori serum antibodies in these patients.
Patients ages ranged from 6 to 12 years. They all suffered from Recurrent bouts of
Abdominal Pain for a minimum of 6 months. H pylori antibodies were detected using an
enzyme-linked immunosorbent assay (ELISA) for detection of [gG antibodies against
H pylori. The prevalence of H pylori antibodies in the RAP group was compared to that
of an age-maiched control group, which predominantly consisted of pre-operative
children. None of the control group suffered or had suffered from RAP. Out of 82 RAP
patients 7 (8.5%) demonstrated Optical Density values above the cut-off point, therefore
indicating, the presence of antibodies to H pylori, whereas this was the case for 2 (5.1%)
out of 39 control children. We conclude that past or present stigmas of H pylori infection
as measured by serology is similar in RAP and control children. Therefore, in our opinion
H pylori does not appear to play a major role in RAP in children.

(submitted for publication)
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6.1. Introduction

Ever since the studies performed by Apley and co-workers in 1958 and later years (1, 2)
on the subject of Recumrent Abdominal Pain (RAP) in children there has been conside-
rable debate in the literature about different etiologic factors possibly playing a role in
this puzzling syndromie (3, 4, 5). Unequivocal somatic causes were scarcely reported (6,
7) and psychogenic mechanisms were considered to be the main cause in these patients
complaints (8). Probably because psychogenic causes are difficult to point out (9), the
search for somatic causes in the meantime remained intriguing and recently gained
interest. The discovery of Helicobacter pylori (H pylori) and its éstablishment as an
important organism in gastrointestinal disease in adults prompted studies on the role of
H pylori in the pediatric age group. It is now clear that H pylori does play a role in several
gastroiniestinal diseases in children, such as antral gastritis and peptic ulecer disense (10,
11). However, the role of H pylori is not yet clear in less well-defined and chronic
disorders such as the RAP syndrome. In their retrospective study of 53 antral biopsies
for the presence of H pylori, Dramm er af (10) mention 24 children with abdominal pain
as part of the study group. Unfortunately, they do not give more clinical details
concerning their patients. Killbridge ef o/ (11) retrospectively examined antral biopsies
of 98 children and found chronic gastritis in 40 patients, 22 (55%) showing H pylori on
the gastric surface. The complaints presented by 20 (91%) of these patients was
abdominal pain. Again, however, a more detailed clinical description is lacking. So it is
questionable, whether the patient groups of the above mentioned studies met the criteria
for a diagnosis of RAP. Therefore, clear data on a possible role of H pylori infections in
RAP patients are not yet available in the literature. In order to assess the prevalence of
H pylori serum antibodies in a group of representative and well-defined RAP patients we
determined H pylori antibodies by means of an Enzyme-Linked Immunosorbent Assay
(ELISA) among a group of schoolchildren with RAP and an age-matched control group.

6.2. Patients and methods

All RAP patients entering the study met the following criteria:

1}. age range 5.5 to 12 years,

2. a minimum of six months of Recurrent Abdominal Pain of unknown origin,

3). attacks of pain varying in severity, duration and frequency,

4). sometimes accompanied by vegetative symptoms like paleness, nausea or vomiting.
The patient group consisted of 28 boys and 54 girls, mean age 10.8 years. They followed
a standard protocol consisting of routine laboratory investigations of blood, urine and
stools. Additionally, an ultrasound examination of the abdomen, a small bowel permea-
bility test and a lactose breath hydrogen test were performed. Finally, all patients were
seen by a psychologist, who performed a variety of psychological tests. Results of these
studies have been published separately (chapter 3, 4 and 7) (12, 13, 14). The control
group for this part of the study consisted of 39 children, 25 boys and 14 girls, mean age
6.6 years., They were mainly pre-operative children (ear-nose-throat procedures, fractu-
res, retentio testis) or children attending the outpatient clinics for other than gastrointes-
tinal diseases (epilepsy, asthma, short stature). All parents of both RAP and control group
gave informed consent. Atopy, gastrointestinal symptoms and abdominal pain were nol
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present in any of the control children. Blood samples were analyzed, using an IgG
enzyme-linked bmmuno assay (ELISA) as previously described (15). In short: strains of
H pylori were grown on a blood agar. The colonies of organisms were harvested, killed,
sonicated and preserved with 0.1% sodium-azide. Microtitre plates were precoated with
100 i of carbonate buffered bacterial antigen and kept at 4 -C for 8-10 h. After washing
with phosphate buffered saline (PBS), 100 yl of 1% bovine albumin in PBS was added,
kept for 2 h and washed again with PBS, then stored at 4 -C. The test assay was performed
with 50 pI of PBS diluted serum, added to test and control wells. After incubation at 37
£ and washing with PBS, 50 (0 of lgG-specific peroxidase-conjugated rabbit anti-
human immunoglobulin was added to the wells. After additional incubation for 90
minutes and washing, a color indicator was added followed by final incubation at room
ternperature for 30 minutes in the dark. The color reaction was stopped with sulphiric
acid, Tead at 492 nm and expressed as optical density (OD). Control sera and blanks were
included in each assay. The cut-off value, discriminating between positive and negative
titers, was calculated at an OD of 1.40.

For statistical analysis the Fisher test was employed.

6.3. Results

In the RAP group 7 patients (8.5%) showed an OD above the cut-off point of 1.40 OD,
pointing to the presence of H pylori antibodies. Their mean value of OD was 2.95 (SD:
1.14), whereas the rest of the RAP group demonstrated a mean OD of 0.56 (SD: 0.27).
More clinical details of the patients with a H pylori positive titer are shown int table 1.
The 3 patients that were treated with Bismuth subcitrate (25 mg/kg for 6 weeks) and
Tinnidazole (8mg/kg for 10 days) are at present free of complaints.

Pat Age  Sex’  Duwration of  Addirional oD% Trearment Outcome
nro (years) complaints  findings
{months)

97 F 12 None 2.44  None Resolved spont.

29 F G None 283  None Resolved spont.

3 94 F 6 Constipation 143 Bismuth, Resolved
Tinnidazol

4 i M 6 Gastritis 374 Bismuth, Resolved
Tinnidazol

5 68 M 8 None 232 Bismuth, Resolved
Tinnidazol

6 12 F 24 Gastritis 2.89  Antacids Relapse

7 87 F 12 None 502  None Resolved spont.

" M: male, F: female
#: Optical Density

Table 1:
Clinical details of the Helicobacter pylori seropositive RAP patients
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In 3 patients the complaints resolved spontancously, whereas 1 patient had a relapse
of her complaints. Patient number 4 and 6 also underwent upper gastrointestinal
endoscopy with biopsies taken from the antrum. Both biopsies showed H pylori at
histologic examination. In all 7 patients no other plausible explanation was found for
the abdominal pain i.e. no other abrormalities were discovered through additional
investigations.

In the control group, 2 individuals (5.1%) with an OD above 1.40 were observed:
147 and 1.81 respectively. The other part of the control group showed a mean OD of
0.57 (SD: 0.29). The difference between the prevalance of H pylori antibodies among
the RAP group compared to the control group was not significant. The observed OD
values in both study groups are summarized in figure 1.
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Figure 1:
Scattergram representing the OD values of children with RAP and
control children.



6.4. Discussion

As in adults the detection of H pylori in children mainly relies on microscopic
investigation of endoscopically obtained mucosal biopsy specimens. Because of its
invasive character endoscopy is not always an appropriate and feasible way of diagno-
sing children suspected of gastrointestinal disease. Therefore, the availability of a
sensitive and specific serological diagnostic test would be much appreciated by pedia-
tricians, parents and children. Several studies have reported on the use of enzyme-linked
immunosorbent assays (ELISA) in detecting the presence of antibodies to H pylori (16,
17, 18). The sensitivity and specificity of this test appears to be sufficient in clinical
practice (19). In this context we chose to detect H pylori antibodies by means of an
ELISA rather than in biopsy specimens.

In adults, H pylori has been reported to be associated with antral gasiritis (22), non-ulcer
dyspepsia (23) and peptic ulcer disease (24). Subsequently, there have been reports on
the presence of H pylori in children with these gastrointestinal disorders. Drumm et af
(10) and Killbridge er al (11) described the presence of H pylori in children with antral
gastritis and duodenal ulcer disease. These studies were all retrospective investigations
of histologic biopsy specimens from children with upper gastrointestinal symptorns such
as epigastric pain or vomiting. The prevalence of H pylori in different gasirointestinal
disorders in children is reported to range from 6 to 30% (25, 26), depending upon the
study desigin: retrospective or prospective, and the study population.

In this coniext, it is surprising that no studies explicitly adressing the possible association
between RAP and H pylori have been reported so far. In a retrospective study, Mahony
et al (27) investigated 38 gastric biopsies from children endoscoped for upper gastroin-
testinal symptoms. In 9 (38%) of the patients they found histologic evidence of H pylori.
Most notably, 7 of these H pylori positive patients presented with epigastric pain while
13 other patients presenting with periumbilical pain were all negative for H pylori. The
typical location of the pain in RAP is periumbilical (1). Nevertheless, the authors
conclude that H pylori represents another identifiable cause for RAP in children.
Oderda et al (28) reported on a series of 51 consecutive children presenting RAP. They
were investigated through upper gastrointestial endoscopy. As many as 32 (61%) of the
patients showed histological evidence of gastritis and H pylori was present in the antral
biopsy specimens. However, the clinical description of the patients was very limited,
making it uncertain that these were “classic” RAP patients. The studies mentioned above
presented results that seem to be overestimated. They predominantly concerned selected
patients, referred to specialized gastroenterology units. The results of our study show that
signs of past or present H pylori infection are present in some children with RAP.
Therefore, H pylori infection could be regarded as a possible somatic cause for the RAP
syndrome. However, if H pylori infection often accompanied RAP one would expect a
much higher prevalence of H pylori antibodies in RAP patients as compared to controls.
Since this was not the case we do not consider H pylori to be frequently involved in RAP.
On the basis of our study design, we believe we have studied a relatively representative
group of RAP patients. Therefore, the results of our study probably gives the best
estimate of the prevalence of H pylori serum antibodies among children with RAP, so
far. However, making the diagnosis on the basis of serology only, as we have done, might
negatively affect the observed prevalence of H pylori. As the ELISA we used has been
reported 1o be very sensitive and specific for the detection of H pylori infection (15) we
believe our results give a correct estimate of the prevalence of H pylori infection in our
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study groups. -

Finally, it is still open to discussion whether H pylor is causally related 10 RAP in
children. From the 7 seropositive patients in our RAP group, 6 demenstrate a higher
antibody titer compared with the 2 seropositive controls. This could imply that H pylon
does play a role in the clinical syndrome of these patients. As in adults” suffering from
non-ulcer dyspepsia, H pylori can be responsible for the abdominal complainis in some
children suffering from RAP. However, in 3 out of 7 seropositive patients the abdoninal
pain resolved spontaneously. The 3 patients that were treated with bismuth and
tinnidazole are free from abdominal pain. The follow-up period, however, is too short
to consider therapy either as successful or useful. Furthermore, the number of patients
is too small to allow for conclusions. A double-blind therapeutical study could help t©
clear this problem. Such a study will have to be performed among a well-defined group
of RAP patients in order to avoid the bias of patient selection.

— “}’ 3
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Diagnostic Value of Ultrasound in Recurrent
Abdominal Pain

S.B. van der Meer, PP. Forget, J.W. Arends, R.H. Kuijten, JM.A. van
Engelshoven

Summary

In order to investigate the diagnostic value of ultrasound in children with recurrent
abdominal pain and to estimate the clinical relevance of rare organic causes of abdominal
pain in these patients, we prospectively examined 93 children aged between 5.5 and 12
years by means of abdominal ultrasound. In 3 patients (3.2%) an anatomic abnormality
was detected, which could not account for the abdominal pain.

We conclude that many organic abnormalities, that could be diagnosed by ultrasound,
are clinically irrelevant as a cause of recurrent abdominal pain in children and therefore
ultrasound does not significantly contribute to the diagnosis. However, ultrasound can
still play a role in the work-up of children with recurrent abdominal pain in avoiding
unnecessary radiologic X-ray procedures.

(Pediatric Radiology 1990, 20: 501 - 503)
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7.1. Introduction

Recurrent abdominal pain (RAP) is a frequent and puzzling syndrome in children, Most
authors use the criteria laid down by Apley to describe the clinical condition (1), In spite
of its frequent occurrence, little progress has been made during recent years to clarify the
nature of this syndrome (2, 3). This may be partly due to the relative vagueness of this
clinically defined entity. Findings have been either contradictory (4, 5), or showed
evidence of possible new causes (chapter 3 and 4) (6, 7). dependent on the approach of
the condition. It seems likely, that several causes can be responsible for this syndrome.
Pediatric textbooks and manuscripts on RAP, often list long compilations of possible
organic causes of RAP, most of which are rare.(8, 9, 10). Although the known organic
causes vary strongly, they all lead to the same clinical symptoms: tecurrent bouts of
abdominal pain, mostly with a periumbilical localization, existing over a longer period
(three months or more) and interfering with the childs” normal activities.

In a large study of school-aged children, an organic cause was found in 10% (11). In spite
of this low incidence of organic disease, RAP frequently leads to referral to specialized
centers where most authors describe the use of radiologic procedures to rule out organic
causes like Crohns® disease, colitis, hydronefrosis etc (12, 13). Because of the low yield
of extensive radiologic procedures like plain abdominal films, barium enemas, intrave-
nous wrographys in children with RAP, the diagnostic value of radiology is open to
discussion. Furthermore, the majority of the radiologic examinations mentioned above,
require high doses of ionizing radiation, which renders them less suitable for children.
With the development of high resolution real-time scanners, ultrasound (US) has
become an important diagnostic imaging modality in the pediatric patient. In some cases,
US has tended to replace more conventional investigations in the evaluation of abdomi-
nal complaints in children (14, 15).

Little is known about the diagnostic value of US in children with RAP. In a retrospective
study of a 100 children with RAP, Rubio Quinones et af, using US as a diagnostic tool,
reported organic abnormalities in 13 of their patients (16). They found 2 patients with
a duodenal ulcer, 2 with lymphoid hyperplasia, 1 with gallbladder stones, | with
intestinal tuberculosis, 1 with a Burkitt lymphoma, 3 with a double pyeloureteral systemn,
I with hydronephrosis, 1 with vesicoureteral reflux and 1 with pyelonefritis. In 7 out of
these 13 patients the diagnosis was made by US and they conclude that US can be useful
in this type of patients. However, it seems questionable that a double pyeloureteral
system or lymphoid hyperplasia can account for recurrent bouts of abdominal pain. To
our knowledge, no other report has been published on the diagnostic value of US in
children with RAP.

Most of the possible organic causes are rare and [ittle is known about their clinical
relevance in RAP. The abnormalities listed in table 1, are possible organic causes of RAP
and can be diagnosed by US. Therefore, one of the aims of a prospective study initiated
in our institution on RAP patients, was to evaluate the diagnostic value of US in a
carefully assembled group of children with this conditon. Further, we intended to study
the incidence of the abnormalities mentioned in table 1 in order (o estimate their clinical
relevance in children with RAP.

v
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Gastrointestinal tract Liver spleen, pancreas

{intermittent} imUssuscepiion hepatic cysis

duoderial cysts hepatic twmors

mesenterial cysts hepatic abcess

omentum cysts choledochal cysts
Urogenital tract hydrops of the

hydronefrosis galbladder

renal calculi gall bladder stones

renal cysts pancreqlic cysis

renal neoplasms pancreatic 1mors

adrenal cysts and twmors pancreatic calcifications

ovarian cysts pancreatitis

retroperitoneal cysts (massive) splenomegaly

bladder stones

Table 1:
Possible organic causes of recurrent abdominal pain, which can be
diagnosed by ultrasound.

7.2. Patients and Methods

During a prospective study on RAP, 106 children between the age of 5.5 and 12 years
were investigated. They all met the inclusion criteria laid down at the beginning of the
study: at least a six months period of recurrent abdominal pain, varying in severity and
duration, sometimes accompanied by vegefative symptoms as nausea or paleness.
The majority of the patients were referred to our out-patient clinics by their general
practitioners, or schooldoctors. Both groups of colleagues were informed about the
study, All parents gave informed consent. Only two refused to take part in the study.
The siudy prolocol consisted of laboratory examination of blood, urine and stoals, a
small bowel permeability test with *Cr-EDTA as a marker, and a lactose tolerance test
making use of breath hydrogen content measurements. The US examination of upper and
lower abdomen was scheduled after the First visit to our outpatient clinics. The
examination was performed by a radiologist using a mechanical sector scanner (Tech-
nicare: autosector or mee, Pie Data:1120) and a 3.5 or 5§ mHz tansducer. Special
atention was drawn o the internal organs, like the pancreas, the liver and gallbladder and
the urogenital tracl.

In the present paper we only present results of the US findings.

7.3. Results

In 93 cases US according to the above mentioned procedure was performed. In 13 cases
either the parents refused the examination or the patient was not cooperative. Table 2
shows our resulis of 93 US examinations of the abdomen in children with RAP. In 3 cases
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(3.2%) organic abnormalities were observed. In one patient a duplex kidney was seen.
A second patient appeared to have unilateral kidney agenesia, whereas a third patient
demonstrated an enlarged spleen. Three patients revealed a bladder residue after voiding,
In 87 cases (93.5%) no organic abnormalities were detected on ulimsound examination.

duplex kidney 1
unilateral kidney agenesia 1
enlarged spleen (9 cm) 1
bladder residue (after voiding) 3
normal findings 87

Table 2:
Results of ultrasound examination in 96 children with recurrent abdomi-
nal pain

7.4. Discussion

The relevance of owr abnormal anatomic findings for the RAP syndrome is open to doubt.
In the patient where an enlarged spleen was found on US, physical examinaton did not
reveal a palpable spleen. The child with a duplex kidney did not suffer from urinary tract
infections, whereas the child with a unilateral kidney agenesia appeared to have a normal
renal function. A bladder residue after voiding is a frequent non-pathologic finding in
children. Given these considerations, our results indicate that in our group of RAP
patients no abnormalities could be detected which could account for their abdorninal
complaints. Therefore, two main conclusions can be drawn from our study. In the first
place, organic abnormalities as mentioned in table 1, are only very exceptional, clinically
rather irrelevant, causes of recurrent abdominal pain in children.

Secondly, US does not significantly contribute to the diagnosis in RAP. Ultrasound
however, may rule out certain organic causes usually investigated by means of radiologic
X-ray procedures. Against this background US siill has a role in the work-up of RAP
patients, particularly in those patients where either history or physical examination raise
suspicion to one of the abnormalities referred to in pediatric textbooks and manuscripts.
However, given the Limited place of US in the work-up of RAP, 10 detect apparently rare
underlying conditions, the role of radiologic X-ray procedures needs careful reconside-
ration. On the basis of this observation it is our view that a great deal of possible organic
disease can be ruled out by US, making the use ol extensive X-ray procedures less
appropriate. Furthermore, recent developments in US techniques may extend the
possible diagnostic applications with regard to RAP in the near future, particularly in
case of suspected inflammatory bowel disease (15), which might play an important role
in the etiology of RAP, considering our findings in recent reports (chapter 3 and 4) (6,
7).
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Diagnmsti«: Contribution of “Routine” Laboratory
Investigations in Recurrent Abdominal Pain

S.B. van der Meer, P.P. Forget, R.H. Kuijten, J.W. Arends

Summary

In order to evaluate the significance of “routine” laboratory investigations in the
diagnostic approach of children with Recurrent Abdominal Pain and try to establish an
effective and generally applicable diagnostic approach for these patients we prospecti-
vely investigated 106 children aged between 5.5 and 12 vears and presenting recurrent
abdominal pain for a minimum period of 6 months. All patients were submitted to a
standard protocel consisting of laboratory investigations of blood, urine and stools. In
addition more sophisticated investigations were performed such as small bowel permea-
bility tests, ultrasound examination of the abdomen, 24-h pH monitoring and upper
gastrointestinal endoscopy with duodenal and antral biopsies. Our results show that
“routing” laboratory investigations of blood, urine and stools do not contribute to the
diagnosis in these patients. In contrast, the more sophisticated tests demonstrate somatic
abnormalities in 42% of the total study group. We conclude that the presently used
diagnostic approach of patients with Recurrent Abdominal Pain appears (o be inadequa-
te. However, with the aid of more sophisticated investigations abnormalities may be
found in a much higher percentage of patients.

(submitted for publication)
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8.1, Introduction

Reewrrent abdomingl pain (RAP) is one of the most frequent gastrointestinal problem in
school age children. At least 109% of the primary school population suffers from recurrent
bouts of abdominal pain (1). The general practitioner probably only sees a small part of
all children with RAP, and of these only some are referred to a specialist such as a
pediatric gastroenterologist, a surgeon or a psychologist. In the majority of cases no
underlying somatic abnormality can be found (2). Moreover, the abnormalities reported
0 be associated with RAP are quite varied. Psychological disturbances (3, 4) as well as
gastreenterological abnormalities (3, 6, 7) have been reported to be associated with RAP
in children. As a result, specific treatment is rarely given, and patients are often left with
their complaints. Due 1o the many unanswered questions concerning RAP, the diagnostic
approach of these patients varies greatly, ranging from cases in which no investigations
are carried out to other cases which are extensively investigated. Whether extensive
investigation leads to bewter diagnostic efficiency and whether the proper investigations
are used in making a diagnosis is open to discussion. In previous studies we already
reported the diagnostic yield of various more sophisticated investigations we performed
in a group of 106 schoolchildren with RAP. Small bowel permeability tests making use
of sichromium labelled ethylenediaminetetraacetate (*Cr-EDTA) demonstrated an ab-
normal permeability in 54% of our patients (chapter 3) (8). Ultrasound examinations of
the abdomen did not contribute to the diagnosis in RAP (chapier 7) (9). However, the use
of ulirasound examinations often decreases the need for radiologic X-ray procedures.
With upper gastrointestinal endoscopy and duodenal biopsy we observed abnormalities
in 33% of the investigated patients (chapter 4) (10). Finally, 24-hour intraesophageal pH-
monitoring appeared to be abnormal in 56% of the 25 investigated patients (chapter 5)
(11}

The aim of the present study was firstly, to compare the usefulness of widely used routine
laboratory investigations to that of more sophisticated investigations in children with
RAP and secondly, to give a tentative standardized approach to the problem of RAP in
children taking into account of our previous findings.

8.2. Patients and Methods

During a prospective study, 106 children with RAP were investigated by means of a
standard protocol. Patients were considered to suffer from RAP when the foll owing
criteria were met:
D). age range 5.5 o 12 years,
2). recurtent abdominal pain of unknown origin for & minimum period of & months,
3). attacks of pain varying in severity, duration and frequency,
4). sometimes accompanied by vegetative symptoms such as paleness, nausea and
vomiting. All children referred to our outpatient clinics with RAP and those admitted to
the pediatric ward, who met the criteria, were included in the study. All children were
referred 10 us by their general practitioners or by school doctors. All parents gave
informed consent. The protocol consisted of a thorough physical examination, additional
me«ltmy investigations of blood, faeces and urine as presented in more detail in table
- Lactose tolerance was tested with an oral lactose load of 2 g/ke body weight, with a
maximum of 50 g. Breath samples were analyzed at 30 minute intervals for up to two
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hours, using a Lactoscreen® (HoekLoos). Hydrogen content values of breath samples
were considered abnormal when exceeding 20 ppm.

An ultrasound exarmmination of the abdomen according to a standard procedure as well as
a small bowel permeability test was performed making use of *Cr-EDTA as a muarker.
Finally, all patients were seen by a psychologist who performed & variety of psycholo-
gical tests. Part of the patients also underwent endoscopy during which a duodenal and/
or an antral biopsy wis taken. In some cases a 24-hour intraesophageal pll monitoring
was performed as well. Only results concerning haematologic, clinical chemistry, urine
and stool laboratory investigations are reported in detail in the present paper. Resulls of
the other more sophisticated investigations such as lactose breath hydrogen tests, small
bowel permeability tests, ultrasound examinations of the abdomen, upper gastrointesti-
nal endoscopies and pH monitoring have been reported in chapter 3, 4, 5 and 7, and are
only summarized under results (8 - 12).

Haematology Clinical Chemistry
Haemoglobin GPT
Haematocrit SGOT (ASAT}
ESR SGPT (ALAT)
leucocyte count Urea
leucocyre differentiation Creatinine
Urine Total protein and Electrophoresis
protein IgE and Phadiatoop®
glucose Stools
keton bodies occult blood (3x)
sedimentation ova and parasites (3x)
Table 1: :

Laboratory investigations routinely performed in our patients.

8.3. Results

1. Haematology

Haematologic laboratory investigations were performed in 98 patients. Haemoglobin,
haematocrit, ESR, leucocyte count and differentiation were normal in all but 9 patients.
In 3 cases a low haemoglobin was observed, in 6 cases the ESR was raised above 15 mm
in the first hour. In none of these patients a link could be found between the raised SR
and the abdominal pain. Differentiation of leucocytes showed a high number (up © 15%)
of eosinophilic leucocytes in 4 cases. Three of these patients also had an el{cvat‘czd‘ level
of IgE (up to 930 kU/L), whereas in none of them ova or parasites were found in the
stools.



2. Clinical Chemistry

In 95 cases the laboratory investigations as mentioned in table 1 were camied oul.
Liver- and kidney function tests, total protein level and protein electrophoresis were
normal in all patients.

The mean lfevel of IgE in 96 patients was 325 kU/ (SEM 65 kUJ), values ranging from
3 10 3310 kU/. The search for specific allergens by means of Phadiatoop® demonstrated
positive findings in 16(16.7%) patients. In 11 patienis inhalation allergens as house-dust
and animal dander were positive, whereas 5 patients demonstrated positive titers towards
food allergens such as fish, milk, wheat, rve, barley, soy, peanuts or hazelnuts. In 3 of
these patients an elimination diet resulted in disappearance of the abdominal pain.
Challenging them with these food-allergens resulted in recurrence of abdominal pain
within 24 hours.

3. Urine

Urine was investigated in 97 patients. In 2 patients a slight proteinuria (0.5 g/} was
observed. Additional investigations did not reveal any pathological explanation for this
finding. In both children the proteinuria disappeared spontaneously. In 2 children
leucocytes were present in the urinary sediment. Subsequent urine cultures were sterile.
A second study of the urinary sediment gave normal results.

4. Stools

In 83 patients stools were collected 3 times in order to look for occult blood loss. In 12
patients a trace of blood was found with the Hematest™. Strong positive findings were
not observed. Even the patienis with proven gastroesophageal reflux did mot show a
posilive fest reaction.

Investigation of the stools for ova and parasites was performed 3 times in each of 93
patients and revealed the presence of Enterobius Vermicularis (oxyuriasis) in 2 patients,
whereas in 5 patients Giardia Lamblia was discovered. Appropriate treatment (meben-
dazole or melronidazole respectively) did not have any effect on the abdominal pain in
spite of eradication of the parasites.

Laboratory Numiber of Abnormal Contribution o

Investigation Patients Result Diagnosis
Investigated {%) (%)

Haematology 98 9 (9.2%) 0

Clinical Chemistry 95 0 (0%) 0

lgE/Phadiatoop® 96 16 (16.7%) 3

Urine 97 4 (4.1%) 0

Stools

Occult blood 83 12 (14.5%) 0

QOva and Parasites g3 T (7.5%) 0

Table 2:
Results of routine laboratory investigations in our patient group.
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Laboratory Number of Abnormal DIAGNOSIS
Investigation Patients Result
Investigated (%)

24-h pH monitoring 25 14 (56%) GER
Lactose Breath

Hydrogen Test & 92 15 (16.3%) Lactose Intolerance
Endoscopy/biopsy 39 13 (33%)  Duodenitis andfor Gastritis
H pylon Histology 11 8 (73%) H pylori infection®
H pylori Serology 79 7 (8.9%) H pylori infection®
[gE/Phadiatoop® 96 3(3.1%) Food Allergy

GER: Gastroesophageal Reflux; H pylori; Helicobacter pylori.

Table 3:
Total of Somatic Abnormalities in the Study Group, detected by diffe-
rent “non-routine” laboratory investigations.

Observed Abnormality

Pat  Food Duodenitis Lactose GER" H pylori* Number of
Nr.  Allergy Intolerance  Serihist Abnormalities
1 + + - - + 3

2 - + - - + 2

3 - + - - + 2

4 - + - - + 2

5 - + - + - 2

6 _ - + ++ 3

7 - - + + - 2

8 - + - + - 2

g - + - - +/+ 3

10 - + - - + 2

11 - + - + - 2

12 - - + + + 3

# GER: gastroesophageal reflux ’
#: H pylori ser/hist: Helicobacter pylori serology andfor histology

Table 4:
The patients with more than one abnormality resulting from different

sophisticated laboratory investigations



Results of these routine investigations are summarized in table 2. Table 3 shows a
compilation of our previous reported data concerning some more sophisticated

investigations which we performed on our patient group such as lactose breath

hydrogen tests, small bowel permeability tests (chapter 3) (8), upper gastrointestinal
endoscopy in combination with duodenal and antral biopsy and histologic evidence of
duodenitis and Helicobacter pylori (H pylori) gastritis (chapter 4) (10), 24-h intracsop-
hageal pH monitoring (chapter 5) (11) and serologic evidence of H pylori (chapter 6)
(12). From the total study group of 106 patients, we observed 60 abnormalities as
described above, in 44 different patients. In 8 patients 2 different abnormalities were
observed, whereas 4 patients demonstrated 3 abnormalities. With this diagnostic
approach we were able to detect somatic abnormalities in 42% of our patients (table 4).

8.4. Discussion

General practitioners as well as pedialricians are often confronted with children
suffering from obscure complaints such as headaches, limb pains or abdominal pain. In
mosl cases, when history and physical examination do not provide any clue, additional
laboratory investigations are carried out in order to exclude possible somatic disorders
which could account for the complaints. There is no common approach towards the
above mentioned disorders and the quantity of additional laboratory investigations
strongly varies depending wpon the complaints presented and the attitude of the doctors
towards these disorders. Particularly in children with RAP there is a tendency to expect
little from additional investigations since RAP is regarded as a predominantly psycho-
somatic disorder (13). Nevertheless, although somatic disorders are reported to be
present in no more than 10% of RAP patients (2) many investigators carry out a variety
of laboratory investigations in order to exclude a possible somatic disorder in these
patients (14, 15). When haematology, clinical chemistry and urinalysis show no
abnormalities child and parents are frequently reassured and told that “nothing is
wrong”. Our results, however, show that these widely used “routine laboratory investi-
gations” appear to show abnormal findings in only a small number of cases. Moreover,
the abnormalities found do not oflen seem to be responsible for the abdominal pain. This
makes this diagnostic approach at least questionable.

Our results show that the “non-routine” approach results in the frequent detection of
abnormalities in these patients. The systematic use of these sophisticated investigations
in RAP patients only seems appropriate when the causal role of the deiected abnorma-
lities will be strongly proven. The latter is at present still uncertain.

Lactose intolerance has been reported to be frequently present in children with RAP and
dietary weatment can result in reduction and disappearance of the complaints (16, 17).
Controlled studies, however, could not confirm these findings (18, 19). Qur patients with
lactose intolerance were treated with a lactose-poor diet. In 11 (73%) patients the
abdominal pain disappeared. When lactose was again added to the diet the abdominal
pain reappeared in all of them. The effect of the diet could not be evaluated in 2 patients
who were lost to follow-up. The other 2 patients appeared to suffer from gastroesopha-
geal reflux as well. When appropriate treatment (sleeping in anti-Trendelenburg and
antacids) was added to the Iactose-poor diet both patients became free of abdominal pain.
These results suggest an association between abdominal pain and lactose intolerance.
The significance of lactose intolerance as a cause for RAP seems still open to discussion.
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In a certain number of RAP patients it does play @ role, however, the high percentages
reported before seem 1o be overestimated.

Gastroesophageal reflux (GER) has not been reported to be associated with RAP in
children. In adults, however, an association has been reported between the irritable
bowel syndrome and GER (20). The symptomatology and pathophysiology of RAP in
children and the adult irritable bowel syndrome seem closely related (21). Moreover,
treatment of the patficlogical GER with postural treatment and antacids resulted in
improvement or resolution of the abdominal pain in 71% of our patients. These
observations make it likely that pathological GER might play a role in the pathogenesis
of the RAP syndrome (chapter 5) (11}

The role of food allergy in children with RAP has not been investigated in detail. Some
authors mention abdominal pain as a possible gastrointestinal manifestation of food
allergy, but provide no data (22, 23). In our patient group only 3 patients were found to
improve with dietary elimination of the possible causative allergens detected by means
of Phadiatoop®. Our RAP patients appear to have a high mean level of serum IgE.
Whether this could point out to (food) allergy playing a role in RAP needs further
investigation. In a previous report we observed an abnormal small bowel permeability
to “Cr-EDTA in our RAP patients and suggested food allergy as a possible cause for this
abnormality (chapter 3) (8). There appeared to be no relationship, however, between the
level of serum IgE and urinary *Cr-EDTA excretion in our patients. Up 1o now, the
observation of an abnormal small bowel permeability to *'Cr-EDTA in our patients
remains unexplained. The relationship we reported between duodenitis and abnormal
small bowel permeability, however, gives further evidence for an enteral origin in these
patients’ complaints (chapter 4) (10). Further investigations with more sensitive and
specific laboratory investigations might elucidate the possible role of immunologic
mechanisms in the pathogenesis of RAP in children.

Finally, the role of Helicobacter pylori (H pylori) in RAP appears to be less prominent
than was to be expected from previous reports (24, 25). Our own results show no
difference in prevalence of H pylori serum antibodies between the study group and a
group of matched control children. The high percentage of positive H pylori histology
in our patients is biased by the fact that antral biopsies were only obtained in the presence
of endoscopic gastritis. The finding of a positive titer to H pylori does not necessarily
imply that H pylori is the causative organism. Treatment of H pylori infection in children
with RAP should probably depend upon additional clinical, endoscopic and histological
findings.

An important aspect in drawing conclusions from our results in the present siudy is the
way in which we compiled our study group. Whether our study population 8 represen-
tative of RAP patients in general, remains uncertain. However, on the basis of our study
design we believe we have studied a reasonably unselected number of RAP patients. The
collaboration with the Department of Child Health led to referral of RAP patients that
would otherwise not have been seen by a specialist. Furthermore, the tesulis of our study
might well have been influenced by the fact that we chose a period of (). months as the
minimum duration of the abdominal pain. On the basis of our own clinical experience,
which had shown that many children with abdominal pain cease (o have complaints
within 3 to 6 months, we chose 6 months as the
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minimum duration of the complaints instead of the widely used period of 3 months as
proposed by Apley in 1958 (1). By choosing a period of 6 months we expected o
select the real chronic pain patient instead of patents with transitory abdominal pain.
Given the above reservations concerning the pathophysiological significance of our
abnormal findings, we would suggest a different diagnostic approach towards children
with RAP. This diagnostic approach might lead o the detection of somatic abnormalities
more frequently. Mofeover, this could stimulate future research concerning this frequent
and puzzling syndrome.

On the basis of our results we would advise to investigate RAP patients with a lactose
breath hydrogen test, an ultrasound of the abdomen and a small bowel permeability test.
Serologic investigation by means of an ELISA for the presence of H pylori antibodies
and food allergens by means of IgE and Phadiatoop®, could be added to this initial
approach. If no abnormalities are found further investigations could be carried out such
as 24-h intracesophageal pH monitoring, upper gastrointestinal endoscopy with mucosal
biopsies from duodenum and antrum, particularly when the “Cr-EDTA excretion is
raised. If these investigations show no abnormalities then psychological examination of
the child and the parents-child relationship should be performed. Figure 1 shows our
proposed diagnostic approach to children with RAP in a flow-diagram. This approach
does not rule out the general practitioner. On the contrary, the general practitioner plays
a crucial role. It is very important that the “classic” and chronic RAP patients are
recognized and that parents and patient are taken seriously. The kind of investigations
that need to be carried out makes referral of the patients necessary. However, if a patient
with abdominal pain is referred too early there is only a small chance that a somatic
abnormality will be found considering the findings of other investigators such as Apley
et al (2) or Liebman er al (26). On the other hand, referring a patient presenting RAP for
more than a year might mean that the complaints have persisted unnecessarily long. The
diagnostic approach towards RAP patients in the outpatient or clinical seting could be
limited to the additional investigations as presented in the diagram. In this way, finding
a somatic abnormality in a high percentage of patients appears (o be possible.
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Summary and Conclusions

The subject of Recurrent Abdominal Pain in children has drawn the atlention of many
investigators, particularly in the last 30 years. Pediatricians, psychologists and psychia-
trists have reported their findings in the literature. Different aspects of the RAP
syndrome, somatic as well as psychological, were investigated and discussed. Depen-
ding upon the point of view of the investigator, either somatic aspects predominated or
psychological factors were thought to play the major role in the etiology of the patients’
complaints. Since no one definite uniforrn cause could be detected, most authors agreed
that the etiology of the RAP syndrome is multifactorial. The present most plausible and
widely accepted idea is that in a nurmber of patients a somatic cause can be found whereas
in others a psychosomatic etiology is present. However, there still remains a large
percentage of patients in whom neither somatic nor psychosomatic causes accounting for
the abdominal complaints can be found. This patient group is most often regarded as
presenting “dysfunctional” abnormalities. At present the percentages represented by
these different groups in the total population of RAP patients is still open to discussion.

This thesis presents a prospective study perfonmed in a group of 106 schoolchildren with
Recurrent Abdominal Pain in the region of the city of Maastricht. In order 1o describe the
historic perspectives of RAP in general and to give arguments for the design and aim of
our present siudy, a review of the most important data concerning RAP is given in
chapter 1.

The following chapters all deal with differemt aspects of the RAP syndrome.

In chapter 2 the results of a large scale psychological investigation of our study group
are presented. These results were compared to those in a matched control group of
schoolchildren. The majority of the psychological items tested, particularly those
referring to personality traits, show no significant difference between study group and
control group. Pain complaints in the children’s fathers, stress-factors and signs of
emotional distress were more frequent in the study group. We conclude that, except for
the latter lindings, there appear to be no essential differences on psychological grounds
between children with RAP and conwrol children. The differences found are not sufficient
1o explain the origin of RAP in children. The following four chapters all deal with
somatic aspects of the RAP syndrome,

In chapter 3 the results of a small bowel permeability test with »Cr-EDTA as a marker
are presented. Children with RAP appear to have a significantly higher urinary Cr-
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EDTA excretion as compared to controls. In 54% of cases we found values higher than
3.5%, considered fo be the upper limit of the reference range in children, We conclude
that the increased small bowel permeability in children with RAP might indicate an
intestinal origin of the patients’ complaints.

This possible intestinal etiology is further investigated in chapter 4. A number of
patients from our study group underwent upper gastroiniestinal endoscopy and duodenal
biopsies. In 33% of the 39 patients investigated a duodenitis was observed. Furthermore,
there appeared to be a significant relationship between duodenal inflammation and
abnormal small bowel permeability. These findings give further evidence for an
intestinal etiology of the patients’ complaints. We proceeded lo perform 24-hour
intraesophageal pH monitoring in 25 patients from the study group.

These results are presented in chapter 5. In 57% of cases there appeared t© be an
abnormal pH monitoring, pointing to the presence of pathological gastroesophageal
reflux. However, this abnormal pH monitoring was not related to the presence of an
abnormal small bowel permeability or duodenal inflammation. Most notably, in 9 out of
14 patients with gastroesophageal reflux who were treated with antacids, the abdominal
pain improved or resolved. We therefore conclude that gastroesophageal reflux is a
frequent finding in children with RAP and that there might be a causal relationship
between pathological gastroesophageal reflux and RAP.

Duodenal inflammation can be caused by viral or bacterial infection. Helicobacter pylori
has recently been found to be related to inflammatory bowel disorders such as gasiritis
and peptic ulcer disease. In chapter 6 we report the results of a study we performed
among our patient group concerning the presence of serum antibodies to Helicobacter
pylori by means of an enzyme-linked immuno assay. Out of 82 RAP patients 7 (8.5%)
presented antibodies to Helicobacter pylori, whereas this was the case in 2 (5.1%) out of
39 control children. The observed prevalence of Helicobacter pylori serum antibodies in
children with RAP is much lower than was suggested by previous reports in the literature.
We conclude that past or present stigmas of Helicobacter pylori infection as measured
by serology is similar in RAP and control children. Therefore, in our opinion Helicobac-
ter pylori does not appear to play a major role in RAP in children.

The last two chapters of this thesis concern the diagnostic value of several additional
investigations frequently carried out in children with RAP.

In chapter 7 the diagnostic yield of the ultrasound examination of the abdomen is
. presented. Routinely performed ultrasound examination of the abdomen did not appear
to contribute to the diagnosis in children with RAP. However, ultasound can stll play
a role in the work-up of children with RAP in avoiding unnecessary radiologic X-ray
procedures.

Finally, in chapter 8 the diagnostic contribution of *“routing” laboratory investigations
(haematology, clinical chemistry, occult blood, ova and parasites, urine sediment) in
RAP is discussed. Our results show that “routine” laboratory investigations of blood,
urine and stools do not contribute 1o the diagnosis in these patients. In contrast, the more
sophisticated lests such as permeability tests, lactose breath hydrogen tests, upper
gastrointestinal endoscopy and biopsy, 24 h pH monitoring, show somatic abnormlities
in 42% of the total study group. We conclude that the presently used diagnostic approach
for patients with RAP appears (0 be inadequate. By performing more sophisticaied tests,
an abnormality can be found in a much higher percentage of patients. In a flow-diagram
a proposal is made for a new diagnostic approach for these patienis.
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The main conclusions emerging from our presert study are:

13: Peychological factors either primary or secondary to the complaints can be relevant
o the RAP patient, but that their role should not be overestimated leading to neglecting
the role of somatic abnormalities.

2). We provide new evidence supporting the idea that the etiology of the complaints in
RAP is probably of enteral origin. Specifically, the small bowel is likely to be involved.
3). Pathological gastroesophageal reflux is a frequent finding in children with RAP and
might be causally related to the complaints.

4}, Helicobacter pylori does not appear to play an important role in the etiology of RAP.

5). The present diagnostic approach towards patients with RAP seems to be ineffective
and should probably be based upon more sophisticated laboratory investigations.

In general, children suffering from recurrent bouts of abdominal pain for longer than six
months should be taken seriously by both the general practitioner and the specialist. Each
patient should be entitled to a thorough physical examination and additional laboratory
investigations. Considering our findings in the present study, we think that future
scientific research concerning possible somatic abnormalities causing RAP in children
should be directed towards food-related, infectious, immunologic and motility disor-
ders.
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Epilogue

Investigating a frequently appearing complex of symptoms as well known in pediatric
practice as the RAP syndrome is a serious challenge. At present, the syndrome is subject
to discussion and will remain so afier this study is finished. The many different aspects
that might play a role in the etiology, primary or secondary, somatic or psychologic, have
led to a broad spectrum of investigations in the past 30 years. Although these investiga-
tions did not always contribute to a better understanding of the syndrome, they clearly
showed that many questions were still unanswered and that new ones had been raised.
The group of children suffering from RAP is extremely heterogeneous, making interpre-
tation of results from investigations ofien difficult. As a yesult a large number of patients
are left without a diagnosis, and proper therapy is lacking. In other cases therapeutical
trials are unsuccessful or, when successful, are thought to be caused by placebo effects.
The definition of RAP itself is often difficult. When should a child be diagnosed as
suffering from RAP ? Which facts from a patient history should be decisive in
categorizing this patient as having the RAP syndrome ? Probably the one most decisive
criterium is the duration of the complaints. All other possible criteria, ranging from
severity of the complaints to the localization of the pain depend on the personal
assessment of the attending doctor. In our own experience the child with RAP often
presents relatively mild abdominal pain, and only rarely acute and severe attacks. The
frequency of the attacks is very variable, ranging from every day 1o once a month. Mosl
patients appear (o have abdominal pain once or twice a week. The majority of patients
are seen by a doctor when the pain has already been present lor a long period of time. The
attitude shown by the parents towards their child’s complaints plays an important role
when asking their general practitioner for advice.

At this point we go back to Paul and his parents, the patient we presented in the first
chapter. When we first saw him he had had abdominal pain for more than a year. In the
last few months the pain even had become worse and the atiacks more frequent.
Moreover, he had started 1© vomit often in association with an attack of abdominal pain.
His parents, feeling very worried and unable to cope with Paul’s behavior any longer,
went to see a psychiatrist. Psychotherapy was started and the whole family became
involved in the attempt to help Paul dispell his pains. After a few months of intensive
psychotherapy some improvement was noticed. The vomiting stopped for some time, but
the attacks of pain did not. Paul’s parents felt that he was hiding his complaints from
them. They went back to their general practitioner. It was decided that in order 1o exclude
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orgaric abnormalities, Paul had 1o be seen by a pediatrician.

The pediatrician carried out many investigations. A blood sample was taken, urine and
stools were checked and he underwent several other tests. Paul also went 1o see a
psychologist for additional tests. He had to be persuaded to cooperate at this point of the
study. The results of all investigations appeared to be normal except for a urine
investigation that showed a raised excretion of what was called: »Cr-EDTA. The
pediatrician explained to the parenis that this could mean that the small bowel was
“irritated” and expressed the need for further investigations. Paul was admitted to
hospital, spending one might at the pediatric department. For 24-hours he walked around
and slept with a thin catheter through his nostril. The day after, he underwent a “look-
inside-investigation”. This was not a pleasant experience for him, it made him vomit and
it hurt. Both investigations revealed abnormalities. In other words: he had an abnormal
pH-monitoring, pointing to the presence of pathological gastroesophageal reflux.
Furthermore, his small bowel was indeed irritated, appearing red at endoscopy, and
histology showed a duodenitis.

The doctor explained these findings to Paul and his parents in plain, non-medical
language. He advised that Paul sleep in anti-Trendelenburg and that he take a medicine
after every meal and before going to bed.

When after a few wecks Paul and his mother were seen again at the outpatient climics,
they reported that the abdominal pain had gradually disappeared after one or two weeks,
Paul had never felt better in his “whole life”. The therapy was continued for a few months
and then gradually stopped. The abdominal pain did not reappear and Paul was
discharged after a 9 months follow-up.

Paul’s story is a rather good example illustrating the classical picture presented by a child
with RAP. It is a case report on one of our patients from the study group. Paul is not an
exceptional case. Based on our results it is our contention that the search for somatic
abnormalities deserves more attention than it receives at present. Without expressing the
need for overwhelming investigations, we feel that a child with RAP for longer than 6
months is entitled to a thorough physical examination and additional investigations.
From our results a protocol can be drawn consisting of a relatively low-budget set of
investigations which are mostly well-tolerated by the children. Moreover, our findings
have indicated that a large part of the so-called “routine” laboratory investigations are
not helpful in excluding possible somatic disorders and could therefore be omitted in the
work-up of children with RAP. In contrast, the high percentage of paositive findings at
endoscopy and pH monitoring in children with RAP, favors this kind of investigations.
The psychological part of the investigations can be of help in understanding the possible
role of psychological factors in the patient’s complaints. When overt psychological
disturbances are present and somatic disease has been ruled out in so far as possible,
psychological treatment for these disturbances is indicated. Furthermore, the presence
of a combination of a somatic disorder with psychological disturbances andfor compli-
cations should not be overlooked.

New developments in the field of pediatric gastroenterology will certainly result in
changes of attiade towards disorders such as the RAP syndrome. The present study
might help in creating part of this change. Too many children are still suffering from RAP
for oo long, without being properly investigated. There is a need for further investiga-
tions concerning the pathogenesis of RAP in children. It is most likely that this
pathogenesis is multifactorial and that the complaints can not be atributed t© one single
disorder. Therefore, scientific research should be directed towards a broad spectrum of



Chagrer 10

possible causes for the RAP syndrome. These causes niight appear to be related 1o one
another or they could be presenting symptoms of a different, more hidden, abnormality.
The investigation of patients with RAP remains an interesting challenge. In every
average classroom there are 3 children suffering from recurrent abdominal pain.
Considering this number of children, it seems obvious that this subject deserves much
more attention than it has recieved up tll now.
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Samenvatting en Conclusies

Chronisch Recidiverende Buikpijn (CRB) bij kinderen heeft, met name de laatste 30 jaar,
de aandacht van talrijke onderzoekers getrokken. Kinderartsen, psychologen en psy-
chiaters hebben hun bevindingen in de wetenschappelijke literatuur gerapporteerd. De
verschillende aspecten van het CRB syndroom, zowel lichamelijke als psychologische,
zijn onderzocht en bediscussieerd. Afhankelijk van het standpunt van de onderzoeker
zijn of lichamelijke factoren benadrukt dan wel psychologische factoren geacht de
voornaamste rol te spelen bij de ocorzaak van de klachten van de patienten. Een
censluidende oorzaak is niet aangetoond en de meeste auteurs zijn het er over eens, dat
de oorzaak van hei CRB syndroom berust op verschillende factoren. De thans meest
geloofwaardige en breedst geaccepteerde overtuiging is, dat bij een deel van de patienten
cen lichamelijke oorzaak gevonden kan worden, terwijl bij andere patienten een
psychosomatische oorzaak aantoonbaar is. Er resteert echter een groot aantal patienten,
waar noch een lichamelijke noch een psychosomatische oorzaak gevonden kan worden,
die een verklaring voor de buikpijnklachien kan geven. Deze groep patienten wordt
meestal aangeduid als lijdend aan “dysfunctionele” afwijkingen. De vraag echter blijft
hoe groot deze 3 verschillende groepen zijn binnen de totale groep van kinderen met
CRB.

Dit proefschrift beschrijft een studie die wij hebben verricht bij een groep van 106
schoolkinderen met Chronisch Recidiverende Buikpijn in de regio Maastricht.

In hoofdstuk 1 wordt een overzicht gegeven van de belangrijksie literatuur gegevens
met betrekking tot CRB teneinde de historische aspecten van dit eerder genoemde
syndroom in het algemeen en argumenten voor de opzet en het doel van deze studie
uiteen te zetter.

In hoofdstuk 2 worden de resultaten van het psychologisch onderzoek van onze
studiegroep gepresenteerd. Deze resultaten hiervan zijn vergeleken met die van een
vergelijkbare controlegroep gezonde schoolkinderen. Het merendeel der psychologi-
sche factoren die onderzocht zijn, met name de factoren die betrekking hebben op de
persconlijkheid, laten geen verschil van betekenis zien (ussen de studie- en de contro-
legroep. Pijnklachien bij de vaders van de buikpijnkinderen, stressfactoren en tekenen
van emotionele distress kwamen vaker voor bij kinderen met buikpijn. Wij concluderen
dat, afgezien van de bovengenoemde bevindingen, er geen essentiéle verschillen op
psychologische gronden bestaan tussen kinderen met CRB en gezonde controlekinde-
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ren. In de vier hiema volgende hoofdstukken wordt een uiteenzetting gegeven van de
lichamelijke aspecten van het CRB syndroom:

Hoofdstuk 3 beschrijft de resultaten van een darmdoorlaatbaarheidstest. De darmdoor-
laatbaarheid blijkt bij kinderen met CRB beduidend hoger e zijn vergeleken met die van
controlekinderen. In 54% van de gevallen hebben wij waarden gevonden hoger dan
3.5%, hetgeen beschouwd wordt als de limiet van normaal bij kinderen. Wij conclude-
ren, dat de verhoogde darmdoorlaatbaarheid bij kinderen met CRB kan wijzen op
darmafwijkingen als oorsprong van de klachten.

Deze darmafwijkingen zijn verder onderzocht in hoofdstuk 4. Een deel van de patientern
heeft een kijkonderzoek ondergaan van de slokdarm, maag en dunne darm, waarbij
tevens een stukje slijmvlies van de dumme darm is weggenomen voor nader onderzoek,
In 33% van de 39 onderzochte patienten is een ontsteking van de dunne darm WAArge-
nomen. Ook blijkt er een verband te bestaan tussen dunne darm ontsteking en abnormale
darmdoorlaatbaarheid. Deze bevindingen hebben een verdere aanwijzing gegeven voor
darmafwijkingen als oorzaak van de klachten van de patienten.

Vervolgens is er gedurende 24 uur een zuurgraadmeting van de slokdarm verricht bij 25
patienten. De resultatent hiervan worden uiteengezet in hoofdstuk 5. In 57% van de
gevallen blijkt er een afwijkende zuurgraad te bestaan in de slokdarm, deze wijst op een
abnormale terugvloed van maagzuur in de slokdarm. Deze eerdergencemde zuurgraad
houdt echter geen verband met de aanwezigheid van een abnormale darmdoorlaatbaar-
heid of darmontsteking. Zeer opmerkelijk is, dat bij 71% van de patienien met een
afwijkende zuurgraad die behandeld is met maagzunrmiddelen, de buikpijn verminderd
of verdwenen is. Wij concluderen dan ook, dat een abnormale zuurgraad van de
slokdarm vaak wordt waargenomen bij kinderen met CRB en dat er een oorzakelijk
verband kan bestaan tussen deze zuurgraad en de buikpijnklachten.

Dunne darmonsteking kan worden veroorzaakt door infecties met virussen ol bacterién.
Recentelijk is er een verband aangetoond tussen de zogenoemde Helicobacter pylori en
maagslijmvliesontsteking, maagzweren en zweren van de twaalfvingerige darm. In
hoofdstuk 6 geven wij de resultaten weer van een studie die wij verricht hebben bij onze
patientengroep betreffende de aanwezigheid van antistoffen hiertegen. Van de 82
patienten met ‘CRB blijken er 7 (8.5%) antistoffen tegen Helicobacter pylori te bezitten,
terwijl dit bij 2 (5.1%) van de 39 controlekinderen het geval is. Het voorkomen van
Helicobacter pylori antistofTen bij kinderen met CRB is veel lager dan gesuggereerd
wordt in eerdere berichten in de literatuur. Wij concluderen, dat Helicobacter pylori
infecties even vaak voorkomen bij kinderen met als zonder CRB. Naar onze mening
speelt Helicobacter pylori dan ook geen belangrijke rol bij kinderen met CRB.

De laatste twee hoofdstukken van dit proefschrift beschrijven de diagnostische waarde
van verschillende laboratorium onderzoekingen die vaak worden uitgevoerd bij kinde-
ren met CRB.

Het diagnostisch rendement van het echografisch onderzoek van de buik wordt in
hoofdstuk 7 beschreven. Het uitvoeren van routinematig echografisch onderzoek van
de buik blijkt geen bijdrage le leveren aan het stellen van de diagnose bij kinderen met
CRB. Echografisch onderzoek kan echier aanvullend (stralen)belastend rdntgenonder-
zoek overbodig maken.

Ten slotte wordt in hoofdstuk 8 over de diagnostische bijdrage van “routine” laborato-
riumonderzoeken zoals bloedonderzoek, bloedverlies en wormen bij de ontlasting,
urineonderzoek, bij CRB gediscussieerd. Onze resultaten geven aan, dat de “routine”
laboratorium onderzoeken van bloed, urine en ontlasting geen bijdrage leveren aan het
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stellen van de diagnose bij deze patienten. Daarentegen laten de meer verfijnde
onderzoekingen, zoals darmdoorlaatbaarheidstesten, watersiofmetingen in de uitade-
mingsiuchy, kijkondersoek van de slokdarm, maag en dunne darm en zuurgraadmetin-
gen, lichamelijke afwijkingen zien in 42% van de totale patiéniengroep. Wij concluderen
dat de huidige diagnostische benadering van patienten met CRB niet doelmatig blijks te
zijn. Fchter, met behulp van meer verfijnde onderzoekingen kan bij een veel hoger
perceritage van de patienten een afwijking worden gevonden. In een stroomdiagram
wordt een voorstel gedaan voor een nieuwe diagnostische benadering van deze patien-
ten.

Ten slotte resumeren wij de voomaamste conclusies van dit onderzoek:

1). Psychologische Factoren, zowel primair als secundair, kunnen belangrijk zijn bij de
CRB patient. De rol van psychologische factoren moet echter niet moeten worden
overschat en mag niet leiden tot het verontachtzamen van de rol van lichamelijke
afwijkingen.

2). Aangetoond is dat darmafwijkingen mogelijk een belangrijke rol spelen bij de
oorzaak van de klachten. Vooral de dunne darm lijkt betrokken te zijn bij de corzaak van
CRB.

3). Een abnormale zuurgraad in de slokdarm wordt vaak gevonden bij kinderen met CRB
en er is een mogelijk oorzakelijk verband met de klachten.

4). Helicobacter pylori blijkt geen belangrijke rol te spelen bij de ocorzaak van CRB.
5). De huidige diagnostische benadering van patiénten met CRB lijkt niet doelmatig te
zijn en deze zou waarschijnlijk gebaseerd moeten zijn op meer verfijnde laboratorium
onderzoeken.

In het algemeen moeten kinderen met chronisch recidiverende aanvallen van buikpijn,
langer bestaand dan zes maanden, serieus genomen worden zowel door de huisarts als
de specialist. ledere patient verdient een grondig lichamelijk onderzoek en aanvullende
laboratorium onderzoeken. Toekomstig wetenschappelijk onderzoek betreffende moge-
lijk lichamelijke afwijkingen als oorzaak van CRB bij kinderen zou, gelet op de
bevindingen van deze studie, gericht moeten worden op voedingsathankelijke factoren,
infectieuze-, immunologische- en darmbewegingsafwijkingen.
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Gearfetting en Konklizjes

Groanysk Residivearjende Pineblk (GRP) by bern hat, benammen de Iéste 30 jier, tige
de oandacht lutsen fan gfins (ndersikers. Bernedoktors, psychologen en psychiaters
hawwe harren befinings yn ‘e wittenskiplike literatuer rapportearre. De tinderskate
aspekten fan it GRP-syndroom, lichaamlike sawol as psychologyske, binne Gindersocht
en bediskussearre. Al neffens it stinpunt fan ‘e Gndersiker waard de klam lein op
lichaamlike fakioaren of spilen psychologyske faktoaren de wichtichste rol by de
oarsaak fan ‘e klachten fan ‘e pasjinten. In gelikense oarsaak is net cantoand en de measte
auteurs binne it deroer iens, dat de oarsaak fan it GRP-syndroom op (inderskate faktoaren
berést. De oertsjliging dy’t hjoeddedei yn brede rinten oanhongen en akseptearre wurdt,
is, dat by in part fan ‘e pasjinten in lichaamlike oarsaak fiin wurde kin, wylst by oare
pasjinten in psychosomatyske oarsaak oantoand wurde kin. In grut tal pasjinten bliuwt
lykwals oer, by wa’t noch in lichaamlike noch in psychosomatyske oarsaak fin wurde
kin, dy’t in ferklearring jaan kin foar de klachten oer pineblk. Dy groep fan pasjinten
wurdt meastentiids oantsjut as Iést hawwend fan “dyfunksjonele™ Gfwikingings. De
fraach bliuwt lykwols hoe grut dizze trije (ngelikense groepen binne binnen de totale
groep fan bern mei GRP.

Dit proefskrift is in beskriuwing fan in stidzje dy’t wy dien hawwe by in groep fan 106
skoalbern mei Groanysk Residivearjende Pineblk yn ‘e krite Maastricht.

Yn haadstik | wurdt in oersjoch jin fan ‘e wichtichste literatuergegevens oangeande
GRP mei it doel de histoaryske aspekten fan dit earderneamde syndroom yn it algemicn
en arguminten foar de opset en it doel fan dizze stidzje nei foaren te bringen.

¥n haadstik 2 wurde de resultaten fan it psychologysk (ndersyk fan ds stidzjegroep
presentearre. Dy resultaten binne ferlike mei dy fan in ferlykbere kontrdlegroep sline
skoalbern. It meastepart fan ‘e psychologyske faktoaren dy’t indersocht binne, benam-
men de faktoaren dy’t fan dwaan hawwe mei de persoanlikheid, litte gjin ferskil fan
betsjutting sjen tusken stidzje- en kontrdlegroep. Pineklachten by heiten fan pinebiik-
bern, stressfaktoaren en tekens fan emosjonele distress kamen faker foar by bem mei
pinebtik. Wy konkludearje dat, éfsjoen fan boppeneamde befiningen, der gjin essensjele
ferskillen op psychologyske griinen bestean tusken bermn mei GRP en siine kontrblebern.
Y¥n ‘e fjouwer folgjende haadstkken wurdt Gtlis jin fan ‘e lichaamlike aspekten fan it
GRP syndroom.

Haadstik 3 beskriuwt de resultaten fan in termtrochlitberheidstest. De termtrochlitber-
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hetdl blykt by bern mei GRP canmerklik heger te wézen as by kontrblebern. Yn 54% fan
‘¢ pefallen hawwe wy wearden fin heger as 3.5%, wat beskdge wurdt as de HEmyl fan
normiaal by Bem. Wy komme ta de konklizje dat de hegere termtrochlitberheid by bemn
mei GRP wize kin op termifwikings as oarsprong fan ‘e klachten.

Dy termdfwikings binme fierder Gndersocht yn haadstik 4. In part fan ‘e pasjinten hat
in kykindersyk Gndergien fan ‘e slokierm, mage en fine term, wérby’t ek in stikje
slymflues fan ‘e fine term weinommen is foar fierder indersyk. Yn 33% fan ‘e 39
{indersochte pasjinten is in fintstekking fan ‘e fine term waarnommen. Ek docht bliken
in ferbin te bestean tusken fine termintstekking en abnormale termtrochiitberheid. Dy
dtkomsten hawwe in fierder oanwizing jlin foar termdfwikings as oarsaak fan ‘e klachten
fan ‘e pasjinten.

Boppedat is der 24 oeren lang in soergraadmijitting fan ‘e slokterm dien by 25 pasjinten.
De resultaten dérfan wurde Gtinoarset yn haadstik 5. Yn 57% fan ‘e gefallen blykt der
Bfwikende scergraad te bestean yn ‘e slokterm, dy’t wiist op in abnormale tebekrin fan
maachsoer yn ‘e slokterm. Dy eardemeamde soergraad héldt lykwols gjin ferban mei de
panwézigens fan in abnormale termtrochlitberheid of termiintstekking. Tige nijsgjirrich
is dat by 71% fan ‘e pasjinten mei in &fwikende soergraad dy’t behannele i1s mei
maachsoermiddels, de pynyntliif’ fermindere of ferdwiin is. Wy konkludearje dan ek, dat
in abnomale soergraad fan ‘e slokterm gauris opmurken wurdt by bern mei GRP en dat
der in oarsaaklik ferbin bestean kin tusken dy socergraad en de pinebiikklachten.

Fine termintstekking Kin troch ynfeksjes mei firussen of bakiearjes feroarsake wurde.
Koartby is oantoand dat der in ferbdn is tusken de saneamde Helicobacter pylori en
maachfluesiintstekking, maachswolms en swolderij oan ‘e koarte term. Yn haadstik 6
jouwe wy de resultalen wer fan in swidzje dy’t wy dien hawwe by s pasjintegroep op
it panwézich wézen fan antystoffen dértsjin. Fan ‘e 82 pasjinten mei GRP blike 7 (8.5%)
antystoffen isjin Helicobacter pylori te hawwen, wylst dat by 2 (5.1%) fan ‘e konirdle-
bern it gefal is. It foarkommen fan Helicobacter pylori-antystoffen by bem mei GRP is
folle leger as suggerearre wurdt yn eardere berjochten yn ‘e literatuer. Wy konkludearje
dat Helicobacter pylori-ynfeksjes likefaak foarkomme by bem mei as stinder GRP. Nei
(s betinken spilet Helicobacter pylori sadwaande ek gjin wichtiche rol by bem mei GRP.
De beide léste haadstikken fan dit proefskrift beskriuwe de diagnostyske wearde fan
(inderskate laboratoriwmfindersiken dy’t faak dtfierd wurde by bern mei GRP. It
diagnostysk rendemint fan it echografysk dndersyk fan it Lif wurdt yn haadstik 7
beskreaun. It dwaan fan echografysk rltineindersyk fan it liif blykt net by te dragen ta
it stellen fan de diagnoaze by bern mei GRP. Echografysk indersyk kin lykwols
oanfoljend (strielings)beléstigiend rontgeniindersyk oerstallich meitsje.

As léste wurdt yn haadstik 8 de diagnostyske bydrage fan “rlitine” - laboratorium-
dndersiken lykas bloeddndersyk, bloedferlies en wijirmen by de {intlésting, urinelinder-
syk, by GRP besprutsen. Us resultaten jouwe oan, dat de “riltine” - laboratorium-
indersiken fan bloed, urine en trochgong gjin bydrage leverje ta it stellen fan ‘e
diagnoaze by dizze pasjinter. Dérfoarcer litte de mear ferfine findersikings lykas term-
trochlitberheidstesten, wetterstofmjittings yn ‘e dtazemingsiucht, kykindersyk fan ‘e
slokierm, mage en fine term en soergraadmyjittings, lichaamlike dfwikings sjen yn 42%
fan ‘e totale pasjintegroep. Wy komme ta de konklizje dat de hjoeddeiske diagnostyske
oanpak fan pasjinten mei GRP net doelmyjittich blykt te wézen. Mei help fan mear ferfine
indersikings kin lvkwols by in folle heger persintaazje fan ‘e pasjinten in Ofwiking filn
wurde, Yn in streamdiagram wurdt in dstel dien foar in nije diagnostyske canpak fan dy
pasjinten.
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Ta beslit fetsje wy de wichtichste konklizjes fan dit tndersyk gear:

1). Psychologyske faktoaren, likegoed primér &s sekund®r |, kinne fan belang wéze by de
GRP-pasjint. De rol fan psychologyske faktoaren moat lykwols net cerskat wurde en mei
net liede ta it net achtslaan fan ‘e rol fan lichaamlike Gfwikings.

2). Der is cantoand dat termdfwikings mooglik in wichtiche rol spylje by de oarsaak fan
‘e klachten. Benammen de fine term liket behelle w wézen by de omsaak fan GRP.
3). In abnormale=soergraad yn ‘e slokterm wurdt gauris flin by bemn mei GRP en «er is
mooglik oarsaaklik ferbdn mei de klachten.

4). Helicobacter pylori docht bliken gjin rol fan belang fe spyljent by de oarsask fan GRP.
3). De hjoeddeiske diagnostyske oanpak fan pasjinten mei GRP blykt net doelmyjittich
te wézen en soe nei alle gedachten beréste moatte op mear ferfine laboratorium-
{indersiken.

Oer it generaal moaite bem mei groanysk residivearjende oanfallen fan pinebik, langer
as 6 moanne foarkommend, serieus nommen wurde troch de hisdokter en de spesjalist
beide. Elke pasjint fertsjinnet in yngeand lichaamlik dndersyk en oanfoljende laborato-
riumiandersiken. Takomstich wittenskiplik (ndersyk oangeande mooglik lichaamlike
Ofwikings as oarsaak fan GRP by bem soe, sjoen de titkomsten fan dizze siidzje, rjochte
wéze moatte op faktoaren dy’t mei it iten gearhingje, op ynfeksjeuze, ymmunologyske
en termbewegingsdfwikings.
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