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Introducere

Ultimele doua decade au adus in gastroenterologia pediatrica un important numar
de informatii legate de tulburarile de motilitate, cu rol patogenetic cheie in afectiuni
dispuse topografic de-a lungul intregului tract digestiv. Tot in aceasta perioada de timp
asistam la standardizarea tot mai precisa a tehnicilor de explorare adresate acestor
tulburari de motilitate, dintre care se detageaza explorarea manometrica digestiva.

Partea I-Stadiul actual al cunoasterii

Partea teoretica a tezei cuprinde 5 capitole.

Capitolul I descrie pe scurt structura sistemului nervos enteral. Capitolul 1l
cuprinde explicarea fiziologiei motilitatii esofagului, descrierea sfincterului esofagian
superior (SES), a sfincterului esofagian inferior (SEI) si definirea celor 3 tipuri de unde
peristaltice ce asigura motilitatea bolului alimentar la nivelul esofagului. Partea a Il-a a
capitolului Il este dedicata tulburarilor de motilitate a esofagului, fiind amintite succint
afectiunile esofagului cervical (achalazia crico-faringiand, incoordonarea crico-
faringiana) si ale esofagului toracic (ahalazia, tulburarile atipice de relaxare a SEI
inferior, boala de reflux gastro-esofagian (BRGE), esofagul ,,spargator de nuci”, spasmul
esofagian difuz). In capitolul III este prezentati manometria esofagiani, principala
metoda de evaluare a tulburarilor de motilitate a tractului digestiv superior. Acest capitol
are 3 parti dedicate indicatiilor si contraindicatiilor manometriei esofagiene, metodologiei
efectudrii acesteia si noutatilor care se contureaza in acest domeniu.

Capitolul IV prezintd in prima parte fiziologia motilitatii tractului digestiv
inferior, iar in partea a ll-a principalele afectiuni ale motilitatii tractului digestiv inferior
(pseudo-obstructia  intestinala  cronica, displazia neuronald intestinala, boala
Hirschsprung, dischezia sugarului, sindromul de intestin iritabil, constipatia cronica,
incontinenta fecald nonretentionald). Indicatiile, contraindicatiile, metodologia si
noutatile legate de manometria ano-rectala sunt prezentate in capitolul V.

Partea a I1-a —Contributii personale

Partea de cercetari personale a tezei este structurata in 5 capitole.
1. Capitolul VI. Aportul manometriei esofagiene Tn diagnosticul bolii de reflux
gastro-esofagian la copii

Introducere. Patogeneza BRGE este incomplet inteleasa, dar probabil reducerea
tonusului SEI este unul dintre cei mai importanti factori care contribuie la refluxul gastro-
esofagian (RGE). Totusi se pare ca refluxul nu este legat de o scadere sustinutd a
presiunii SEI, ci este mai mult legat de relaxarile tranzitorii ale SEL

Obiective. In studiul de fati a fost evaluat rolul manometriei esofagiene in
diagnosticul BRGE la copii. De asemenea, s-au corelat modificarile parametrilor
manometrici cu modificarile endoscopice, modificarile pH-metriei esofagiene si prezenta
infectiei cu Helicobacter pylori la pacientii cu BRGE.

Pacienti §i metodologie. Lotul de studiu a cuprins 11 pacienti, cu varste intre 10-
17 ani, media varstei £DS=12,09+3,67, 5 baicti. Pacientii au fost evaluati pentru
simptome dispeptice si diagnosticati cu BRGE pe baza datelor clinice si a rezultatelor
endoscopiei digestive superioare si/sau de pH-metrie esofagiand/24 ore. Ulterior toti
acesti pacienti au fost evaluati si prin manometrie esofagiana.



Analiza statsitica a rezultatelor a constat in calcularea valorii medii, a deviatiei
standard, valorilor minime §i maxime $i a medianei pentru parametrii cantitativi §i a
distributiei procentuale pentru parametrii calitativi. Am utilizat testul Student pentru
compararea variabilelor independente inregistrate la loturile studiate. S-a considerat ca
prag de semnificatie statisticd valoarea p<0,05.

Rezultate. Am 1inregistrat valorile medii ale presiunii SEI pentru toti pacientii
intrati in studiu. Valorile medii ale acestui parametru au fost cuprinse intre 10,3-40
mmHg. Media £DS a valorilor obtinute a fost de 23,21+9,16 mmHg, iar mediana de 23,5
mmHg. Sapte dintre cei 11 pacienti cu BRGE au avut valori mai mici decat cele normale
ale presiunii SEI.

Pacientii cu esofagita de reflux grad 1 au avut valori ale presiunii SEI cuprinse
intre 10,3-40 mmHg, media +DS=23,82+10,67 mmHg. Pentru acelasi parametru, in cazul
pacientilor cu esofagita de reflux grad 2 am obtinut valori cuprinse Tntre 15-30 mmHg, iar
media +DS a fost de 22,12+7,05 mmHg. Nu am constatat diferente statistic
seminificative intre cele doud grupuri in ceea ce priveste valoarea presiunii SEI (p=0,78).
Dintre pacientii cu esofagitd de reflux grad 1 am inregistrat valori mai mici decat cele
normale la un numar de 4/7 pacienti, iar cei cu esofagitd de reflux grad 2 au avut valori
mai mici decat cele normale 3/4 pacienti.

Am decelat la 7/11 (63,63%) pacienti cu BRGE prezenta infectiei cu Helicobacter
pylori. Valoarea medie £DS a presiunii SEI la pacientii Helicobacter pylori pozitivi a fost
de 19,947,52 mmHg, iar a pacientilor Helicobacter pylori negativi a fost de 29+9,83
mmHg. Nu am inregistrat diferente statistic semnificative ale valorilor presiunii bazale a
SEI in functie de infectia cu Helicobacter pylori (p=0,11). Dintre pacientii Helicobacter
pylori pozitivi, am Tnregistrat presiuni bazale ale SEI mai mici decét cele normale la 5/7
pacienti. La pacientii la care nu s-a demonstrat infectia cu Helicobacter pylori, am
nregistrat hipotonia SEI in 2/4 cazuri.

Doi dintre cei 4 pacienti cu RGE acid au avut valori mai mici decat cele normale
ale presiunii SEI. Unul dintre pacientii cu RGE mixt prezenta hipotonia SEL

La un singur pacient din acest grup amplitudinea contractiilor in corpul esofagian
a fost redusa, la restul pacientilor amplitudinea, durata si viteza contractiilor in corpul
esofagian fiind normale.

Presiunea SES a fost investigatd doar la 7 pacienti, valorile fiind cuprinse intre
37-95 mmHg, cu 0 medie +DS de 56,85+18,67 mmHg si mediana=57 mmHg.

Concluzii. Evaluarea manometrica esofagiana a relevat prezenta hipotoniei SEI la
majoritatea pacientilor cu BRGE.

Majoritatea pacientilor cu BRGE care asociau infectie cu Helicobacter pylori
prezentau hipotonia SEI.

Valoarea presiunii SEI nu a depins de gradul esofagitei de reflux sau de pH-ul
continutului gastric refluat la pacientii studiati.

2. Capitolul VII. Evaluarea rolului diagnostic al manometriei esofagiene la pacientii
cu disfagie

Introducere. Standardul de aur in diagnosticul achalaziei este manometria
esofagiana, ea permitdnd diagnosticul cert in peste 90% din cazuri, in special in fazele
incipiente ale bolii, cand esofagul are inca un calibru normal.



Obiectivul studiului a fost evaluarea aportului manometriei esofagiene 1n
diagnosticul tulburarilor de motilitate esofagiana.

Pacienti si metodologie. Am luat 1n studiu 6 pacienti, cu varsta cuprinsa intre 4 si
13 ani, 3 baieti, evaluati prospectiv in Clinica Pediatrie III Cluj-Napoca, in perioada
martie 2005-aprilie 2009.

Au fost inclusi in studiu pacienti pediatrici care prezentau disfagie (pentru solide
si/sau lichide) si simptome dispeptice (varsaturi, pirozis, epigastralgii), sugestive pentru o
tulburare de motilitate esofagiana. La toti acesti pacienti am efectuat manometrie
esofagiana.

Rezultate. Unul dintre pacienti prezenta parametrii manometrici normali, cu
exceptia unei presiuni mai mari a SES, fard a se decela alte modificari patologice
endoscopic, radiologic sau ecografic care sd explice simptomatologia digestiva. Acest
pacient a fost diagnosticat cu disfagie psihogena. O altd pacienta evaluata prin
manometrie esofagiana pentru disfagie a fost o pacientd cunoscutd cu diagnosticul de
neurofibromatoza tip I. Manometria esofagiand a relevat presiunea normald a SEI,
peristaltica esofagiana normala si valori crescute ale presiunii SES.

Trei dintre pacienti au fost diagnosticati cu achalazie prin manometrie esofagiana.

La unul dintre pacientii evaluati prin manometrie, si diagnosticati cu achalazie, s-
au Tnregistrat valori ridicate ale presiunii SEI (valoare medie 58 mmHg). S-au inregistrat
relaxdri incomplete ale SEI dupa deglutitii umede. Amplitudinea, durata si viteza undelor
de contractie din corpul esofagian au fost normale. S-au inregistrat valori crescute ale
presiunii SES (valoare medie 80 mmHg).

Un alt pacientii inclus Tn acest studiu prezenta parametrii manometrici atipici,
sugerand fie o achalazie precoce, fie un spasm esofagian difuz. Presiunea bazala a SEI
era normald, iar relaxarea dupa deglutitii umede era completa. S-au inregistrat contractii
de amplitudine inalta a SEI cu durata variabila (aproximativ 5 secunde). S-au inregistrat
de asemenea unde de contractie antiperistaltice intermitente, de amplitudine inalta, in
esofagul distal. Dupa 4 luni s-a efectuat o noud inregistrare manometrica, evidentiindu-se
relaxari incomplete ale SEI si contractii de amplitudine joasa in corpul esofagian,
parametri tipici achalaziei. Presiunea de la nivelul SES a fost normala.

La cel de-al treilea pacient diagnosticat cu achalazie s-a decelat o presiune
maxima a SEI de aproximativ 70mmHg. Relaxarea SEI dupa deglutitii umede a fost
incompleta. Peristaltica de la nivelul corpului esofagian a fost normala. Undele de
contractie de la nivelul corpului esofagian erau conduse cranio-caudal, cu amplitudine
normala. De asemenea s-a constatat hipertonia SES.

Concluzii. Principala modificare manometrica decelata la pacientii cu achalazie
intrati in studiul nostru a fost relaxarea incompleta a SEI dupa deglutitii umede.

Absenta modificarilor de peristaltica esofagiana la pacientii cu achalazie evaluati,
sugereaza prezenta unor stadii incipiente de achalazie.

3. Capitolul VIII. Studiul parametrilor manometrici ano-rectali la pacientii
pediatrici cu tulburari functionale ale tractului digestiv inferior

Introducere. Manometria ano-rectala este o metoda obiectiva de evaluare a
rezistentei la defecatia spontand asiguratd de mecanismul de functionare a sfincterului
anal. Prin aceasta metoda se pot determina presiuni intraanale in repaus sau in timpul



contractiei voluntare. In plus pot fi examinate capacitatea, complianta si sensibilitatea
rectului precum si prezenta reflexului recto-anal inhibitor (RRAI).

Obiectivele acestui studiu au fost:

— studiul modificarilor parametrilor de manometrie ano-rectale in constipatia
cronicd functionald, sindromul de intestin iritabil (manifestat predominant prin
constipatie) si incontinenta fecald nonretentionala.

— stabilirea unor corelatii intre tabloul clinic si modificarile manometrice ano-
rectale la copiii cu sindrom de intestin iritabil, constipatie cronicd functionald si
incontinentd fecald nonretentionala.

Pacienti si metodologie. Au fost analizate manometriile ano-rectale efectuate la
48 de pacienti. Pacientii au fost Impartiti in 4 grupuri de studiu in functie de diagnostic si
grupa de varsta.

In primul grup au intrat 31 pacienti cu constipatie functionala: 23 baieti, interval
de varsta 1-11 ani, media varstei +DS=5,08+2,68 ani. Pacientii au fost impartiti in doua
grupe de varsta:

- grupul A (pacienti cu varsta cuprinsa intre 0-4 ani): n=17, 10 baieti, interval de
varsta: 1-4 ani, media varstei +DS=3,11+1,03;

- grupul B (pacienti cu varsta cuprinsa intre 4-16 ani): n=14, 13 baieti, interval de
varsta: 5-11 ani, media varstei +DS=7,46+2,04. Pacientii din acest grup care prezentau
encoprezis au constituit subgrupul B: (n=11).

Ceilalti pacienti au fost distribuiti in urmatoarele grupuri:

- grupul C (pacienti diagnosticati cu sindrom de intestin iritabil): n=12, 7 baieti cu
interval de varsta: 5-15 ani, media varstei £DS=9,58+2,9ani. Pacientii din acest grup care
prezentau pierderi involuntare de materii fecale au constituit subgrupul C (n=6).

- grupul D (pacienti cu incontinenta fecala nonretentionald): n=5, 3 baieti, interval
de varsta 6-13 ani, media varstei £DS=8,8+3,03 ani.

Pentru validarea valorilor normale ale parametrilor manometrici ano-rectali am
constituit un grup martor (grupul M), format din copii cu tranzit intestinal normal:

- grupul M: n=14, 7 baieti, interval de varsta: 5-13 ani, media Vvarstei

+DS=7,92+2,2 ani.

Am utilizat testul Student pentru compararea variabilelor independente
inregistrate la loturile studiate si coeficientul de corelatie Pearson pentru aprecierea
asociatiei dintre simptome, durata simptomelor si parametrii manometrici. S-a considerat
ca prag de semnificatie statistica valoarea p de 0,05.

Rezultate.

Presiunea anala bazala medie

Pentru copiii avand diagnosticul de constipatie functionala si cu varste intre 0-4
ani (grupul A), valorile presiunii anale bazale medii au fost cuprinse intre 27-58 mmHg,
valoarea mediei DS fiind de 44,23+10,06mmHg, iar a medianei=44 mmHg. Zece din 17
(58,82%) copii au avut presiunea anald bazala medie mai redusa decat normal.

In cazul pacientilor cu varste intre 4-16 ani, inclusi in grupul B, am decelat valori
mai mici decét valorile normale ale presiunii anale bazale medii la 5/14 (35,71%) copii,
valorile Tnregistrate fiind cuprinse intre 24-65mmHg. Am Tinregistrat valori mai mari
decat cele normale ale presiunii anale bazale medii la 4/14 (28,57%) copii. Toti pacientii
cu presiuni anale bazale medii mai mici decat cele normale prezentau encoprezis, fata de



6/9 copii avand constipatie functionald si la care am Iinregistrat valori normale ale
presiunii anale bazale medii.

In grupul C, al pacientilor cu sindrom de intestin iritabil, am Tnregistrat valori mai
mici decét cele normale ale presiunii anale bazale la 5/12 cazuri (41,66%). Media +DS a
fost in cazul grupului C de 43,66+10,10 mmHg, iar mediana=45 mmHg, valorile
presiunii anale bazale medii fiind cuprinse ntre 30-65 mmHg.

Presiunea anala bazala medie a sfincterului anal intern (SAI) la copiii cu
incontinenta fecala nonretentionald a avut valori cuprinse intre 40-68 mmHg, cu o
medietDS de 53,8+12,65 mmHg si mediana=58 mmHg. Am decelat la 2/5 pacienti
valori mai reduse decat normalul ale presiunii anale bazale medii.

Nu am gasit diferente statistic semnificative (p=0,42) intre grupurile A si B de
copii avand constipatie functionald de varste diferite (sub 4 ani, respectiv peste 4 ani) in
ceea ce priveste presiunea anald bazala medie.

In cazul grupului pacientilor cu incontinenti fecald (grupul D), presiunea anala
bazala medie nu a diferit semnificativ statistic de cea a copiilor sanatosi (p=0,63). Nu am
Tnregistrat valori ale acestui parametru diferite statistic semnificativ la grupul D fata de
grupul B (p=0,39) sau C (p=0,09).

Nu am inregistrat diferente statistic semnificative In ceea ce priveste presiunea
anald bazald medie intre pacientii cu incontinentd fecald nonretentionald (grupul D) si
pacientii cu encoprezis din grupul B (p=0,34), avand constipatie functionala, respectiv cei
cu sindrom de intestin iritabil (grupul C) care prezentau si encoprezis (p=0,15).

Presiunea anald maximd de contractie a sfincterului anal extern (SAE)

Nu am inregistrat diferente statistic semnificative intre grupul B si grupul copiilor
sandtosi In ceea ce priveste valorile presiunii anale maxime de contractie (p=0,1), sau
intre grupele de copii avand constipatie functionala si varste diferite, grupul A si grupul B
(p=0,67). Am inregistrat diferente statistic semnificative ale presiunii anale maxime de
contractie intre pacientii avand constipatie functionald care prezentau encoprezis
(subgrup B) si copiii sanatosi (p=0,0006).

Valoarea presiunii anale maxime de contractie la grupul D nu a diferit statistic
semnificativ de cea Inregistrata la copiii sanatosi (p=0,09).

Nu au fost diferente statistic semnificative in ceea ce priveste presiunea anald
maximd de contractie intre pacientii cu incontinenta fecalda nonretentionala (grup D) si
pacientii cu encoprezis avand constipatie functionala si varsta intre 4-16 ani din
subgrupul B (p=0,74) sau cei cu encoprezis diagnosticati cu sindrom de intestin iritabil,
manifestat predominant prin constipatie din subgrupul C (p=0,61).

Reflexul recto-anal inhibitor (RRAI)

RRALI a fost prezent la toti pacientii evaluati prin manometrie ano-rectala si intrati
n acest studiu.

Nu am inregistrat diferente statistic semnificative intre grupurile de pacienti
studiate (grupul B, C si D) in ceea ce priveste volumul de aer necesar inducerii RRAI
(p>0,05).

Nu au fost diferente statistic semnificative intre pacientii din grupurile de pacienti
cu sindrom de intestin iritabil, incontinentd fecald nonretentionald sau constipatie
functionala (grupul B) si copiii sanatosi in ceea ce priveste amplitudinea RRAI (p>0,05).
De asemenea nu au fost diferente statistic semnificative ale valorii amplitudinii RRAI
date de varsta la copiii avand constipatie (grupurile A si B).



Sensibilitatea la distensia rectald

Nu am Tinregistrat valori diferite statistic semnificativ ale acestui parametru in
grupul B fata de grupul martor (p=0,059), in schimb valoarea volumului de aer necesar
inducerii acestei senzatii a diferit statistic semnificativ la pacientii din grupul B care
prezentau encoprezis fatd de valorile Tnregistrate la grupul martor (p=0,04).

Urgenta incipientd la defecatie

Pentru grupul B am determinat pragul de urgenta incipienta la defecatie la 8/14
copii. Valorile inregistrate au fost cuprinse intre 60-200 cm® aer, cu 0 medie +DS de
133,75+45,96 cm® aer si o mediand de 140 cm® aer. Din cei 8 pacienti la care s-a
determinat pragul de urgentd incipientd la defecatie, am inregistrat valori patologice la 7
copii (87,5%). Sase dintre pacientii cu valori patologice prezentau encoprezis. Valoarea
volumului de aer necesar inducerii senzatiei de urgentd incipientd la defecatie a fost
diferita statistic semnificativ la pacientii avand constipatie functionald fata de valorile
Tnregistrate la grupul martor (p=0,01).

Volumul critic

Tn cazul grupului B, cuprinzand copii cu constipatie functionala cu varsta intre 4-
16 ani am inregistrat volumul de aer ce declanseaza senzatia de volum critic la 9 pacienti.
Valorile obtinute au fost cuprinse intre 80-230 cm® aer, media+DS fiind de 163,33+57,66
cm? aer, iar mediana 200 cm® aer. Valorile inregistrate la acesti pacienti au fost diferite
statistic semnificativ de cele ale grupului martor (p=0,04).

Presiunea rectald

Am 1inregistrat diferente statistic semnificative intre presiunile rectale bazale la
pacientii cu incontinentd fecald nonretentionald (grupul D) fatd de grupul martor (M)
(p=0,03). Nu au existat diferente statistic semnificative pe grupe de varsta ale acestui
parametru la pacientii avand constipatie functionala (p=0,09).

Pacientii din grupul B au avut valori statistic semnificativ mai mari ale volumului
minim de aer necesar inducerii contractiilor rectale atat fatd de lotul martor cat si fata de
pacientii cu sindrom de intestin iritabil (p=0,02).

La pacientii din grupul B, avand constipatie cronicd am corelat prezenta
pierderilor de materii fecale cu diferite modificari ale parametrilor de manometrie ano-
rectala. Am constatat o corelatie bunad intre prezenta pierderilor de materii fecale si
valoarea crescuta a pragului urgentei incipiente la defecatie (p=0,04, r=0,72).

Concluzii
1. Dintre parametrii de manometrie ano-rectald caracteristici pacientilor cu constipatie
cronica functionala, cel mai frecvent au fost prezenti in studiul nostru:

e hipotonia SAI;

e cresterea pragului de sensibilitate la distensia rectala;

e cresterea volumului minim de aer necesar inducerii contractiilor

rectale;

e cresterea volumului critic;

e presiunea anald maxima de contractie scazuta;

e cresterea pragului de urgenta incipienta la defecatie,

ultimii doi parametrii asociind din punct de vedere clinic si encoprezisul.

2.  Prezenta RRAI a permis excluderea bolii Hirschsprung la pacientii cu constipatie.
S-au 1nregistrat valori crescute ale volumului de aer necesar inducerii RRAI si valori
scazute ale amplitudinii acestuia.



3. Nu exista diferente statistic semnificative la copii cu varsta peste 4 ani fata de cei
sub 4 ani avand constipatie functionald in ceea ce priveste valorile presiunii anale bazale,
ale presiunii anale maxime de contractie, ale amplitudinii RRAI sau ale presiunii rectale.
4.  Valorile parametrilor manometrici Tnregistrate in laboratorul de gastroenterologie al
Clinicii Pediatrie 111 Cluj-Napoca la copiii sandtosi sunt comparabile cu cele inregistrate
in alte studii la categorii de varsta similare.
5. Pacientii cu sindrom de intestin iritabil, marea majoritate cu predominanta
constipatiei au avut modificdri ale urmatorilor parametrii manometrici:

e scaderea presiunii anale bazale medii;

e cresterea volumului minim de aer necesar declansarii RRAI,

e cresterea pragului sensibilitatii la distensia rectala;
6. Modificarile parametrilor manometrici in cazul pacientilor cu incontinenta fecala
nonretentionald s-au caracterizat prin:

e scaderea presiunii anale maxime de contractie:

e cresterea volumului minim de aer necesar declansarii RRAI,

e cresterea volumului minim de aer necesar inducerii contractiilor

rectale;

7. Pacientii cu incontinentd fecald noneretentionald nu au avut modificari
semnificative ale parametrilor manometrici care evalueaza sensibilitatea rectala.

4. Capitolul IX. Evaluarea postoperatorie a functiei ano-rectale prin manometrie la
pacientii pediatrici cu boala Hirschsprung si malformatii ano-rectale

Obiectivul acestui studiu a fost evaluarea postoperatorie a functiei ano-rectale la
copii cu boala Hirschsprung si malformatii ano-rectale.

Pacienti si metodologie. Am luat in studiu 3 pacienti operati, cu varste cuprinse
intre 4 ani 7 luni si 8 ani o luna care s-au prezentat pentru pierderi involuntare de materii
fecale si/sau constipatie, la care s-a efectuat manometrie ano-rectald. Primul pacient
(cazul 1), baiat, in varsta de 5 ani 4 luni avusese o malformatie ano-rectald intermediara
(imperforatie anald), operatd, asociind agenezie de coccis si ultima vertebra sacrata.
Ceilalti doi pacienti, unul in varsta de 4 ani 7 luni (cazul 2) si cel de-al doilea in varsta de
8 ani o luna (cazul 3), au fost diagnosticati cu boala Hirschsprung pe baza datelor clinice,
a examenului radiologic cu substanta de contrast a tractului digestiv inferior (irigografie)
si a examenului histopatologic.

Rezultate. Tn cazul pacientului cu malformatie ano-rectald, cateterul de
manometrie ano-rectald a fost introdus pana la aproximativ 7 cm de orificiul anal,
progresiunea ulterioard fiind Tmpiedicatd de zona stenotica, sensibild. Practic nu s-a
decelat o zona de presiune crescutd, corespuzatoare SAI, presiunea inregistrata fiind mai
mica de 18 mmHg. Pentru cazul 2 am inregistrat prin manometrie ano-rectald o valoare
medie a presiunii anale bazale a SAI de 38 mmHg, valoare mai micd decat normalul.
Presiunea anala maxima de contractie a SAE a fost de 153 mmHg. Insuflarea a 30, 50 sau
70 cm?® aer in balon nu a declansat RRAIL Cazul 3 a fost investigat prin manometrie ano-
rectala la un an de la interventia chirurgicala cand a fost diagnosticat cu boalad
Hirschsprung. Presiunea bazald medie a SAI a fost de 63 mmHg. Presiunea anald maxima
de contractie a fost de 146 mmHg. RRAI a fost declansat de un volum de 30 cm® aer.



Concluzii. Manometria ano-rectala permite evaluarea obiectiva a factorilor care
contribuie la continenta fecala la pacientii la care s-au efectuat interventii chirurgicale in
regiunea ano-rectala.

Functionalitatea normald a SAI (demonstratd prin presiunea anald medie bazala
normala si prezenta RRAI) reprezintad principalul element de continenta fecala la pacientii
cu interventii chirurgicale ale regiunii ano-rectale.

5. Capitolul X. Rolul biofeedback training-ului ano-rectal Tn tratamentul
constipatiei cronice si al incontinentei fecale nonretentionale la copii

Obiectivul acestui studiu a fost evaluarea eficientei pe termen scurt a terapiei prin
biofeedback training la pacientii pediatrici cu incontinenta fecald nonretentionald sau
constipatie cronica functionala.

Pacienti si metodologie. Au fost selectati pentru aceastd metoda de tratament 2
pacienti avand constipatie cronica functionald, rebela la tratamentul conventional, cu durata
lungd a simptomelor, complianti §i un pacient cu incontinentd fecald nonretentionald cu
varste de 8, 9 respectiv 7 ani.

Rezultate. La pacientii diagnosticati cu constipatie cronica functionala, inclusi in
studiul nostru s-a constatat pe parcursul sedintelor de biofeedback training o imbunatatire
a relaxarii SAE si a coordonadrii acesteia cu contractia abdominala (intrarectald) in timpul
defecatiei. Nu s-a constatat o corelatie intre eliminarea balonului intrarectal si volumul de
aer cu care acesta era insuflat.

Concluzii. Terapia prin biofeedback training a fost eficienta la cei doi pacienti cu
constipatie cronicd functionald, la care intarzierea tranzitului se datora contractiel
paradoxale a SAE Tn timpul defecatiei.

Principalii parametrii manometrici corectati prin biofeedback training la pacientii cu
constipatie cronica functionald, au fost pragul de senzatie a urgentei incipiente de defecatie
si volumul critic.

Presiunea anald maximd de contractie S-a imbunatatit semnificativ dupd un numar
mic de sedinte de biofeedback training la pacientul cu incontinenta fecala nonretentionala.
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Introduction

The past two decades have brought to pediatric gastroenterology a significant
number of information regarding the motility disorders and having a key pathogenetic
role in these disorders for each segment of the gastrointestinal tract. Gastrointestinal
motility testing is performed to identify and characterize gastrointestinal neuromuscular
disorders. An invasive procedure, sometimes very difficult to perform and which takes
time, digestive manometry is mostly used in pediatric gastroenterology for the assessment
of the esophageal and anorectal disorders.

Part I-The current state of knowledge

The theoretical part of the thesis is structured in 5 chapters.

Chapter I briefly describes the structure of the enteral nervous system. The second
chapter includes an explanation of the physiology of the esophageal motility, the
description of the upper esophageal sphincter (UES), of the lower esophageal sphincter
(LES) and definitions of the 3 types of peristaltic waves that assure the motility of the
esophagus. The second part of this chapter is dedicated to the motility disorders of the
esophagus. There are shortly reminded the diseases of the cervical esophagus
(cricopharyngeal achalasia, cricopharyngeal incoordonation) and of the thoracic
esophagus (achalasia, atypical disorders of LES relaxation, esophageal reflux disease,
diffuse esophageal spasm, nutcracker esophagus). In chapter Il there is a presentation of
the esophageal manometry, the main method for evaluating the motility disorders of the
esophagus. This chapter has 3 parts dedicated to the indications, contraindications,
methodology and new perspectives that regard the esophageal manometry.

Chapter 1V presents in its first part the physiology of the motility of the inferior
gastrointestinal tract and in its second part the main motility disorders of the inferior
gastrointestinal tract (chronic intestinal pseudo-obstruction, intestinal neuronal dysplasia,
Hirschsprung’s disease, irritable bowel syndrome, chronic constipation, nonretentive
fecal incontinence, dischezia sugarului). The indications, contraindications, methodology
and updates regarding anorectal manometry are presented in chapter V.

Part I1- Personal contributions
This part of the thesis is structured in five chapters.
1. Chapter VI. The role of esophageal manometry in the diagnosis of
gastroesophageal reflux disease
Background. The pathogenesis of GERD is not yet fully understood, but is very
possible that a lower than normal pressure of the LES is one of the main factors that
contribute to gastroesophageal reflux (GER). It seems that reflux is not related to a
sustained decrease of the pressure of the LES but to transitory relaxations of the LES.
Aims. In this study we evaluated the role of esophageal manometry in the diagnosis
of GERD in children. We also correlated the manometrical changes with those found
during esophageal endoscopy, distal esophageal pH monitoring and the presence of
Helicobacter pylori infection in children with GERD.
Patients and methodology. The study group had 11 patients aged 10 to 17 years,
mean age +SD=12,09 £3,67 years, 5 boys. The patients were evaluated for dyspeptic
symptoms and were diagnosed with GERD based on the results of the upper digestive
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endoscopy and/or of the distal 24 h esophageal pH monitoring. All these patients were
subsequently evaluated using esophageal manometry.

The statistical analysis of the results consisted in determination of the mean value,
standard deviation, minimal and maximal values and the median for the quantitative
features and the percentage distribution of the qualitative parameters. We used the
Student test for comparing the independent variables recorded in the study groups. We
considered as threshold for statistically significant values the p<0,05.

Results. We recorded the mean values for the pressure of the LES in all the patients.
The mean values of this parameter were ranged 10,3-40 mmHg. The average £SD of the
values was 23,21+9,16 mmHg, and the median 23,5mmHg. Seven of the 11 patients with
GERD had lower than normal values of the pressure of the LES.

The patients with first grade reflux esophagitis had values of the LES pressure
between 10,3-40 mmHg, average +SD=23,82+10,67 mmHg. For this parameter, in the
patients with second grade reflux esophagitis we recorded values between 15-30 mmHg,
and the average +SD was 22,12+7,05 mmHg. We didn’t find statistically significant
differences between the two groups regarding the value of the LES pressure (p=0,78).
Among the patients with first grade esophagitis there were 4/7 who had lower values than
normal of the pressure of the LES, and among those with second grade esophagitis there
were 3/4 patients in this situation.

We found in 7/11 (63,63%) patients with GERD the infection with Helicobacter
pylori. The mean value +SD of the pressure of the LES in patients with Helicobacter
pylori infection was 19,9+7,52 mmHg, and in patients without Helicobacter pylori
infection was 29+9,83 mmHg. We didn’t record statistically significant differences
between the mean values of the basal LES pressure in patients with or without
Helicobacter pylori infection (p=0,11). Among the Helicobacter pylori positive patients
we recorded pressures of the LES lower than normal in 5/7 children. In patients without
Helicobacter pylori infection hypotonic LES was found in 2/4 cases.

Two of the 4 patients with acid GER had lower values than normal of the LES
pressure. One of the patients with mixt RGE had hypotonic LES.

We found in only one patient lower amplitude peristaltic wave contraction. The other
patients had normal values of the speed, duration and amplitude of the peristaltic wave
contraction.

The pressure of the UES was measured in 7 patients. The values were ranged 37-95
mmHg, with a mean value £SD was 56,85+18,67 mmHg and a median of 57 mmHog.

Conclusions. The manometric evaluation of the esophagus revealed hypotonic LES
in the majority of the children with GERD.

Most patients with GERD who associated Helicobacter pylori infection had lower
than normal values of the pressure of the LES.

The value of the pressure of the LES did not depend on the grade of the reflux
esophagitis or the pH of gastric reflux.

2. Chapter VII. Evaluation of the diagnostic role of esophageal manometry in
patients with dysphagia

Background. The gold standard for the diagnosis of the achalasia is esophageal
manometry. We can put an exact diagnosis in over 90% cases, especially in the early
stages of the disease., when the esophagus has a normal caliber.
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The aim of the study was to evaluate the role of the esophageal manometry in the
diagnosis of motility disorders of the esophagus.

Patients and methodology. We studied 6 patients, aged 4 to 13 years, 3 boys,
evaluated prospectively in the 111" Pediatric Clinic Cluj-Napoca, between March 2005-
April 2009.

In the study were included pediatric patients who had dysphagia (for solids and/or
fluids) and dyspeptic symptoms (vomiting, pyrosis, epigastric pain) suggestive for a
motility disorder of the esophagus. In all these patients esophageal manometry was
performed.

Results. One of these patients had normal manometrical features, except for a
high pressure of the UES, without pathological endoscopic, radiological or
ultrasonographic changes to explain the digestive symptoms. This patient was diagnosed
with psychogenic dysphagia. Another patient evaluated for dysphagia was a girl
diagnosed with type | neurofibromatosis. Esophageal manometry revealed a normal
pressure of the LES, a normal esophageal peristalsis and high values of the pressure of
the UES.

Three patient were diagnosed with achalasia after the manometric evaluation.

One of the patients diagnosed with achalasia had high values of the LES pressure
(mean value 58 mmHg). There were recorded incomplete relaxations of the LES after wet
swallows. The amplitude, duration and the speed of the esophageal peristaltic waves were
normal. We recorded high values of the UES pressure (mean value 80 mmHg).

Another patient had atypical manometric findings suggesting either an early stage
of achalasia or a diffuse esophageal spasm. The basal pressure of LES was normal and
the relaxations of the LES were complete. There were recorded high amplitude
contractions of the LES with variable duration (approximately 5 seconds). There were
also recorded intermittent antiperistaltic waves, with high amplitude in the distal
esophagus. After 4 months another esophageal manometry was performed revealing
incomplete relaxations of the LES and low amplitude peristaltic waves in the esophageal
body, features characteristic for achalasia. The pressure of the UES was normal.

In the third patient diagnosed with achalasia we found a pressure of the LES of 70
mmHg. The relaxation of the LES after wet swallows was incomplete. The peristalsis of
the esophagus was normal. The contractions of the esophageal body were normal. The
peristaltic waves were conducted cranio-caudally with a normal amplitude. We also
recorded a high pressure of the UES.

Conclusions. The main manometrical change found in patients with achalasia
included in our study was the incomplete relaxation of the LES after wet swallows.

The absence of the changes in the esophageal peristalsis in the patients with
achalasia evaluated in our study suggests early stages of achalasia.

3. Chapter VIII. The study of the anorectal manometric parameters in pediatric
patients with functional disorders of the inferior gastrointestinal tract

Background. Anorectal manometry is an objective method for assessing the
resistance to spontaneous defecation provided by the anorectal sphincter mechanism.
This method allows the determination of the tonic and voluntary contraction pressure of
the anal sphincter. There can also be determined the capacity, compliance and sensibility
of the rectuam and the presence of the recto-anal inhibitory reflex (RAIR).
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The aims of this study were:

—>the study of the anorectal manometrical changes in chronic functional
constipation, irritable bowel syndrome (manifested predominantly with constipation) and
nonretentive fecal incontinence.

—>establishing correlations between the clinical characteristics and the anorectal
manometrical changes in children with irritable bowel syndrome, chronic functional
constipation and nonretentive fecal incontinence.

Patients and methodology. There were analyzed the anorectal manometries of 48
children. The patients were divided in 4 study groups according to the age and diagnosis
established based on clinical characteristics.

In the first group were included 31 patients with functional constipation: 23 boys,
aged 1-11 years, mean age +DS=5,08+2,68 years. The patients were divided in two age
gropus.

-group A (patients with ages between 0-4 years): n=17, 10 boys, age range 1 to 4
years, mean age +SD=3,11+1,03;

-grop B (patients with ages between 4-16 years): n=14, 13 boys, age range 5 to 11
years, mean age +SD=7,46+2,04. The patients included in this group and who had
encopresis were included in subgroup B: (n=11);

The rest of the patients were distributed in the following groups:

-group C (patients diagnosed with irritable bowel syndrome): n=12, 7 boys, age
range 5-15 years, mean agexSD=9,58+2,9 years. The patients included in this group who
also had fecal incontinence formed the subgroup C: (n=6);

-group D (patients with nonretentive fecal incontinence): n=5, 3 boys, age range
6-13 years, mean age +SD=8,8+3,03 years.

For the validation of the normal values of the anorectal manometric parameters
we formed a group (group M) of children with normal bowel function:

-group M: n=14, 7 boys, age range 5-13 years, mean age £SD=7,92+2,2 years.

We used the Student test for the statistical analysis of the independent variables
recorded in the studied groups and the Pearson correlation coefficient for the evaluation
of the association between symptoms, duration of the symptoms and manometrical
parameters. We considered as threshold for statistically significant values the p<0,05.

Results.

Mean resting anal pressure

For the children with functional constipation and ages between 0-4 years (group
A), the values of the mean resting anal pressure were ranged 27-58 mmHg. The mean
value £SD of the mean resting anal pressure was 44,23+10,06 mmHg and of the median
44 mmHg. Ten of 17 (58,82%) children had a lower mean resting anal pressure than
normal.

The patients with ages ranged 4-16 years, included in group B, we found values
lower than normal in 5/14 (35,71%) children, the recorded values were ranged 24-65
mmHg. We recorded values higher than normal of the mean resting anal pressure in 4/14
(28,57%) children. All the patients with values lower than normal of the mean anal
resting pressure had encopresis and 6/9 patients with functional constipation with normal
values of the mean resting anal pressure had encopresis.

In group C, the patients with irritable bowel syndrome we recorded values of the
resting anal pressure that were lower than normal in 5/12 cases (41,66%). The mean +SD
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was in group C 43,66+10,10 mmHg, the median=45 mmHg, the values of the resting anal
pressure were ranged 30-65 mmHg.

The mean resting anal pressure of the intern anal sphincter (1AS) in children with
nonretentive fecal incontinence had values ranged 40-68 mmHg with a mean value £SD
of 53,8+12,65 mmHg and a median =58 mmHg. We found in 2/5 patients values lower
than normal of the mean basal anal pressure.

We didn’t find statistically significant differences (p=0,42) between groups A and
B (children with functional constipation included in different age groups) regarding the
median resting anal pressure.

In patients with nonretentive fecal incontinence (group D) the mean resting anal
pressure wasn’t statistically different of that recorded in healthy children (p=0,63). We
didn’t find any statistically different results regarding this parameter in patients included
in group D than those found in group B (p=0,39) or C (p=0,09).

We didn’t record statistically significant differences regarding the mean resting
anal pressure between patients with nonretentive fecal incontinence (group D) and
patients with encopresis from group B (p=0,34), with functional constipation, or those
with irritable bowel syndrome (group C) who also had encopresis (p=0,15).

Maximum squeeze pressure of the external anal sphincter (EAS)

We didn’t find any statistically significant differences between the mean values of
the maximum squeeze pressure of the anal sphincter recorded in group B and the group
of healthy children, or between the groups of children with functional constipation of
different ages, group A and group B (p=0,67). We found statistically significant
differences regarding this parameter between children with functional constipation who
also had encopresis (subgroup B) and healthy children (p=0,006).

The value of the maximum squeeze pressure of the anal sphincter in group D
wasn’t statistically different than the value recorded in healthy children (p=0,09).

There were no statistically significant differences between the values of the
maximum squeeze pressure recorded in patients with functional fecal incontinence (group
D) and patients with encopresis with functional constipation and aged 4-16 years
(subgroup B) (p=0,74) or those diagnosed with irritable bowel syndrome who also had
encopresis (subgroup C) (p=0,61).

Rectoanal inhibitory reflex (RAIR)

RAIR was present in all patients evaluated with ano-rectal manometry included in
this study.

We didn’t record any between the studied groups (groups B, C and D) regarding
the volume of air necessary to induce the RAIR (p>0,05).

There were also no significant statistic differences between patients with irritable
bowel syndrome, functional constipation (group B) and healthy children in the values of
the amplitude of the RAIR (p>0,05). There were also no differences between the two
groups of children with functional constipation of different ages (group A and B) in the
values of the amplitude of the RAIR.

Rectal sensation

There were no statistically significant differences in the volume of air that
determined rectal sensation in children included in group B compared to healthy children
(p=0,059), but the value of this volume was statistically significantly different in children
in subgroup B compared to healthy children (p=0,04).
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Sensation of a persistent urge to defecate

We recorded valid results in 8/14 patients in group B for this parameter. The
recorded values were ranged 60-200 cm® air, with a mean value +SD of 133,75+45 96
cm? air and a median of 140 cm® air. We recorded pathological values in 7/8 patients
(87,5%). Six of these patients had encopresis. The value of the air volume necessary to
induce the sensation of urge to defecate was statistically significantly different in patients
with functional constipation compared to the values recorded in healthy children
(p=0,01).

Critical volume

We measured the critical volume in 9 patients with functional constipation, aged 4
to 16 years (group B). The recorded values were ranged 80-230 cm? air, the mean value
+SD was 163,33+57,66 cm® air and the median 200 cm?® air. The values recorded in these
patients were statistically significantly different from those recorded in healthy children
(p=0,04).

Rectal pressure

There were measured statistically significant values of the basal rectal pressure in
patients with nonretentive fecal incontinence (group D) compared to group M (p=0,03).
There were no statistically significant differences of this feature between the two age
groups of children with functional constipation (p=0,09).

The patients included in group B had statistically significantly higher values of
the volume of air necessary to induce rectal contractions compared to the healthy children
and the children with irritable bowel syndrome (p=0,02).

In patients with functional constipation, included in group B we correlated the
presence of encopesis with changes in the recorded manometrical features. We found a
good correlation between the presence of encopresis and the high threshold for the
sensation of urge to defecate (p=0,04, r=0,72).

Conclusions
1. We found in our study in most patients with functional constipation the following
manometrical parameters:
o Low pressures of the IAS;

High threshold for the rectal sensation;

High values of the volume of air necessary to induce the rectal contractions;

High values of the critical volume;

High threshold of the sensation of urge to defecate, the last two features being
frequently associated with encopresis.

2. The presence of RAIR allowed the exclusion of Hirschsprung’s disease in
patients with constipation. We recorded high values of the volume necessary to induce
the RRAI and low values of it’s amplitude.

3. There were no statistically significant differences in children aged 4 to 16 years
compared to those aged 1 to 4 years regarding the values of the resting anal pressure, the
maximum squeeze contraction, the amplitude of the RAIR and the rectal pressure.

4. The values of the manometrical parameters recorded in the gastroenterology
laboratory of the I Pediatric Clinic in Cluj-Napoca in healthy children were
comparable with those recorded in other studies in the same age group.

22



5. The patients with irritable bowel syndrome, most of them manifested mainly
with constipation had the following cganges of the manometrical features:

o Lower values of the resting anal pressure;

o High values of the volume of air necessary to induce the RAIR;

o High threshold of the rectal sensation.

6. The changes of the manometrical features in patients with nonretentive fecal
incontinence were:

o Lower values of the maximum squeeze pressure;

o High volume of air necessary to induce the RAIR;

o High volume of air necessary to cause rectal contractions.

7. The patients with nonretentive fecal incontinence had no significant changes of

the rectal sensation.

4. Chapter 1X. Postoperative evaluation of the anorectal function using manometry
in pediatric patients with Hirschsprung’s disease and anorectal malformations

The aim of this study was the postoperative evaluation of the anorectal function in
children with Hirschsprung’s disease and anorectal malformations.

Patients and methodology. We studied 3 patients age range 4 years 7 months and
8 years one month, who had surgical correction and who were admitted for encopresis
and/or constipation and who were evaluated using anorectal manometry. The first patient
(case 1), a boy, aged 5 years and 4 months who had an intermediary anorectal
malformation (anal imperforation), operated, and who associated coccyx agenesis and
agenesis of the last sacral vertebra. The other two patients, one aged 4 years and 7 months
(case 2) and the other aged 8 years and one month (case 3) were diagnosed with
Hirschsprung’s disease based on the clinical data, the radiological exam with contrast of
the inferior digestive system (irigography) and on the histological exam.

Results. In the case of the patient with anorectal malformation, the catheter used
for anorectal manometry was introduced approximately 7 cm from the anus. Further
progression was not possible because of a sensitive stenotic zone. We didn’t find a zone
of high pressure, the IAS, the recorded pressure being lower than 18 mmHg. For case 2
we recorded using anorectal manometry a mean resting anal pressure of 38 mmHg, a
value that is lower than normal. The maximum squeeze anal pressure of the EAS was 153
mmHg. Volumes of air of 30, 50 or 70 cm®inflated in the rectal ballon did not induce the
RAIR. Case 3 was evaluated using anorectal manometry a year after the surgical
intervention for Hirschsprung’s disease. The mean resting anal pressure of the IAS was
63 mmHg. The maximum squeeze anal pressure was 146 mmHg. The RAIR was induced
by a volume of air of 30 cm®.

Conclusions. Anorectal manometry allows the objective evaluation of the factors
that contribute to the fecal continence in patients who had surgical corrections in the
anorectal region.
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5. Chapter X. The role of anorectal biofeedback training in the treatment of chronic
constipation and nonretentive fecal incontinence in children

The aim of this study was to evaluate the short term efficiency of the biofeedback
training in pediatric patients with nonretentive fecal incontinence and chronic functional
constipation.

Patients and methodology. For this treatment procedure there were selected 2
patients with chronic functional constipation resistant to conventional treatment and one
patient with nonretentiove fecal incontinence aged 8,9 and 7 years of age respectively.

Results. In the patients diagnosed with chronic functional constipation, included
in our study we found after a few biofeedback training sessions a better relaxation of the
EAS and a and a coordination of this relaxation with the abdominal (intrarectal)
contraction during defecation. We didn’t find a correlation between the defecation of the
intrarectal balloon and the volume of air with which it was inflated.

Conclusions. The biofeedback training was efficient in the two patients with
chronic functional constipation who had a paradoxical contraction of the EAS during
defecation.

The main manometrical parameters corrected after biofeedback training in
patients with chronic functional constipation were the threshold for the initial sensation
for urge to defecate and the critical volume.

The maximum squeeze pressure of the EAS improved significantly after a small
number of biofeedback training sessions in the patient with nonretentive fecal
incontinence.
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