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RESUMO

OBJETIVOS: Comparar os achados ultra-sonograficos em escala de cinza e
com Doppler em cores, com os colonoscépicos e histoldgicos, em pacientes
pediatricos com suspeita de processos inflamatorios intestinais.

MATERIAIS E METODOS: Foram analisados, retrospectivamente e
consecutivamente, os prontuarios de 72 pacientes, com suspeita de processo
inflamatorio intestinal, atendidos entre janeiro de 2000 e dezembro de 2006.
Foram incluidos pacientes que realizaram o estudo ultra-sonografico em escala
de cinza e com Doppler em cores, até 30 dias antes da colonoscopia. Na ultra-
sonografia em escala de cinza, foi avaliada a espessura e, no Doppler, a
vascularizagdo da parede intestinal. Esses achados foram comparados com os
da colonoscopia e da histologia. Foi determinada sensibilidade e a
especificidade da espessura intestinal, para detectar inflamagao intestinal. A
correlagdo dos achados do Doppler com a colonoscopia/histologia foi
determinada pelo coeficiente de Spearman (rs).

RESULTADOS: Foram estudados 370 segmentos intestinais, através da ultra-
sonografia, e a correlagdo com colonoscopia/histologia foi realizada em 352
segmentos.

A espessura intestinal, na detec¢éo de inflamagao moderada/grave, teve
alta sensibilidade e especificidade, no ileo terminal e colon direito, e alta
especificidade e baixa sensibilidade, nos demais segmentos. O Doppler, na
deteccao de inflamacgao, apresentou uma correlagédo muito boa, no ileo terminal
(rs: 0.84, p<0.001), e de regular a boa (rs: 0.28-0.68 - p <0.001), nos demais
segmentos. Quando o intervalo entre os estudos foi menor do que 10 dias,
houve uma melhor correlacdo em todos eles (rs 0.31-0.85, p< 0.001). Nove
pacientes, com alteragdes ultra-sonograficas unicamente em intestino delgado,
tinham colonoscopia normal; em trés desses casos, diagnosticou-se doenga de
Crohn.

CONCLUSAO: No ileo terminal e no célon direito, houve uma alta sensibilidade
e especificidade da ultra-sonografia em escala de cinza na detecgdo de
inflamacé&o intestinal, assim como também uma correlagdo muito boa entre o
Doppler e os achados colonoscopicos e histolégicos.

Descritores: ultra-sonografia com Doppler em cores, criangas, processo
inflamatario intestinal.
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ABSTRACT

OBJECTIVES: To compare the ultra-sound findings of gray-scale and color
Doppler sonography with colonoscopy and histology in children with suspected
bowel inflammation.

MATERIAL AND METHODS: Medical records of 72 patients that presented with
suspected bowel inflammation from 2000 to 2006 were reviewed retrospectively.
Patients were included in the study if they had undergone sonography up to 30
days before colonoscopy. Gray-scale sonography evaluated bowel wall
thickness and Color Doppler sonography evaluated wall vascularity for the
detection of bowel inflammation. Findings were correlated with colonoscopic and
histologic findings. The sensitivity and specificity of sonographic findings of wall
thickness to detect bowel inflammation was determined. The Spearman
coefficient was used to determine the correlation of Doppler sonographic
findings with colonoscopy and histology. Diagnoses were based on clinical
findings, colonoscopy and histology.

RESULTS: Sonograms of 370 bowel segments were evaluated, and results
were correlated with colonoscopic and histologic findings of 352 segments.
Sensitivity and specificity of sonographic findings of bowel thickness to detect
moderate/severe inflammation in the terminal ileum and the right colon were
high; in the other segments, specificity was high but sensitivity was low. The
correlation of Doppler with colonoscopy and histology to detect inflammation in
the terminal ileum was strong (rs: 0.84 - p<0.001) and in the other segments,
weak to moderate (rs: 0.28 to 0.68 - p <0.001). When the interval between
exams was shorter than 10 days, a stronger correlation was found for the
detection of inflammation in all segments (rs: 0.31 to 0.85 -p< 0.001). Of 9
patients with abnormal small bowel sonographic findings but normal
colonoscopic results, 3 had Crohn’s disease.

CONCLUSION: Sensitivity and specificity of gray-scale sonography to detect
inflammation in the terminal ileum and the right colon were high, and the
correlation of Doppler with colonoscopy and histology was very strong in the
same segments

Key words: color Doppler sonography, children, bowel inflammation.
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1 REFERENCIAL TEORICO

1.1 Introducéo

As queixas de dor abdominal, diarréia, sangramento intestinal e perda de
peso sao muito frequentes em Pediatria. Esses sinais ou sintomas, que
poderiam estar indicando um processo inflamatério intestinal, representam a
maioria dos motivos de consulta com gastrenterologista pediatrico. Os
processos inflamatérios intestinais em pediatria podem se apresentar com
sinais e sintomas inespecificos — como os ja mencionados — caracteristicos de
diferentes doencgas. A Doenca Inflamatdria Intestinal (DIl), entre outras, tem seu
diagndstico retardado ou € menos diagnosticada, justamente devido a
inespecificidade dos sintomas e a sobreposicdo com doencas funcionais
gastrintestinais. Isto obriga o pediatra a enfrentar um amplo leque de multiplos
diagndsticos diferenciais e a excluir diagndsticos, através de estudos invasivos,

como sdo os estudos radiolégicos contrastados e endoscopicos. Atualmente,
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porém, dispde-se de varios exames complementares, que auxiliam o

diagndstico.

1.2 Ultra-Sonografia

A ultra-sonografia (US) € um dos métodos de diagndstico por imagem
mais versateis e difundidos, de aplicagao relativamente simples e com baixo
custo operacional. E um procedimento diagndstico bastante indcuo, que utiliza
ondas sonoras de alta frequéncia, para criar imagens de estruturas internas do
corpo. O equipamento de US com Doppler une a US em escala de cinza com o
Doppler. O efeito Doppler em cores permite detectar estruturas em movimento,
como, por exemplo, o fluxo sanglineo no interior de um vaso. O Doppler em
cores ou colorido representa os vasos dos tecidos e 6rgaos anatémicos, em
diferentes cores. O Doppler pulsado representa o fluxo no interior do vaso

sanguineo, através de um grafico.

Nos ultimos anos, a US vem sendo cada vez mais utilizada, em Pediatria,
na avaliacdo inicial de processos inflamatérios gastrintestinais, agudos e
cronicos, como apendicite, doenga inflamatdria intestinal, alergias alimentares e

poliposes, entre outros.'?3*

O valor da US com Doppler em cores, na avaliacdo de criancas e adultos

com processos inflamatdrios intestinais, ja esta bem estabelecido, sendo que o
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recurso tem sido utilizado ja ha alguns anos.>®”® Os primeiros estudos em
criancas foram realizados por Quillin e Siegel."*'° Varios autores tém sugerido
a US como o primeiro estudo a ser realizado, no processo diagnéstico de
suspeita de doenca inflamatdria intestinal. Isso ocorre, pois 0 exame permite

determinar a regido mais afetada e acompanhar a resposta terapéutica.'’'%1314

De acordo com Ruess e colaboradores, a utilizagdo da US com Doppler
em cores, em pacientes pediatricos com processos inflamatdrios intestinais,
permite demonstrar um aumento na perfusdo da parede intestinal, avaliando o

grau de atividade da doenca.™

Siegel et al, em 1997, em um estudo com 37 criangas com diferentes
processos inflamatérios intestinais, concluiram que: a idade, a localizagao da
doenca, o espessamento da parede intestinal e o fluxo no Doppler em cores
sdo as mais importantes variaveis preditoras do tipo de doencga, seja isquémica,
inflamatdria ou vascular. A espessura da parede intestinal, nos pacientes com
doenca inflamatdria, foi de 7,8mm + 2,7mm; nos pacientes com vasculite,
7,6mm £ 1,6; e nos pacientes com isquemia, 14,6mm % 3,6, sendo a diferencga
estatisticamente significativa. Esse estudo avaliou, também, os fluxos
intestinais, os territérios comprometidos, a ecotextura da parede intestinal e os
relacionou com o diagndstico clinico.’® Seus achados sdo similares aos

reportados por Quillen e Siegel, em criangas,’ e por Teefey et al, em adultos. "’

Em estudo prospectivo controlado, com 62 neonatos, foram avaliadas a

sensibilidade e a especificidade da US com Doppler, em comparagcdo a




Referencial Tedrico 5

radiologia simples de abdome, no diagndstico de enterocolite necrosante.'®
Os resultados mostraram uma maior sensibilidade e especificidade da US com
Doppler, sugerindo que esse estudo seja parte da avaliagdo inicial de todo
neonato com caracteristicas clinicas sugestivas de enterocolite necrosante. Foi
constatado que tanto a auséncia de fluxo, na parede intestinal, sugerindo
isquemia, como um aumento da vascularizacdo da mesma, indicando um
processo inflamatério incipiente, sdo aspectos que facilitam o manejo clinico

precoce. '8

Spalinger et al,’ avaliando pacientes com Doenca de Crohn,
demostraram que o valor preditivo positivo do estudo ultra-sonografico, na
determinacao de processos inflamatorios, aumenta consideravelmente, quando
€ avaliada conjuntamente a espessura e a vascularizagdo intestinal. O
desempenho diagnéstico da espessura intestinal, na avaliagdo de processos
inflamatorios graves, ja estd bem determinado na literatura, por Haber, Baud,

Siegel, e outros autores.'®'9202!

1.3 Estudos de Correlacao

Varios estudos realizaram correlagéo entre os achados ultra-sonograficos
em escala de cinza com os achados colonoscopicos em criangas. O primeiro

deles, realizado por Faure et al,?® correlacionou a espessura da parede
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intestinal, na US, com os achados da colonoscopia realizada no dia seguinte ao
exame US. De forma prospectiva, foram estudadas 38 criangas, 30 com DIl e
nove controles. Os achados ultra-sonograficos de cada segmento colbnico
foram correlacionados com os achados colonoscopicos usados como
referéncia. O exame ultra-sonografico obteve uma sensibilidade de 88% e uma

.23 correlacionaram 92

especificidade de 93%, no diagndstico de DIl. Haber et a
estudos ultra-sonograficos com 41 colonoscopias com bidpsias, em 49
pacientes com DIl e em 29 pacientes com outros processos inflamatorios
intestinais. Utilizando a espessura parietal intestinal, através da US, como
marcador de doenga inflamatdria, obtiveram uma sensibilidade de 77% e

especificidade de 83%. Por Gltimo, Bremer et al™

estudaram prospectivamente
44 criangas com DII, avaliando o espessamento de 156 segmentos intestinais,
por meio da US em escala de cinza, e, posteriormente, correlacionando-os com
a colonoscopia. Seus resultados mostram que, quando a espessura da parede

€ maior de 3 mm, existe um bom valor preditivo positivo de alteracdes coldnicas

de tipo moderada/grave.

1.4 Processos Inflamatdrios Intestinais

O termo processo inflamatorio intestinal abrange um grupo bastante
heterogéneo de doengas. Podemos citar, por exemplo, a doenga inflamatéria

intestinal (DIl), os processos alérgicos, vasculares e infecciosos e os polipos.
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A DIl é uma doenga crénica, de etiologia desconhecida, que evolui com
periodos de remissdo e recidivas, mas € capaz de desenvolver uma reagao
inflamatdéria na mucosa do aparelho digestoério de natureza imunoldgica. Com
base no quadro clinico, radiolégico, endoscépico e nas caracteristicas
histolégicas, € classificada em: Doenga de Crohn (DC), Colite Ulcerativa (CU) e
Colite Indeterminada (Cl). A inclusdo dessa terceira categoria deve-se ao fato
de que 10 a 15% dos pacientes ndo apresentam caracteristicas macro e

microscopicamente bem definidas. 2425

Em concordancia com varios estudos epidemioldgicos, realizados em
paises ocidentais, foi demonstrado, recentemente, um aumento de 10 vezes a
incidéncia de DII, em criangas italianas, entre 1979 e 2002.%%?”" Mesmo em
populacgao pediatrica, havendo suspeita de DI, deve-se iniciar a investigagao,
para definir o diagnéstico precocemente. O retardo no diagnédstico acarreta néo
somente problemas agudos, como anemia e infecgbes, mas, também, efeitos

adversos irreversiveis no desenvolvimento e crescimento da crianca. 2%

A DC é uma doenga inflamatéria, que acomete todos os segmentos do
trato digestorio, de maneira ndo continua (alternando mucosa normal com
mucosa comprometida). A lesdo pode se localizar em qualquer parte do trato
digestorio, da boca até o anus, atingindo toda espessura da parede
(transmural). O inicio pode ser insidioso ou abrupto, semelhante a um quadro
de abdémen agudo, por exemplo, apendicite aguda. O inicio lento pode ocorrer
com dor abdominal; diarréia com ma absorg¢ao, se o delgado for acometido; ou

diarréia sanguinolenta, se houver lesdo do célon. Eventualmente, pode evoluir
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somente com febre, enquadrando-se no grupo dos pacientes com febre de

origem indeterminada. 3%

A neovascularizagao intestinal, que ocorre principalmente na DIl em
atividade, esta relacionada com o aumento de niveis séricos do fator de
crescimento fibroblastico e com uma intensa estimulagdo da angiogénese.*? O
aumento da vascularizagdo foi demonstrado, tanto histolégica quanto
angiograficamente, assim como através da colonoscopia. Existem indices
colonoscopicos de atividade da doencga, que ajudam na decisdo da modalidade
terapéutica e no diagndstico de recidivas.>*3*3° A endoscopia ¢ um instrumento
indispensavel, no diagnostico de processos inflamatérios intestinais; porém, é

um método invasivo, de um custo elevado e que requer anestesia geral.36

Novos testes soroldgicos nao invasivos, entretanto, tém surgido com a
intencdo de facilitar o diagnéstico diferencial, criando condigbes para o
estabelecimento do estagio das doengas, podendo acompanhar sua evolugéo e

resposta terapéutica.

Varios métodos n&o invasivos que podem ser utilizados no
acompanhamento de pacientes com DIl sdo, exames laboratoriais, como, por
exemplo, valores de sedimentagc&o globular, proteina C reativa, calciproteina

fecal e alfa 1 anti-tripsina fecal entre outros.?

Ruess et al'® dedicaram-se ao estudo das alteracdes ultra-sonograficas
na escala de cinza e ao Doppler em cores, nas doencas inflamatérias

intestinais, RCU e DC, observando mudancgas significativas, na atividade da
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doencga, nos pacientes submetidos ao tratamento. Analisaram 17 pacientes, 13
com DC e quatro com RCU. Todos tinham, pelo menos, um segmento intestinal
anormal, espessado e com hiperemia. A parede foi considerada espessada,
quando se encontrava maior que 3 mm, e hiperemiada, de acordo com o grau
ao Doppler: grau 1 (sem vascularizagao); grau 2 (vascularizagdo minima ou 1 a
5 pixeis/centimetro quadrado); grau 3 (vascularizagdo moderada ou maior que 5
pixeis/cm quadrado); grau 4 (grande aumento na vascularizagdo, incluindo
discretos vasos ou areas de confluéncia vascular). Foram feitos exames ultra-
sonograficos de controle com Doppler em cores, avaliando tais segmentos,
sendo que foi observada redugéao gradual, tanto da espessura intestinal quanto
do grau de vascularizagdo ao Doppler, juntamente com a melhora clinica dos

pacientes.

A alergia a proteina do leite de vaca (APLV) manifesta-se durante os
primeiros meses de vida, produzindo um processo inflamatoério intestinal
importante. As manifestagcdes gastrintestinais incluem diarréia crénica com ma
absorcao, refluxo gastresofagico, constipagdo, vOmitos, ganho ponderal
insuficiente, anemia e hemorragia digestiva alta e baixa.’’*® Essa doenca
determina alteragdes gastrintestinais, que podem ser sugeridas pelos estudos
radiolégicos contrastados e pela ultra-sonografia.” Nesse caso, os pacientes
podem apresentar discinesia antropiléria (piloroespasmo), com retardo do
esvaziamento gastrico. Essas alteragdes podem ser evidenciadas, tanto através
da radiografia contrastada do estbmago e duodeno, quanto através da

cintilografia. Em alguns casos, a ultra-sonografia também pode demonstrar
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espessamento mucoso antral. As colites sdo comuns nesses pacientes e sao

demonstradas através da colonoscopia.

Patenaude descreveu o primeiro caso de APLV, cujo diagndstico foi
sugerido pela US.*® Estudou um paciente de dois meses de vida, em
aleitamento materno exclusivo, que foi avaliado por apresentar quadro de
vomitos, antecedentes de fezes com sangue e histéria de importante
irritabilidade. Foi descartada estenose hipertrofica de piloro, colite infecciosa e
aganglionose. No estudo ultra-sonografico, foi constatado um célon esquerdo
espastico, com perda da diferenciacdo das camadas da parede intestinal e um
acentuado espessamento da mucosa e submucosa. Esses achados nao foram
observados novamente, apds cinco dias de tratamento com férmula a base de
proteina hidrolisada, como dieta de exclusdo, com total restituicdo do padrao

US normal.

Quillen e Siegel conduziram um estudo prospectivo com 100 criangas,
tentando determinar se a US com Doppler em cores poderia identificar a
associacdo entre um incremento da vascularizagao intestinal e processos
inflamatorios intestinais. Havia também o objetivo de determinar se diagndsticos
especificos podem surgir de diferentes padrbes de fluxo. Com o Doppler em
cores, os autores observaram um aumento do fluxo intestinal na mucosa e
transmural, em pacientes com uma ampla variedade de doencas inflamatérias
intestinais. ° Esses achados ultra-sonograficos, porém, ndo séo especificos de
algum tipo de doenca, ja que todo processo inflamatério produz

neovascularizagdo. Quillen e Siegel também notaram que a US com Doppler
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em cores permite diferenciar causas extrinsecas de doenca intestinal — como,
por exemplo, peritonite - de processos primarios intestinais e identificar
diferentes localizacbes comprometidas. Esse estudo, entretanto, nido realizou a
correlagdo com a colonoscopia. Seus diagnésticos basearam-se em dados

clinicos, laboratoriais, cirtrgicos, além de outros métodos radioldgicos.®

Pdlipos juvenis ou inflamatérios normalmente ocorrem entre os quatro e
dez anos de idade e podem apresentar-se como pontos de sangue nas fezes
ou, algumas vezes, com sangramento em grande quantidade, indolor, e que

geralmente ndo causa disturbio hemodinamico significativo.%*'

Os podlipos
juvenis usualmente sdo unicos e o sangramento pode expressar sua auto-

amputacao.

Entre outros processos inflamatérios intestinais, podemos citar os de
origem vascular, sendo que os mais frequentes sado: Purpura de Henoch
Schonlein e vasculites idiopaticas. Ha, ainda, os processos infecciosos, dentre
0s quais é possivel destacar os relacionados a diarréia associada a Clostridium

difficile e as enteroparasitoses, entre outros.
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1.5 Estudo Colonoscopico

O exame colonoscoépico em criangas vem sendo utilizado com frequéncia
crescente, nos ultimos anos. Preciso e seguro, permite o diagnostico sob visao
direta de lesbes em reto, célons e ileo terminal e a coleta de materiais para
exames anatomopatolégicos Além disso, possibilita o tratamento de varias
patologias, habituais na faixa etaria pediatrica e presentes nesses segmentos,
como, por exemplo, a polipectomia. Com esse exame, tem-se, ainda, a
documentagao fotografica das lesbes.*? O sucesso na avaliacdo do ileo terminal
por penetracdo, através da valvula ileocecal, depende da experiéncia do
endoscopista. Em pacientes adultos, o ileo é visualizado em cerca de 90% dos

exames; no entanto, esse percentual € menor em pacientes pediatricos. 21

As principais indicagdes de colonoscopia, em Pediatria, sdo: hemorragia
digestiva baixa, diarréia crbnica com sangue, fistulas perianais, polipose familiar

e DIL.*® Quadro 1

As principais complicagbes do estudo colonoscoépico sdo sangramento e
perfuracdes, que ocorrem, principalmente, em criangas desnutridas e com
processo inflamatoério intenso da mucosa. Os fatores de risco para perfuracao
incluem a colite grave e a polipectomia. Outras complicagdes decorrem do

preparo do colon (desidratagao, bacteremia) e da anestesia.
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Hemorragia digestiva baixa

Polipos juvenis
Sindromes polipodides
Doenca intestinal inflamatdéria
Doenca de Crohn
Retocolite ulcerativa
Hiperplasia nodular linfoide
Colite alérgica
Varizes colorretais
Malformagdes vasculares
Colites infecciosas
Citomegalovirus
Herpes
HIV
Clostridium difficile

Traumatismo
Dor abdominal cronica
com morbidade associada

Anemia ferropriva
sem etiologia definida

Diarréias

Doenca intestinal
inflamatadria
Colite pseudomembranosa
Hiperplasia nodular linfoide
Colite alérgica

Suspeita de tumores
colorretais

Duvidas no enema opaco

Abdome agudo oclusivo
por volvo

Quadro 1 - Principais indicacdes para realizagao de colonoscopia na infancia.
Pecanha Gongalves ME & Cardoso SE, 2004.2

As  contra-indicagbes da  colonoscopia  sao: instabilidades
cardiovasculares, respiratérias ou neurologicas, suspeitas de perfuragdo e
coagulopatia, principalmente se for necessario realizar biopsias ou

procedimentos.
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1.6 Estudo Anatomopatoldgico

Mesmo diante de um exame colonoscépico normal, as bidpsias sdo
essenciais para auxiliar na investigagao diagndstica e excluir alteragbes
. o 44,45 46 ‘g . . . . N
microscopicas. As bidpsias do ileo terminal e cdolon tém um papel
fundamental, no estabelecimento das causas de diarréia crénica, na distingao
das diferentes formas de colites, na determinagao da extensdo das doencas e

na verificagdo do surgimento de neoplasias, em pacientes com colites crbnicas

e DIl .47,48,49

O diagndstico histologico de colite € estabelecido principalmente a partir
da avaliacido da arquitetura do epitélio, celularidade da |amina prépria, presenca
de neutréfilos polimorfonucleares, ou infiltrado eosinofilico e alteracdes

epiteliais.*>°0°1
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2 JUSTIFICATIVA

Varios autores tém sugerido que a US é o primeiro estudo realizado no
processo diagnodstico, na suspeita de doenga inflamatoria intestinal, permitindo

determinar a regido mais afetada e acompanhar a resposta terapéutica.’'*"?

Embora a colonoscopia ainda permanega como o método diagnostico de
referéncia, a literatura sugere que a US com Doppler em cores pode ser uma
ferramenta extremamente util, no contexto da suspeita diagndstica de uma
ampla variedade de processos inflamatérios intestinais. Esse exame permite
avaliar segmentos intestinais, que sao de dificil acesso por outros métodos, e
realizar diagnosticos, principalmente de DIl, com mais frequéncia e
precocemente. A observagdo de um segmento intestinal inflamado, na US em
escala de cinza e com Doppler em cores, alerta ao médico sobre alteracdo do
intestino, assim como aumenta a aceitagao dos pais quanto a indicacdo de um
estudo mais invasivo, como a colonoscopia. Ao mesmo tempo, se os estudos

ultra-sonograficos forem normais, € possivel acompanhar a evolugao clinica e
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manter uma conduta expectante, em relacdo a métodos diagndsticos mais

invasivos.

E crescente o uso de testes ndo invasivos em pacientes com suspeita de
DIl. Os avancos recentes alcancados com as novas técnicas de US tém
possibilitado a indicacao deste método como promissor para a triagem destes
pacientes.

No Hospital Sdo Lucas (HSL), da Pontificia Universidade Catdlica do Rio
Grande do Sul (PUCRS), ha aproximadamente 15 anos, foi iniciado o manejo
de criancas e adolescentes com suspeita de processos inflamatérios intestinais,
utilizando a US em escala de cinza e com Doppler em cores, como métodos de
investigacao inicial, antes de procedimentos mais invasivos. Esse protocolo
permite conhecer as regides alteradas e sua gravidade, antes de realizar o
estudo colonoscoépico. Apesar de, na pratica, nos parecer clara a utilidade dos
exames na investigagdo dos processos inflamatorios intestinais, observamos
que ainda n&o havia sido realizado um estudo para demonstrar o seu valor,
através de apresentacdo de dados retrospectivos, discutidos sob a luz da

literatura.
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3 OBJETIVOS

3.1 Objetivo Principal

Demonstrar a utilidade da ultra-sonografia em escala de cinza e com
Doppler em cores, como método diagndstico para determinar processos

inflamatdrios intestinais, em Pediatria.

3.2 Objetivos Secundarios

= Avaliar a sensibilidade e especificidade dos achados de
espessamento intestinal, detectados através da ultra-sonografia
em escala de cinza, nos processos inflamatérios intestinais,

constatados por colonoscopia e histologia.
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= Avaliar a correlagéo entre achados ultra-sonograficos com Doppler
em cores, endoscopicos e histoldgicos, em criangas submetidas a

colonoscopia por suspeita de processos inflamatoérios intestinais.

= |dentificar os diferentes motivos clinicos e os diagndsticos finais de
pacientes com suspeita de processo inflamatoério intestinal, que

precisaram realizar estudos ultra-sonograficos e colonoscopicos.
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5 MATERIAL E METODOS

5.1 Populagao de Estudo

Foram avaliados, retrospectivamente, os estudos ultra-sonograficos em
escala de cinza e com Doppler em cores, e os estudos colonoscopicos e
histolégicos, realizados em criangas com suspeita de processo inflamatério
intestinal. Essas criangcas foram atendidas pelo Servico de Radiologia, pelo
Servico de Gastrenterologia Pediatrica, respectivamente, ambos do HSL da

PUCRS, entre janeiro de 2000 e dezembro de 2006.

Os dados clinicos foram avaliados, a partir dos prontuarios dos
pacientes, que estavam nos arquivos do hospital. Os dados US, colonoscépicos
e patologicos foram avaliados, respectivamente, com base no arquivo do

Servigo de Radiologia, Endoscopia e Patologia dessa instituicéo.

Estes pacientes foram atendidos, inicialmente, em nivel ambulatorial, por

pediatras de postos de saude da regido, tendo sido, posteriormente,
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encaminhados ao Servigo de Gastrenterologia Pediatrica do HSL, que é um
hospital universitario, referéncia para atendimento em gastrenterologia
pediatrica na regido. Os pacientes foram atendidos por médicos
gastrenterologistas pediatricos que solicitaram os exames laboratoriais, ultra-
sonograficos e colonoscépicos, conforme critério médico e rotina do servigo,

para avaliacao de processos inflamatérios intestinais.

No periodo compreendido nesses sete anos, foram realizados 333
procedimentos colonoscopicos. Destes, foram selecionados, para este estudo,
todos os pacientes que realizaram os exames ultra-sonograficos em escala de
cinza e com Doppler em cores, prévio ao procedimento colonoscépico, com um
prazo de até 30 dias. Durante o intervalo entre os exames ultra-sonograficos e o
colonoscopico, estes pacientes, com suspeita de processo inflamatério
intestinal, foram acompanhados ambulatorialmente, ndo receberam nenhum
tratamento e n&o apresentaram remissado de seus sintomas, o que motivou a

realizagdo da colonoscopia.

Foram selecionados unicamente casos nos quais os estudos ultra-
sonograficos, colonoscopicos e histologicos tivessem sido realizados pelo
mesmos profissional radiologista, gastrenterologista pediatrico e patologista,
respectivamente. Todos esses profissionais tém reconhecida experiéncia em

sua especialidade.
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Os estudos ultra-sonograficos em escala de cinza e com Doppler em
cores, colonoscopico e histolégico foram realizados conforme os procedimentos

habituais de cada servico.

Todos os pacientes deste estudo foram encaminhados, atendidos e,
posteriormente, acompanhados pelo ambulatério do servigo de Gastrenterologia

Pediatrica do HSL, onde seus respectivos diagndsticos foram firmados.

Através da revisdao dos prontuarios, foram obtidos dados clinicos e
laboratoriais que motivaram os estudos. Foi registrada, também, a diferenga de
dias entre a realizagdo dos estudos ultra-sonograficos e o estudo
colonoscopico, assim como o principal motivo clinico que justificou tais

procedimentos.

Os exames laboratoriais realizados, no estudo destes pacientes, foram:
hemograma completo, valores de eritro-sedimentagdo globular, niveis séricos
de uréia, creatinina, albumina, provas de fungdo hepatica e, em alguns
pacientes, coprocultura. Os achados laboratoriais foram avaliados e ndo foram
relatados, porque ndo contribuiram significativamente para o diagnéstico final,
por serem inespecificos. Estes dados, entretanto, foram uteis, individualmente,

no contexto clinico e no manejo posterior de cada paciente.

O projeto foi aprovado pelo Comité de Etica em Pesquisa da instituicéo e
pela Comissdo Coordenadora do Programa de Pods-graduagdo em
Medicina/Pediatria e Saude da Crianga. O termo de consentimento informado,

para participar do estudo, ndo foi requerido, j& que o Comité de Etica
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considerou desnecessario, por se tratar de um estudo retrospectivo de

prontuarios.

5.2 Estudos Ultra-Sonograficos: em Escala Cinza e com Doppler em Cores

Os exames ultra-sonograficos foram realizados com equipamento XP10
(Acuson, Mountain View, CA), com transdutores linear de 7.5 MHz e curvilineo
de 3.75 MHz, e um equipamento HD 11 (Phillips Medical Systems, Bothell, WA),
com transdutores linear de 12-5 Mhz e curvilineo de 10-5 MHz. Os quatro
quadrantes do abdémen foram avaliados através da US em escala de cinza e

com Doppler em cores. O tempo médio do exame foi de 10 a 15 minutos.

O protocolo dos exames ultra-sonograficos descrito € o utilizado,
rotineiramente, em todos os pacientes com suspeita de processo inflamatério
intestinal. Inicialmente, realiza-se uma avaliacdo de algas intestinais de
delgado, no hipocondrio esquerdo, e apds, no direito, estendendo-se até a
valvula ileocecal. Depois disso, sdo avaliados todos os segmentos do célon: o
ceco, colons ascendente, transverso, descendente e alga sigmoide. As algas
foram estudadas, no plano transversal e longitudinal, numa varredura continua,
iniciando no ceco e estendendo-se até o segmento mais distal da alga

sigmoide. O reto foi examinado com a bexiga urinaria repleta o suficiente para
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permitir sua visualizagao transabdominal, com a utilizagcdo do transdutor

curvilineo.

Todos os exames foram realizados por um radiologista pediatrico, com

longa experiéncia em ultra-sonografia (mais de 20 anos).

A espessura e vascularizacdo da parede intestinal foram avaliadas,
conforme a rotina do servico. A espessura da parede foi medida desde a
serosa até a mucosa. Foi escolhida a alca intestinal considerada mais
espessada, de uma selegdo de, no minimo, cinco medidas em cada segmento
intestinal: jejuno, ileo e todos os segmentos colonicos. No coélon, as
mensuragdes foram feitas em regides onde ndo havia presenga de pregas
semilunares. A espessura parietal intestinal acima de 3 mm era considerada

anormal e, assim, definida como espessada. '234°

O ganho do Doppler em cores foi ajustado para deteccdo de fluxos
sanguineos de baixa velocidade, até o desaparecimento dos pixeis de artefato.
Um pixel foi considerado no vaso, quando se apresentava pulsatil ou

permanente, sempre em uma mesma posi¢ao, na parede intestinal.

A vascularizagéo parietal intestinal € avaliada, rotineiramente, no exame
com Doppler em cores, pelo numero de vasos existentes em uma area de dois
centimetros quadrados. Classificamos a vascularizacdo em quatro diferentes
graus: 0) normal - auséncia de vasos; 1) leve - menos de dois sinais por
centimetro quadrado; 2) moderada - de trés a cinco sinais, por centimetro

quadrado; 3) intensa - mais de cinco sinais, por centimetro quadrado. Esta
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determinacéao, descrita por Patriquim et al,® ¢ utilizada de forma rotineira no

8

Servico de Radiologia. Foi mencionada em outros estudos,”® como sendo

indicada para estimar a vascularizacao intestinal.

As variaveis estudadas foram aplicadas em cinco regides anatémicas:
ileo terminal, célon ascendente, transverso, descendente e reto-sigmdide. Isso
foi feito para possibilitar a correlacdo de cada segmento com os diferentes

métodos, conforme outros estudos similares. '°

5.3 Estudo Colonoscépico

A preparacdo do procedimento colonoscopico, para pacientes
pediatricos, é padronizada no Servico de Endoscopia do hospital. Utiliza-se uma
dieta liquida, sem residuos, de 48 a 72 horas antes; e duas ou trés doses, via
oral, de picosulfato de sbédio, utilizado como laxante, iniciando

aproximadamente 24 horas antes do procedimento.

Os lactentes geralmente nao precisam de preparo do célon, sendo
orientado somente o jejum de seis horas e realizada lavagem intestinal com
solucdo salina, durante o procedimento, se necessario. A colonoscopia é

realizada, em todos os casos, com anestesia geral e intubagao orotraqueal.

Os exames colonoscopicos foram realizados com um equipamento CF

145L (Olympus, Tokyo, Japan). Sistematicamente, em todos os pacientes, é
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realizada a introdugcdo do aparelho até o ileo terminal, passando uns poucos
centimetros da valvula ileocecal. Apds visualizagdo de todos os segmentos
anatdbmicos, também de forma rotineira, é feita a coleta de, aproximadamente,
uma bidpsia a cada 10 cm de intestino examinado. A coleta é realizada na
retirada do aparelho, mesmo que o segmento intestinal tenha sido considerado
normal. Desse modo, sao feitas bidpsias de todos os segmentos avaliados: ileo
terminal, colon direito, transverso, descendente e reto-sigméide. No caso de

alteracdes endoscopicas, mais bidpsias sdo coletadas do local comprometido.

Todos os exames foram realizados pelo mesmo gastrenterologista
pediatrico, com longa experiéncia (mais de 20 anos). O tempo médio do exame
foi de 40 minutos e o paciente ficou em observacdo o tempo necessario para
sua recuperacao anestésica.

A classificagdo utilizada por Gomes et al,"

para pacientes com DI,
descreve os achados macroscopicos nas colonoscopias (quadro 2). Esta
classificagcado € utilizada de forma sistematica, no servico de endoscopia do
HSL, em todos os pacientes pediatricos submetidos a colonoscopia. O laudo
colonoscopico era descritivo das observacdes macroscopicas de cada uma das
regides visualizadas, oferecendo elementos para preencher a classificagdo. Um
segmento era considerado anormal, se continha, como minimo, uma lesao
elementar: lesdo aftdide, hemorragia, erosdo ou ulcera. Para as lesbes de
friabilidade, nodularidade, hiperemia e perda do padrdao vascular, o segmento
era avaliado como afetado, se possuia grande &rea com essas

caracteristicas.'>"?
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Achados colonoscopicos Graus
Normal: padrao vascular normal. 0
Leve eritema, leve nodularidade, diminuicdo do padrao 1

vascular, friabilidade induzida, lesdo aftéide localizada.

Marcada eritema e inflamagao, auséncia de padrao 2
vascular, friabilidade espontanea, lesbGes aftéides
multiplas.

Maior friabilidade, sangramento espontaneo, ulceras.

Quadro 2 — Classificagdo dos achados colonoscépicos."’

5.4 Estudo Anatomopatolégico

Foram coletadas, sistematicamente, varias biopsias de cada segmento
intestinal examinado (pelo menos uma a cada 10 cm), independente de haver

ou nao lesdo macroscopica.

As amostras foram fixadas em formalina e incluidas em parafina. foram
realizados cortes com 3y de espessura, os quais foram corados pelo método
hematoxilina-eosina. Os achados histolégicos foram classificados, conforme

descricdo de Wakefied! et al, apresentada no quadro 3. '#1%1°
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Achados histolégicos Graus
Normal ou apenas edema em lamina propria 0
Neutrdfilos intersticiais em Iamina prépria, leve aumento com 1

perda da estratificagcdo da densidade celular na lamina prépria,
disrupcao da lamina basal

Moderado aumento do processo inflamatério com criptite e/ou 2
deplecao de células caliciformes e/ou abscessos de cripta,
erosoes epiteliais, disrupcao glandular.

Severo processo inflamatério com ulceras, com ou sem 3
abscessos de cripta.

Quadro 3 — Classificagéo dos achados histoldgicos.™

Todos os exames foram realizados por um anatomopatologista pediatrico

com longa experiéncia (mais de 20 anos).

Os graus 2 e 3 refletem, respectivamente, processos inflamatorios
moderados e graves, tanto da classificagdo colonoscopica, ja descrita, quanto

da histologica.

5.5 Analise Estatistica

Os dados coletados foram armazenados em planilha Excel e analisados
através do programa estatistico Statistical Package for the Social Sciences

(SPSS), verséo 12.0.1 (11 Nov 2003; SPSS Inc. Chicago, IL).
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Os achados ultra-sonograficos foram comparados com os achados

colonoscopicos e histologicos.

Os graus de sensibilidade e especificidade foram utilizados como medida
de desempenho diagndstico da espessura intestinal maior que 3mm, avaliada
na US com escala de cinza, na detecgao de inflamacgao intestinal, graus 2-3, da

classificagao colonoscopica e histolégica.

Para verificar a ocorréncia de correlagao entre a variavel vascularizagao,
na US com Doppler em cores, e 0s escores colonoscopicos e histologicos, foi
calculado o coeficiente de correlacdo linear de Spearman. As variaveis
categoricas foram expressas em percentagem e as variaveis continuas foram
expressas através de médias. O valor de P<0,05 foi considerado para indicar

uma diferencga estatisticamente significativa.
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Gray-scale and color Doppler
sonography in the evaluation of
children with suspected bowel
inflammation: correlation with
colonoscopic and histologic findings.

OBJECTIVES: To evaluate the correlation of gray-scale and color Doppler sonog-
raphy with colonoscopy and histology to detect bowel inflammation in children.
MATERIAL AND METHODS: Records of 72 patients with suspected bowel in-
flammation were reviewed retrospectively. Patients were included in the study 1f
sonography had been performed up to 30 days before colonoscopy. Gray-scale and
color Doppler sonography evaluated bowel wall thickness and vascularity for the
detection of bowel inflammation. Findings were correlated with colonoscopic and
histologic findings. The sensitivity and specificity of sonographic wall thickness to
detect bowel inflammation was determined. The Spearman coefficient (r_ywas used
to determine the correlation of Doppler findings with colonoscopy and histology.
Diagnoses were based on clinical findings, colonoscopy and histology.

RESULTS: Sonograms of 370 bowel segments were evaluated and results were
correlated with colonoscopic and histologic findings of 332 segments. Sensitivity
and specificity of sonographic bowel thickness to detect inflammation 1n the termi-
nal ileum and the right colon were high: in the other segments, specificity was high
but sensitivity was low. The correlation of Doppler sonography with colonoscopy
and histology to detect inflammation in the terminal ileum was strong (r,: 0.84 -
p=0.001) and in the other segments. weak to moderate (.- 0.28 to 0.68 - p <0.001):
when the interval between exams was shorter than 10 days, correlation was stron-
ger in all segments (r, :0.31 to 0.85 - p =0.001). Of 9 patients with abnormal small
bowel sonograms but normal colonoscopies, 3 had Crohn's disease
CONCLUSION: Sensitivity and specificity of gray-scale sonography to detect mn-
flammation in the terminal ileum and the right colon were high, and the correlation

of Doppler with colonoscopy and histology was very strong in the same segments.
owel inflammation is a term
that describes a heteroge-

E neous group of diseases. Pa-

tients with bowel inflammation may
present with unspecific symptoms,
such as abdominal pain, diarrhea, intes-
tnal bleeding and weight loss, which
are found in several diseases, such as
inflammatory bowel disease (IBD), al-
lergic reactions, wvascular responses,
infections and polyps. IBD 1s one of
the conditions whose diagnosis may be
delayed or missed because symptoms
are unspecific and may be common to
functional gastrointestinal diseases.
Therefore, invasive procedures, such as
contrast radiology or endoscopy, should
be used to rule out other diagnoses.
Gray-scale sonography can evalu-

ate the severity of wall thickening_ the
extent and distribution of colitis and
transmural colitis, and the involvement
of small bowel [1.2,3.4]

Color Doppler sonography can de-
tect increases in bowel wall perfusion
and show changes in disease activity in
pediatric patients with bowel inflam-
mation [5]. Therefore, the abnormal
segments can be identfied. and clini-
cal progression can be monitored [6.7].
The use of color Doppler sonography as
the first imaging method to investigate
bowel inflammation has been described
in studies with adults and children [8.9].

To our knowledge, this 1s the first
study to correlate gray-scale and color
Doppler sonography with colonoscopy
and histology in a large number of chul-

1
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dren with suspected bowel mflammation.

The purpose of this study was to
evaluate the correlation of gray-scale
and color Doppler sonographic findings
of wall thickness and vascularity with
colonoscopic and histologic findings in
children with suspected bowel inflam-
mation seen in our institution.

MATERIAL AND METHODS

Patients

This retrospective study evaluated
clinical data, gray-scale and color
Doppler sonographic, colonoscopic
and histologic findings of children
with suspected bowel inflammation
consecutively seen in our institution
from January 2000 to December 2006.
Clinical and laboratory data were re-
trieved from patients’ records in the
hospatal files; sonography, colonosco-
py and pathology data were retrieved
from the files of the Radiology, Endos-
copy and Pathology Departments of
our institution.

Patients were initially seen by pediatri-
cians in oufpatient services of munici-
pal health stations. and later referred to
the Pediatric Gastroenterology Service
of our institution, a university hospital
that i1s a reference center for pediatric
gastroenterology in our region. Parients
were assisted by pediatric gastroenter-
ologists, who requested laboratory. ul-
trasound and colonoscopy studies, ac-
cording to medical criteria and routine
in order to evaluate intestinal inflam-
matory processes.

R RN

Fig. T — A 11-year-old boy presented as an out-patient with a four-week history of right-side abdominal pain, bloody stool and

weight loss.

Epifanio et al.

Sonography. colonoscopy and histol-
ogy studies were performed in the Ra-
diology, Endoscopy and Pathology Ser-
vices of our mstitution.

Patients were included in the study
only if they had undergone gray-scale
and color Doppler sonography before
colonoscopy. at an interval of up to
30 days between studies. During the
interval between sonography and
colonoscopy. patients were followed-
up 1n the outpatient service, did not re-
cetve any treatment, and did not show
any symptom remission. Because of
that, colonoscopy was requested.

All patients underwent the following
laboratory studies: full blood count,
erythrocyte sedimentation rate, serum
levels of urea and creatinine, serum al-
bumin, liver function tests and in some
of them, stool culture. The serologic
markers anti-Saccharomyces cerevisae
antibodies (ASCA) and perinuclear
anti-neutrophil cytoplasmic antibody
(pPANCA) are not routinely available in
our service. Laboratory findings were
evaluated. but were not reported be-
cause they were unspecific and did not
add any important statistical informa-
tion to final diagnoses. However, labo-
ratory findings were useful in clinical
evaluations and the later treatment of
each patient.

Approval was obtained from the Ethics
m Research Committee of our institu-
t1on, and informed consent was warved
as the study consisted of a retrospective
review of medical charts.

Longitudinal (a) and transverse (b) colour Doppler sonograms show athickenad terminal ileum and increased vascularity (armows).

¢, Colonicimaging shows deep fissuring ulcers and friability.

d, Histological features of a well formed granuloma inthe mucosa, confirmed the diagnasis of Crohn disease.

2

JLLILS I Colonescopic Score

Score Colonoscopic appearances

0 | Normal: Normal vascular pattern

1 | Mild erythema and nodularity; decrease
in vascular pattern; induced friability;
isolated aphthoid lesion

2 | Marked erythema and inflammation;
loss of vascular pattern; spontaneous
friability; multiple aphtoid lesions

3 | Friability or spontaneous bleeding;
ulcers

L.LiLy 3 Histological score

Score Histological finding

0 | No interstitial neutrophils in lamina
propria (LP), No increase in LP mononu-
clear cells

1 | Interstitial neutrophils in LP. Mild
increase with loss of stratification of
cell density within LP. Disruption of
epithelial basal lamina

2 | Moderate increase of cell density in
LP. Cryptitis. Glandular disruption and
erosion of epithelial basal lamina

3 | Severe increase in LP mononudear cells.
Crypt abscesses. Ulceration
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Total segments evaluated with gray-scale US (N=370-Thickness) and with :::::;a lzand tloe Dnnplermnne:
Color Doppler (N=365-Vascular score) s " - ——
- - onography was performed with an
Thickness rej:”””“’ ot Temnorersy foft et XP10 (Acuson, Mountain View, CA)
leum Colon Colon Colon Sigmoid . . )

P 53 5 6 6 68 scanner with 7.3 MHZ. lmear tra:ns—
: ducer, or an HD 11 (Phillips Medical
Tcknenc 2 L L B d Systems, Bothell WA) scanner with
Tkt sgment 2-3 MHz linear transducer. Each ex-
evaluated L L L i L amination consisted of gray-scale and
Vascular score color Doppler sonographic scanning
g 48 56 62 65 66 of all four quadrants of the abdomen.
1 " 6 4 2 2 Study times ranged from 10 to 15 min.
2 12 7 7 6 5 The sonography protocol was the one
3 2 4 - # # routinely used for all our patients with

Total segments suspected bowel inflammation.
evaluated 73 73 73 73 73 Gray-scale sonography was used to

evaluate the thickness of bowel loops.
Small bowel loops were first scanned
on the left and right hypochondrial re-
gions, and then scanning was extended
to the ileocecal valve. After that, all
colon segments were examuned in the
transverse and longitudinal view n
continuous scanning from the cecum
to the most distal segment of the sig-
moid flexure. Finally, the rectum was
examined with the urinary bladder full
enough to allow visualization.

Bowel thickness was measured from
the serosa to the intestinal mucosa at
the thickest bowel loop of each bowel
segment: jejunum, ileum, and all colon-
ic segments. A wall thickness 3.0 mm
or greater was classified as pathologic
provided that it could be measured in
both longitudinal and transverse sec-
tions. [10,11,12]. The thickest bowel
loop was chosen of at least 5 measure-
ments of each bowel segment. In the
colon. measurements were made in
regions where there were no haustral
folds.

Color Doppler sonography was used
to evaluate bowel wall vascularity ac-
cording to the number of vessels in a
2-square-centimeter area. Vascularity
was classified as: (0) normal — no ves-
sels; (1) mild — fewer than two signals
per square centimeter; (2) moderate — 3
to 3 signals per square centimeter; (3)
intense —more than 3 signals per square
centimeter. This procedure, described
by Patnigquim et al. [13], 15 routinely
used in our Radiology Service. was

Fig. 2 — Five-year-old girl was admitted with diarthea, abdominal pain, and fever. Animmunoassay for €. difficile toxin was positive, used in other studies and has been rec-
Longitudinal (a) and transverse (b) sonograms show marked wall thickening and increased color Doppler signal in the caecum and right colon cinminded to mciems bowel sascilar
(arrws. 5

¢, Clearly visible color Doppler flow associated with inflammatory wall thickening (armows) of the sigmoid abserved through the bladder (B). iy [3:5] -

d, Color Doppler sonagrams demostrate multiple, enlarged, mesenteric lymph nodes with hyperparfusion (arrows) ofthe same patient. For color Doppler studies, param-
e, Typical colonoscopic findings of pseudomembranes, the classic appearance of 2- to 10-mm raised yellow nodulesis pathognomanic. eters were adjusted to detect low ve-

T, High power view of the colonic mucosa showing pseudomambrane.
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TABLE4

bowel segments. N=74

Sensitivity and specificity (%) of gray-scale ultrasonography compared with colonoscopy/ histology findings in different

US thickness >3 mm
vs Colonoscopy (scores 2-3)

US thickness > 3 mm
vs Histology (scores 2 -3)

< 10 days overall =10 days overall
Segment Se Sp Se sp Se sp Se Sp
Terminal lleum 100 85 100 84 100 74 100 81
Right Colon 80 87 n 87 86 92 69 93
Transverse Colon 33 90 38 92 37 92 36 95
Left Colon 33 93 29 94 20 92 20 95
Rectum Sigmoid 25 94 20 95 27 95 23 9%

Overall - combined data for all study period; < 10 days — number of days between studies. Se — sensitivity; Sp — specificity.

TABLES

bowel segments. N=74

Spearman correlation coefficient between vascularization (color Doppler US) and colonoscopy/histology findings in different

US vascularization vs.

US vascularization vs.

Segment < 10 days
Terminal lleumn 0.79%
Right Colon 0.71¢
Transverse Colon 0.47**
Left Colon 0.58*
Rectum Sigmoid 0.38%*

Colonoscopy Histology
overall =10 days overall
0.77* 0.85* 0.84*
0.64* 0.80* 0.68*
0.29¢ 0.52¢ 0.41*
0.46* 0.41* 0.36*
0.28** 031 0.29%

Overall - combined data for all study period; = 10 days — number of days between studies. * - p<0.001; ** - p< 0.05.

locity flows. and the criterion for gain
adjustment was the appearance of the
first color artifacts. Pixels were classi-
fied as vessels when they were pulsatile
or always in the same position on the
bowel wall.

Sonography studies were performed
by the same pediatnic radiologist. who
has extensive experience in the area.

Colonoscopy

Colonoscopy was performed with
a CF 145L (Olympus, Tokyo, Japan)
colonoscope. The preparation of pedi-
atric patients before colonoscopy fol-
lowed the routine standard procedures
in our Endoscopy Service. A clear lig-
uid diet was started 72 hours before the
exam. and continuous doses of sodium
picosulfate, used as a laxative, were
admimistered orally for 24 hours before
the procedure. Colonoscopy was per-
formed under general anesthesia and
orotracheal intubation in all cases.

The procedure was the same for
all patients; the colonoscope was in-

4

troduced up to the terminal ileum and
a few centimeters bevond the ileoce-
cal wvalve. After the wvisualization of
all anatomic segments and regardless
of whether macroscopic lesions were
identified, 3 to 4 biopsy samples were
collected from each of the segments:
terminal ileum: nght, transverse and
descending colon; and rectosigmoid
segment. All colonoscopies were con-
ducted by a pediatric gastroenterologist
with extensive (=20 years) experience
in the area. Mean examination time was
40 minutes. and the patient remained
under observation for 3 hours.
Colonoscopic results were reported
according to macroscopic examination
of each of the wvisvalized regions. A
segment was classified as abnormal if
1t contained at least one primary lesion:
aphthoid lesion, hemorrhage or ulcer.
When hyperemia. friability, nodularity
or loss of vascular pattern was observed.
the segment was classified as abnormal
only if these abnormalities were found
1n most of the segment [14.15,16.17].

The
Gomes

classification described by
[18] was used to describe
colonoscopic findings for all patients.
The lesions were described for each
bowel segment. and the scores were re-
corded as shown i Table 1.
Colonoscopies were performed by the
same pediatric gastroenterologist, who
has extensive experience in the area.

Histology

Samples were fixed in formalin and
embedded in paraffin; 3-p-thick sec-
tions were cut and stamned with hema-
toxylin and eosin. Histologic findings
were classified according to the system
described by Wakefield et al [19.20.21]
(Table 2). The 2 and 3 degrees corre-
spond to moderate to severe inflam-
matory processes, either in the already
described colonoscopic range or in the
histologic one.

All histologic examinations were
conducted by a pediatric pathologist
with extensive (=20 years) experience
in the area.
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Final diagnosis of

LLLINI T patients with suspected

bowel inflammation

Diagnosis No. of patients
(n=72)

Inflammatory bowel disease 21 (29.1%)

4] n

uc 9

Ic 1
Cow's milk colitis 6 (8.3%)
Polyps 6 (8.3%)
Vascular disease 4 (5.5%)

Idiopat hic vasculitis 1

Schonlein-Henoch purpura 1

Vascular malformation 1
Functional abdominal pain 3 (4.1%)
Pseudomembranaus colitis 3 (4.19%)
Intestinal parasitoses 2 (2.7%)
Portal hypertension 2 (27%)
Eosinophilic colitis 2 (27%)
Intestinal pseudo-obstruction 1 (1.3%)
Intermittent intussusception 1 (1.3%)
Lactose intolerance 1 (1.3%)
Short bowel syndrome 1 (1.3%)
Irritable bowel syndrome 1 (1.3%)
Neutropenic typhlitis 1 (1.3%)
Peptic ulcer disease 1 (1.3%)
Nonspecific colitis 1 (1.3%)
Intraabdominal abscess 1 (1.3%)
Undetermined diagnosis 14 (19.4%)
72 (100%)

CD: Crohn's disease; UC: ulcerative colitis;
IC: indeterminate colitis.

Statistical analysis

Measures of diagnostic performance
were reported as sensitivity and speci-
ficity according to a segment-by-seg-
ment analysis of gray-scale sonograph-
ic findings to detect moderate/severe
inflammation (score 2-3) on colonos-
copv and histological examination.
Color Doppler sonographic findings
were correlated with colonoscopy and
histology in the detection of bowel in-
flammation. The Spearman correlation
test (r,) was used to identify significant

associations. Statistical significance
was set at p=0.03. Continnous variables
were expressed as medians and ranges.
Statistical analyses were performed us-
g the SPSS 12.0.1 for Windows (11
Nov 2003; SPSS Inc.. Chicago, IL).

RESULTS

A total of 72 children and ado-
lescents underwent gray-scale and
color Doppler sonography examina-
tions followed by colonoscopy and
histology studies. Ages ranged from
2 months to 16 years, and mean age
was 7.6 vears; 41 8% of the patients
were girls. Mean number of davs be-
tween sonography and colonoscopy
was 9.6 days (range: 1 to 30 days).
but 64.9 % of the studies were per-
formed at an interval of = 10 days.

Clinical findings that led to
consultation were: enterorrhagia
(36.3%). abdominal pain (32 .4%),
chronic diarrhea (18.9%), symptoms
of known IBD (8.1%). refractory
anemia (1.3%). poor weight gain
(1.3%). and tenesmus (1.3%)

Seventy-four gray-scale and color
Doppler sonography studies  and
colonoscopies were performed. Two
patients, who had Crohn’s disease
(CD). had to undergo a second eval-
vation between 2000 and 2006 be-
cause of disease exacerbation

Thickness was evaluated at 3 seg-
ments: the terminal 1leum and the as-
cending. transverse, descending and
rectosigmoid colon. A total of 370
segments were evaluated. Vascular-
ity was evaluated in 365 segments:
5 segments (1 patient). were not ex-
amined because of patient’s extreme
agitation during sonography. The
different degrees of vascularity and
thickness of each bowel segment are
shown in Table 3. In both cases, the
most frequent abnormal segment was
the terminal 1leum.

Colonoscopy was used to exam-
e 352 segments: 287 colonic seg-
ments (right, transverse, left and
rectosigmoid) and 63 terminal 1leum
segments. Of the 287 colonic seg-
ments, 63 had abnormal findings,
and 224 (78.0%) were classified as
normal (score = 0). Other 9 segments
(6 right colon and 3 transverse co-
lon segments) were not evaluated
because of difficulties to insert the

colonoscope due to the risk of per-
foration or hemorrhage (4 patients)
and due to insufficient preparation
before the procedure (2 patients). Il-
eal intubation with colonoscopy was
achieved 1n 65 of 74 cases (87.8%).
Colonoscopic findings of 1leal muco-
sa were normal 1 49 of the 65 cases
(75.3%).

Thickness was evaluated wusing
gray-scale sonography in a total of
370 segments. and bowel wall vas-
cularity was evaluated using color
Doppler sonography in 363
ments. The comparison of findings
with colonoscopy and histology
findings was possible in 352 bowel
segments.

The diagnostic performance of
gray-scale sonography used to mea-
sure bowel thickness (=3 mm) in
the terminal ileum was calculated
by comparison with the most severe
colonoscopic findings (score = 2 to
3), and results showed that sensitiv-

seg-

ity was 100% and specificity, 84%.
When bowel thickness (>3 mm) was
evaluated in the segments of the right
colon that had colonoscopic scores
of 2 or 3, the diagnostic performance
was excellent, with sensitivity of
71% and specificity of §7%. How-
ever, sensitivity was low but speci-
ficity was good when sonographic
bowel thickness (=3 mm) in the
other segments was compared with
colonoscopic scores of 2 or 3. Re-
sults for the other colonic segments
are shown in Table 4.This table also
shows sensibility and specificity val-
ues of gray-scale sonography per-
formed at an interval of < 10 days
from colonoscopy and histology.

The analysis of color Doppler
findings for different segments re-
vealed that the strongest correlations
were found for the examinations
of the terminal ileum, in which the
comparison of
larity score with colonoscopic find-
ings yielded a Spearman coefficient
(r,) of 0.77 (p = 0.001) (Table 5).

When sonographic vasculanty and
histologic scores of the terminal ileum

sonographic vascu-

were compared, a strong significant cor-
relation was found (r, = 0.84. p < 0.001);
when only exams performed less than 10
days apart were compared, 1, was 0.83

(p = 0.001).
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In the right colon. the analysis
of sonographic vascularity in com-
parison with colonoscopic findings
yielded an r. of 0.64 (p = 0.001);
however, when only per-
formed less than 10 days apart were
compared, r. was 0.71 (p = 0.001).
When the Spearman coefficient was
used to 1dentify correlations between
sonographic vascularity and histol-
ogy, 1, was 0.68; when the studies
were performed less that 10 days
apart, the same coefficient increased
to 0.80.

The correlations of findings of the
other bowel segments (transverse,
left and rectosigmoid colon) are
shown in Table 5. Correlations were
weak to moderate (r.: 0.28 to 0.68 -
p <0.03) when findings obtained for
these segments were analyzed. When
the interval between studies was
shorter than 10 days. a stronger cor-
relation was found (r.: 0.38 to 0.79,
p= 0.001).

Abnormal jejunoileal bowel seg-
ments were found in 12 of the 74
sonographic studies (16%) of seg-

exams

Epifanio et al.

ments with increased vascularity and
wall thickening. Of these 12 color
Doppler sonographic studies, 9 had
abnormal findings only in the je-
junoileal segment. and colonoscopy
and histology The
other 3 patients had abnormal sono-
graphic, colonoscopic and histologic
findings.

The final diagnoses of the 9 pa-

were normal.

tients with abnormal color Doppler
sonographic findings only in the
small bowel were based on different
studies. In 3 patients with CD, the
diagnosis was based on a combina-
tion of clinical and laboratory data,
contrast radiology and response to
treatment. In 2 patients, vascular dis-
ease was due to Henoch-Schonlein
purpura and idiopathic intestinal
vasculitis. One patient had chronic
intestinal pseudo-obstruction., and
the diagnosis was based on contrast
radiology and clinical progression.
The final diagnosis for one patient
with portal hypertension secondary
to congenital hepatic fibrosis was
based on colonoscopy, liver biopsy

Fig. 3 — An 11-week-old male infant presented with irritabil-
ity and non-bilious projectile vomiting. An infectious colitis was
subsequently excluded. The diagnosis of cow's milk allergy was
established.

a, Transverse view and (b) longitudinal view of the left colon
showing wall thickening (amows).

¢, Colour doppler imaging shows increased vascularityin a
longitudinal view (armows).

d, Colonicimaging showing vascular pattern decreased, hemar-
ragic erosions and friability.

e, Histological features of the left colon showing cript abcess in
the same patient.

and clinical progression. The diag-
noses of the other 2 patients were
unclear. and resolution was achieved
without any intervention.

The diagnoses of the other 3 pa-
tients with abnormal ileojejunal and
colonic sonography findings were:
one patient had food allergy, and the
diagnosis was based on colonoscopy,
biopsy and clinical progression; one
patient had CD, and the diagnosis
was based on colonoscopy and his-
tology findings: and the third patient
had intestinal parasitosis.

The final diagnoses
colonoscopy, histology and clinical
history of 72 patients are shown in
Table 6.

based on

DISCUSSION

In our hospital, the management of
children and adolescents with suspect-
ed bowel inflammation was standard-

1zed about 15 years ago, and sonogra-
phy 1s used before mvasive procedures,
such as colonoscopy. This standard
procedure provides information about
the abnormal segments and the severity
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of the condition before colonoscopy 1s
performed. Gray-scale and color Dop-
pler sonography 1s also indicated for
the follow-up of patients with IBD. Our
expernience indicates that color Doppler
sonography 1s useful in the investiga-
tion of IBD. but no studies have been
carried out to evaluate its value so far.

The value of grav-scale and color
Doppler sonography in the evaluation
of children and adults with bowel in-
flammation was established some vears
ago [22]. The first studies with children
were conducted by Quillin and Siegel
[22,23,24]. Several authors suggest that
sonography should be the first imaging
study to investigate suspected bowel
inflammation because 1t provides infor-
mation about the most seniously affect-
ed segments and may be used to moni-
tor response to treatment [1,12].

Bowel wall thickness in mullime-
ters and blood flow in pixels per square
centimeter are routiely assessed in our
service. These sonographic wvariables
are the same used in previous studies
of the value of sonography in the in-
vestigation of IBD in children [1.5]. In
agreement with Spallinger et al. [6]. our
expenience has demonstrated that the
value of sonography to identify inflam-
mation substantially increases when
bowel thickness and vascularity are
also assessed [23]. The diagnostic per-
formance of sonographic measurement
of bowel thickness in the evaluation of
severe mflammation has already been
determined by Seigel et al. [10], Miller
[26]. and other authors [4,23].

Three other studies correlated sono-
graphic findings and colonoscopy in
children. The first was conducted by
Faure et al. [3] and correlated sono-
graphic bowel wall thickness with
colonoscopy performed one day after
sonography. They prospectively studied
38 children, 30 with IBD and 8 controls.
Sonographic findings of each colon seg-
ment were correlated with colonoscopy.
which was used as the standard crite-
rion. They found that sonography had
a sensitivity of 88% and a specificity of
93% for the diagnosis of IBD. Haber et
al. [27] correlated 92 sonographic stud-
ies with 41 colonoscopies i 49 patients
with IBD and in 29 patients with other
bowel inflammation conditions. They
used sonographic bowel wall thick-
ness as a marker of inflammatory dis-

ease, and found a sensitivity of 77%
and specificity of 83%. The third study,
published by Bremer et al. [1]. pro-
spectively examined 44 children with
IBD. They evaluated sonographic wall
thickening of 156 bowel segments and
correlated findings with colonoscopy.
Their results showed that, similarly to
our findings, when wall thickness 1s
greater than 3 mm, sonography had a
good especificity value for moderate to
severe colonic changes.

Another prospective study evalu-
ated 100 clildren with a wide variety
of bowel mfAammatory conditions, and
color Doppler sonography detected in-
creases of blood flow in bowel or trans-
mural mucosa [22]. The authors also
found that sonographic findings were
not specific to any type of disease, and
that color Doppler sonography provid-
ed information to differentiate extrinsic
causes of bowel disease, such as perni-
tonitis, from primary intestinal condi-
tions. However, their study did not cor-
relate findings with colonoscopy, and
their diagnoses were based on clinical,
laboratory and surgical findings. as well
as on other imaging methods.

The correlation of gray-scale sonog-
raphy and colonoscopic findings of the
terminal ileum showed that when ter-
minal ileum thickness was = 3 mm and
colonoscopy scores were 2-3, sensitiv-
ity and specificity were 100% and 84%.
Sensitivity and specificity of sono-
graphic wall thickness for the detection
of severe disease in the right colon was
71% and 87% i our study. These results
are almost fully m agreement with those
reported by Faure et al.. who found a sen-
sitivity of 77% and specificity of 91%
when the same segment was examined.

Sensitivity varied according to which
segment was examined m our smudy,
and was best in the terminal ileum.
As previously reported mn studies with
adults, very small superficial lesions,
such as aphthoid ulcers. and ervthema
and a fragile, easily bleeding mucosa
can be missed in children examined us-
g sonography. Other lesions. such as
clear-cut hemorrhagic ulceration and
nodularity, have always been detected
based on wall thickening [3.28].

Thickening of the bowel wall indi-
cates a uniform inflammatory response.
Our data for children confirm and extend
previous studies, and show that bowel

wall thickness values are overlapping
between different tvpes of gastrointes-
tial diseases. Moreover. we found that
bowel wall thickening was associated
with the severity of inflammation as
assessed by endoscopic examination,
which also confirms previous extensive
follow-up studies [27,10].

A strong correlation between color
Doppler sonographic vascularity and
colonoscopy (r, = 0.77. p =<0.001) and
histology (r, = 0.84, p <0.001) of the
terminal ileum was also found i our
study. These data are relevant because
sometimes 1t is difficult to reach the
terminal 1levwm with the colonoscope 1
children.

In the correlation of color Doppler
sonography and colonoscopy of the
right colon, results were significant
particularly when color Doppler vascu-
larity was evaluated in comparison with
colonoscopy performed at an interval
shorter than 10 days (r, =0.71).

The correlation of sonographic
findings of the other bowel segments
(transverse, left and rectosigmoid co-
lon) had low sensitivity but good speci-
ficity. These results differ from findings
by Faure et al, who reported greater
sensitivity values. In their study, how-
ever, colonoscopy was performed only
one day after sonography. and this may
partly explain the differences in results.
Previous studies with both children and
adults indicate that sonographic sensitivity
and spectficity vary according to the dif-
ferent colon segments evaluated [1,28].

An important finding of our study
was that a group of patients with
changes only in the small bowel had
a normal colonoscopy. In the patients
that had CD, color Doppler sonography
was useful to establish a final diagnosis
in all of the cases. In these cases. our
criteria to establish the final diagnosis
were clinical, laboratory and radiologic
data and clinical progression. Our re-
sults demonstrated the value of color
Doppler sonography in the detection of
jejunoileal changes. Sonographic detec-
tion of inflamed small bowel segments,
as demonstrated by wall thickening and
increased vascularity, when colonos-
copy 1s normal provides objective data
for the pediatric gastroenterologist to
continue laboratory and imaging in-
vestigations and, in some cases, to try a
therapeutic test.
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Final diagnoses showed a large num-
ber of different diseases. However. a fi-
nal diagnosis was not made for 19.4%
of the patients. These patients had good
progression, no comorbidities, full
resolution of complamts, and normal
colonoscopic findings. Abdominal pain
of 3 patients was classified as functional
abdominal pain, which 1s pain that occurs
m the absence of anatomic abnormality,
mflammation, or tissue damage [29].

One of the limitations of this ret-
rospective study was the long interval
between sonography and colonoscopy.
Two reasons led to greater intervals be-
tween examinations: sonographic find-
ings were not particularly remarkable in
some cases; and in other cases. a choice
was made to monitor the progression of
symptoms clinically. Moreover, inter-
observer variation was not evaluated,
and, therefore, better data reproducibil-
ity could not be obtained. Because the
interpretation of sonographic 1mages 1s
operator-dependent and may be subjec-
tive, we chose to use guantitative mea-
surements of bowel wall thickness as
study parameters. Despite these limita-
trons, our findings were significant, and
we believe that if the number of days
between exams i1s reduced. better re-
sults and a stronger clinical correlation
may be achieved, taking in consider-
ation the significant findings when only
cases with a smaller than ten days be-
tween exams were evaluated. Another
possible limitation of this study is that
it compared very different patients, and
studies with more homogeneous popula-
tions should be conducted i the future.

Although colonoscopy remains the
diagnostic method of reference, our re-
sults suggest that gray-scale and color
Doppler sonography may be useful
tools to mvestigate several inflamma-
tory bowel conditions. According to
our experience, small bowel segments
that are difficult to reach using other
methods can be evaluated using sonog-
raphy. Consequently, earlier and more
frequent diagnosis, particularly of IBD,
may be made. Many patients that had a
final diagnosis of CD in our study did
not present with clinical signs highly
suggestive of IBD. For example, some
patients had chronic abdominal pain
but no other symptoms. In these cases,
the detection of bowel inflammation
using color Doppler sonography was

Epifanio et al.

fundamental for the decision to perform
colonoscopy, which led to an earlier diag-
nosis and treatment definition. However.
the identification of this group of patients
was not one of the purposes of this study.

The finding of an mflamed bowel
segment using sonography by means of
detecting increased vascularity and wall
thickening calls the physician’s attention
to changes in the bowel and, therefore,
facilitates parents’ acceptance of a more
invasive examination, such as colonos-
copy. When sonographic findings are
normal, clinical progression may be
monitored, and the use of invasive diag-
nostic methods may be delayed.

In conclusion, this retrospective
study showed that there 1s a strong cor-
relation of sonographic findings with
colonoscopy and histology of terminal
ileum and right colon in the mvestiga-
tion of bowel inflammation in children.
Color Doppler sonography is also use-
ful in the diagnosis of inflammatory
diseases that affect only the small bow-
el and when colonoscopic findings are
normal. Therefore. we recommend that
color Doppler, in addition to gray-scale
sonography, be routinely used to inves-
tigate mmflammatory diseases, particu-
larly IBD in children.
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7 CONCLUSOES

Observamos, neste estudo retrospectivo, que a espessura intestinal
avaliada através da ultra-sonografia em escala de cinza, na detec¢ao de
inflamacé&o intestinal moderada/grave, teve alta sensibilidade e especificidade,
no ileo terminal e colon direito, e alta especificidade e baixa sensibilidade, nos

demais segmentos.

Neste estudo, existiu uma boa correlagdo na determinacéo de processos
inflamatorios intestinais no ileo terminal e colon direito, entre a ultra-sonografia
com Doppler em cores, a colonoscopia e a histologia. A ultra-sonografia com
Doppler em cores é especialmente importante para ajudar no diagnostico da
doenca inflamatdria intestinal, que compromete somente o intestino delgado,
pelas limitagbes da colonoscopia e de outros meétodos, utilizados para

diagnosticar o acometimento dessa regigo.

Os dados clinicos que motivaram a consulta em pacientes com suspeita

de processos inflamatdrios intestinais foram majoritariamente: enterorragia, dor
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abdominal e diarréia cronica. Os principais diagndsticos finais foram: doenca

inflamatadria intestinal, poliposes e colite alérgica.

Sugerimos que a ultra-sonografia em escala de cinza e com Doppler em
cores, deva ser realizada rotineiramente na investigagdo de processos
inflamatadrios intestinais e, em particular, na investigacdo de doenca inflamatéria

intestinal na crianca.

Sugerimos novos estudos prospectivos que possibilitem ampliar o
conhecimento sobre a utilidade dos estudos ultra-sonograficos, na abordagem

dos diversos tipos de processos inflamatérios intestinais em criancas.
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Anexo - Valores de Significancia do Coeficiente de Spearman

Intensidade da correlacao

I's

A correlacio é dita

0-0,19

Muito fraca

0,2-0,39

Fraca

0,40 - 0,59

Moderada

0,6 —0,79

Forte

0,8-1

Muito forte

Fonte: BMJ, 1997
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