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RESUMO

Apesar do grande avango nos meios diagnodsticos, a incidéncia de apéndices
morfologicamente normais retirados de pacientes com manifestagcdes clinicas e
complementares de apendicite aguda continua superando os 20%. O objetivo deste
trabalho € comparar as manifestagdes clinicas, laboratoriais e ultrassonograficas de
apendicopatias inflamatdrias e nao inflamatérias com diagndstico de apendicite
aguda. Para isso, foram estudados 208 prontuarios de pacientes com quadro clinico
laboratorial e ultrassonografico indicativo de apendicite agudo, distribuindo-os em
dois grupos: 1) com 94 pacientes, cujo resultado anatomopatoldgico foi de apéndice
normal e; 2) com 114 pacientes, cujos exames histopatolégicos confirmaram a
apendicite aguda. As variaveis estudadas foram: idade do paciente a época da
operagao, sexo,nauseas e vomitos, hiporexia, febre, dor que migratéria a fossa iliaca
direita, dor a palpagdo em fossa iliaca direita, sinal de Blumberg, hemograma,
ultrassonografia e escore de Alvarado. Os apéndices inflamados associaram-se a
hiporexia, dor a palpagdo em fossa iliaca direita, diametro superior a 6 mm e escore
de Alvarado superiora 6 (p < 0,001). Por outro lado, febre foi mais encontrada
em apendicopatias naoinflamatérias (p < 0,001). Hiporexia, dor a palpacao na fossa
iliaca direita, diametro apendicular superior a 6 mm e escore de Alvarado maior do
que 6 indicam apendicopatia inflamatoria, ja a febre €& mais presente nas

apendicopatia ndo inflamatadrias.

Palavras-chave: Apendicite aguda, Apendicite ndo inflamatéria, Apendicectomia,

Apéndice cecal, Diagnostico, Tratamento.



ABSTRACT

Despite the great advances in diagnostic methods, the incidence of removal of a
morphologically normal appendix in patients with clinical and complementary signs of
acute appendicitis continues to exceed 20%. The objective of this work is to compare
clinical, laboratory, ultrasound findings of inflammatory and noninflammatory
appendiceal conditions diagnosed as acute appendicitis. The medical records of a
total of 208 patients with clinical, laboratory andultrasound findings indicative of acute
appendicitis were studied. The patients weredivided into two groups: 1) comprising
94 patients whose anatomopathological results suggest a normal appendix and; 2)
comprising 114 patients with histopathological tests confirming acute appendicitis.
The analyzed variables were age at the time of surgery, sex, nausea and vomiting,
inappetence, fever pain migrating to the right iliac fossa, pain on palpation of the right
iliacfossa, Blumberg’s sign, blood counts, ultrasound findings and Alvarado score. An
inflamed appendix was associated with inappetence, pain on palpation of the right
iliac fossa, appendiceal diameter > 6 mm (p < 0.001). In contrast, fever was more
frequently found in noninflammatory appendiceal conditions (p < 0.001).
Inappetence, pain on palpation of the right iliac fossa, appendiceal diameter> 6 mm
and Alvarado score > 6 indicate an inflammatory appendiceal disease, whereas fever

is more often present in noninflammatory appendiceal diseases.

Key-words:  Acute  appendicitis, Noninflammatory  appendiceal disease,

Appendectomy, Cecalappendix, Diagnosis, Treatment.
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10
INTRODUGAO

Apendicite aguda é uma das causas mais frequentes de abdome agudo
cirargico, com incidéncia média global de aproximadamente 233/100.000 habitantes,
maior entre homens (1,4: 1), sendo que, ao longo da vida ocorre em 8,6% dos
homens e em 6,7% das mulheres [1-3]. A maior parte dos pacientes é de cor branca
(74%), com pequena incidéncia em negros (< 5%) [3,5]. Aproximadamente 310.000
apendicectomias sao realizadas a cada ano nos Estados Unidos e 47.000 no Reino
Unido, a um custo médio, nos Estados Unidos, de 33.000 ddlares por paciente [6-8].

Estudos no Reino Unido indicaram que mais de um quinto das
apendicectomias tiveram exame histopatolégico normal [9]. Casuisticas de outros
paises também apresentam exames anatomopatolégicos normais em mais de 20%
dos casos com manifestagbes clinicas e complementares tipicas de apendicite
aguda e também indicagdes cirurgicas por incerteza diagnostica [10].

Embora o diagnéstico de apendicite ndo seja aparentemente dificil,
apresentacdes atipicas podem resultar em condutas inadequadas [11,12]. Lu et al
(2016) verificaram que apendicectomias indicadas mesmo em casos incertos se
acompanham de complicacdes pds-operatorias, principalmente abscesso local e dor
cronica decorrente de aderéncias [13].

A teoria fisiopatolégica mais aceita para apendicite aguda é a obstrugéo
apendicular por fecalitos, corpos estranhos, sementes, parasitas, hiperplasia linfoide,
processos infecciosos, tumores benignos ou malignos, que aumentam a pressao
intraluminar e intramural, resultando em trombose, além de oclusdo vascular
sanguineae linfatica [1,11]. A medida que o comprometimento vascular sanguineo e
linfatico progride, ocorre estase e a parede do apéndice torna-se isquémica e
necrosa [11].

No entanto, conteudo intraluminar do apéndice é encontrado frequentemente
em apéndices normais, sem provocar inflamagao, hipertensdo apendicular nem
manifestacdo alguma [1,11]. Portanto, a etiopatogenia da apendicite aguda continua
desconhecida e muitas das teorias ndo sao subsidiadas por exames clinicos,
complementares e histolégicos além de ndo explicarem a evolugao pos-operatéria
de muitos pacientes [14,15]. Experimentalmente, ndo se conseguiu ainda provocar

apendicite aguda morfologicamente similar a humana para comprovar as teorias
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fisiopatoldgicas existentes. Ha a possibilidade de a doenga apendicular ser
multiplacom quadros clinicos e complementares similares ao da apendicite aguda,
porém sem inflamacédo do apéndice e cuja causa pode ser neurogénica, endocrina
ou imunitaria [16,17].

Apesar de o apéndice ser aparentemente uma projecdo da parede do ceco,
suas caracteristicas morfolégicas sdo diferentes das encontradas no restante do
tubo digestério, com muito maior numero de foliculos linfaticos e células do sistema
neuroenddcrino nas criptas de Lieberkuhn, indicando relagdo desse 6rgdo com os
sistemas imunitario e neuroendocrino [18, 19, 20-24]. Enquanto o cancer mais
comum em todo sistema digestério € o adenocarcinoma, a neoplasia prevalente do
apéndice cecal é o tumor carcinoide, pertencente ao sistema neuroendocrino e que é
encontradoem até 0,7% das apendicectomias [19].

Em apéndices aparentemente normais, retirados de pacientes com quadro
clinico de apendicite aguda foram encontradas alteragbes nos marcadores
neuroendocrinos substancia P, polipeptidio vaso ativo intestinal, proteina ligada ao
calcio, ciclooxigenases 1 e 2, prostaglandina E2, 6xido nitrico sintetase e complexo
de histocompatibilidade classe 2 [20-23]. Comprovaram-se alteragdes desses
neuroimunomoduladores em presenga de quadro clinico de apendicite aguda, porém
sem inflamagdo apendicular e indicando a possibilidade da apendicopatia
neuroimunoenddcrino, simulando apendicite aguda [24].

A apresentagdo clinica tanto da apendicite aguda quanto da apendicopatia
neuroenddcrina inclui dor abdominal migratéria do epigastrio para a regiao
periumbilicale depois para o quadrante inferior direito, hiporexia, nauseas e vomitos
associados com dispepsia e alteragdo evacuatéria. Cerca de 80% dos pacientes
apresentam leucocitose e desvio a esquerda [24, 25]. Nos exames de imagem, a
radiografiasimples de abdome mostra, em 98% dos pacientes, dilatacédo do ceco e
conteudo fecal em seu interior, decorrente de ileo localizado no ceco [14-15]. Ao
ultrassom (US) e tomografia computadorizada (TC) identificam-se dilatacdo do ceco
com conteudo fecal e espessamento da parede do apéndice acima de 2 mm, bem
como didmetro apendicular superior a 6 mm e aumento do tecido conjuntivo
periapendicular [12-15].

Varios escores foram criados para maior acerto diagnostico [26-34]. Entre eles,

0 mais utilizado tem sido o de Alvarado (1986), cujo valor superior a sete pontos
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aumenta a probabilidade de apendicite aguda. Outro escore € o da resposta
inflamatoria na apendicite (AIR), que utiliza critérios clinicos (vomitos, febre,
intensidade de dor em fossa iliaca direita) associados com contagem de leucécitos e
proteina C reativa (PCR), que tentam quantificar a intensidade da resposta
inflamatoria [28]. Ha também o escore da apendicite em adultos (AAS) utilizando
dados clinicos, leucograma e PCR, que reduziu a incidéncia das apendicectomias
negativas em um tergo [33]. Acrescenta-se o escore radiografico desenvolvido no
hospital de Singapura, o Raja Isteri Pengiran Anak Saleha Appendicitis (RIPASA),
cuja sensibilidade e especificidade em pacientes orientais foi maior que a do escore
de Alvarado [29,30], porém sua eficacia em populacdes ocidentais ainda nao foi
comprovada [31].

Mesmo utilizando corretamente todos esses escores, ainda ha muitos erros
diagnosticos e retardo na conduta médica correta [27]. Entretanto, nenhum
escore levou em consideragao a diversidade de grupos étnicos, a idade e o sexo dos
pacientes, principalmente ao considerar-se que a faixa etaria prevalente de
apendicite aguda é a mesma das doengas inflamatérias pélvicas do sexo feminino.

A elevada incerteza diagnostica com base nos exames clinicos e
complementaresoriginou este estudo, que teve por objetivo investigar os parametros
utilizados para diagnéstico de apendicite aguda e verificar a existéncia de diferencas
em relacao a apendicopatias néo inflamatérias com quadro clinico e complementar
similar. Dessa forma, o objetivo deste trabalho foi comparar as manifestagdes
clinicas, laboratoriais e US de apendicopatias inflamatdrias e ndo inflamatérias com

diagndstico de apendicite aguda.
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METODO

Este estudo atendeu aos requisitos da “Declaracdo de Helsinque” para
pesquisa em seres humanos, e a resolugcao 466/2012 do Conselho Nacional de
Saude (Brasil Ministério da Saude, 2012). A coleta dos dados foi realizada depois da
aprovacdo do Projeto pelo Comité de Etica em Pesquisa da Universidade de
Ciéncias Sociais e Aplicadas (CAAE 29448120.2.0000.5175). Todos os participantes
foram pacientes operados no Hospital de Emergéncia e Traumas de Campina
Grande, no periodo entre2010 a 2019.

Foi realizado estudo observacional, retrospectivo, em que foram analisados os
achados anatomopatoldgicos de apéndices extraidos de pacientes com diagnostico
clinico, laboratorial e ultrassonografico pré-operatérios de apendicite aguda. Os
achados clinicos, laboratoriais e de imagem foram coletados nos prontuarios e no
Servigo de Radiologia do Hospital de Emergéncia e Traumas de Campina Grande.

Foram estudados 208 prontuarios de pacientes com quadro clinico
laboratorial e ultrassonografico indicativo de apendicite aguda e distribuidos em dois

grupos:

e Grupo 1: 94 pacientes, cujo resultado anatomopatolégico foi de apéndice
normal
e Grupo 2: 114 pacientes com exames histopatolégicos que confirmaram a

apendicite aguda.

As variaveis estudadas foram: idade do paciente a época da operacgao, sexo,
nauseas e vémitos, hiporexia, febre, dor que migrou para fossa iliaca direita, dor a
palpacdo em fossa iliaca direita (FID), sinal de Blumberg, hemograma com
leucocitose acima de 10.000/mm3 e com desvio para esquerda, didmetro do
apéndice > 6 mm ao US e escore de Alvarado

As anadlises estatisticas foram realizadas no software IBM SPSS Statistics,
versao 20.0. As variaveis qualitativas foram expressas por frequéncias absoluta e
relativa e as variaveis quantitativas foram expressas por média e desvio padrao da
média. As variaveis categoricas foram comparadas em tabelas de contingéncia

utilizando testes qui ao quadrado de associagao. Foi calculada a razdo de risco,
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como medida de risco relativo, determinando seu intervalo de confianga de 95%. Por
nao passar no teste de normalidade, foi usado o teste Mann-Whitney para analise da
idade e da variavelescore de Alvarado. Para as variaveis dicotémicas, foi aplicado o
teste t de Student. Para associacado de variaveis qualitativas, sao utilizadas medidas
de associagoes, entretanto, por ser um estudo coorte, utilizou-se o risco relativo. O
nivel de significancia adotado foi superior a 95%, correspondendo ao valor de p <
0,05.
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RESULTADOS

Quanto ao sexo, no grupo 1 houve 44 homens (46,8%) e 50 mulheres
(53,2%), enquanto no grupo 2 foram 55 homens (48,2%) e 59 mulheres (51,8%),
portanto houvehomogeneidade na distribuicdo por sexo (p = 0,836). No grupo 1, a
idade variou entre 10 e 86 (32,7 £ 15,1) anos e no grupo 2 as idades variaram de 16
e 79 (33,5 + 15,8) anos, p = 0,684, sem diferenca entre si.

Verificaram-se associagdes entre hiporexia, dor a palpagdo em FID, febre e
diametro do apéndice maior que 6 mm com apéndices inflamados. As demais
variaveis ndo apresentaram significancia. Por outro lado, a febre esteve mais
associada a apendicopatia ndo inflamatéria (Tabela 1) A maioria dos pacientes com
apéndiceinflamado tiveram hiporexia, enquanto, apenas um tergo dos pacientes com
apéndice nao inflamado apresentaram esse sintoma. Quase todos os pacientes com
inflamacao apendicular tiveram dor a palpacdo da FID, enquanto apenas metade
dos sem inflamacado apresentaram essa manifestacdo. Apéndices com diametro
apendicular maior que 6 mm a ultrassonografia esteve presente em mais de trés
quartos dos inflamados e em apenas um quarto dos ndo inflamados. O escore
de Alvarado foimaior que 6 nos pacientes com apendicopatia inflamatéria e menor
que 4 nas nao inflamatdrias. Ja a febre esteve presente em menos de um quarto dos

apéndices inflamados e quase trés quartos dos nao inflamados.
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Tabela 1. Avaliagao clinica, laboratorial, ultrassonografica e do escore de Alvarado em pacientes com
quadro clinico e complementar de apendicite aguda com apéndice morfologicamente normal (grupo 1) e

morfologicamente inflamado (grupo 2).

Variaveis Grupo 1 Grupo 2 P Risco Relativo
Dor migrada para FID (n, %) 77(81,9) 96(84,2) 0,685* 1,06
Hiporexia(n, %) 36(38,3) 83(72,8) 0,027* 1,29
Nauseas e vomitos (n, %) 69(73,4) 86(75,4) 0,738* 1,050
Febre (n, %) 61(64,9) 27(23,6) 0,001* 2,52
Dor a palpacido em fossa iliaca 53(55,2) 100(87,7) 0,001*
2,696
direita (n, %)
Blumberg positivo (n, %) 68(77,1) 88(77,1) 0,421* 1,128
Leucécitos acima de 10000/mm® (n, %) 54(57,4) 68(59,6) 0,748* 1,042
Desvio a esquerda(n, %) 17(18) 24(21) 0,592* 1,086
US com apéndice > 6 mm 25(26,6) 91(79,8%) 0,001* 3,138
Escore de Alvarado (M + DPM) 3,34+2,95 6,29 + 1,88 0,001** -

*Teste qui ao quadrado, **Teste de Mann-Whitney

n = numero absoluto, M = média, DPM = desvio padrao da média
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DISCUSSAO

Em muitos diagndsticos de apendicite aguda com base no quadro clinico e
exames complementares, a aparéncia do apéndice no ato operatorio e os achados
anatomopatolégicos ndo encontram inflamagéo. Essa apendicopatia tem em comum
com a apendicite aguda o quadro clinico, os exames laboratoriais e o0s
imaginolégicos, além de, histologicamente, encontrarem-se aumento dos tecidos
linfatico e nervoso principalmente na submucosa [16-18, 20-24].

Cabe ressaltar que alguns pacientes diagnosticados com apendicite aguda tém
sido tratados apenas com antibidticos e saram completa e definitivamente [35-36],
enquanto outros melhoram transitoriamente e a doenga recrudesce apds o
tratamento com piora para apendicite aguda complicada [37-39]. Cabe considerar
que talvez os resultados do tratamento clinico sejam dispares por abordarem
apendicopatias diferentes entre si. Por incerteza quanto ao tipo de apendicopatia, o
tratamento clinico tem sido indicado apenas quando ha contraindicagdo para
apendicectomia, por falta de cirurgido ou ambiente cirdrgico adequado. Por
desconhecer-se o0 estado do apéndice e o tipo de apendicopatia em que se teve
sucesso apenas com antibioticoterapia, ndo ha como indicar de forma segura o
tratamento clinico na apendicite aguda.

A retirada do apéndice aparentemente normal de pacientes com quadro clinico
e laboratorial indicativo de apendicite aguda acompanha-se de desaparecimento
imediato e definitivo das queixas clinicas e das manifestacbes encontradas nos
exames complementares laboratoriais e radiologicos [40]. Essa evolugdo poés-
operatoria sugere que o apéndice aparentemente normal retirado em decorréncia de
quadro clinico indicativo de apendicite aguda era portador de apendicopatia néo
inflamatdria e ndo diagnosticada ao exame anatomopatoldgico de rotina. Nao fosse
umapéndice com alguma doenga o que provocou 0 abdome agudo, n&o haveria a
melhora imediata logo apods a sua retirada em todos os casos [41].

Em pacientes idosos e em imunodeprimidos, o quadro clinico de apendicite
aguda associa-se com isquemia e elevagcdo do D-dimero [42]. Nesse sentido, é
possivel que o quadro apendicular desses pacientes ndo seja decorrente de
inflamacao do apéndice mas de um quadro isquémico provocado por doencga arterial

ileoapendiculocdlica. Provavelmente, por esse motivo, a chamada apendicite do
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idoso e dos imunodeprimidos evolui rapidamente para peritonite generalizada sem
bloqueio peritoneal periapendicular.

Além do Alvarado, o escore de apendicite aguda no adulto e o escore de
resposta inflamatéria na apendicite ndao utilizam exames de imagem em seus
critérios de pontuacdo, apesar destes poderem reduzir o numero de
apendicectomias com apéndices normais [43-46], conforme foi evidenciado neste
estudo, p = 000,1. Dilatagao da luz apendicular e espessamento de sua parede, bem
como dilatagcdo do ceco com conteudo fecal em seu interior sdo sinais de
apendicopatia inflamatoéria, com especificidade superior a 90% [14-15]. Ja as
operacdes realizadas em pacientes que nao possuem esses sinais especificos de
apendicite aguda nos exames de imagem associam-se com maior incidéncia de
apéndices nao inflamados.

Atualmente, s6 € possivel identificar a apendicopatia neuroimunoenddcrina ndo
inflamatdria por meio de exames imuno-histoquimicos especificos para mediadores
neuroimunoendocrinos presentes nos apéndices retirados [19]. Barroso e Petroianu
(2019) fizeram uma extensa revisao da literatura e encontraram 14 neuropeptidios
analisados por diferentes autores, que confirmaram a existéncia da apendicopatia
neurogénica em apéndices morfologicamente normais removidos de pacientes com
apresentacao clinica de apendicite aguda [25]. Em 2020, esses autores estudaram
12 mediadores neuroimunoenddcrinos em pacientes com apéndices normais de
pacientes sem queixas apendiculares, apéndices aparentemente normais de
pacientes com quadro clinico de apendicite aguda e apéndices inflamados de
pacientes com diagnostico clinico de apendicite aguda. Esse trabalho mostrou que
pacientes com apéndices morfologicamente normais removidos por clinica de
apendicite aguda apresentam desordem apendicular com manifestagdes clinicas
laboratoriais e imaginolégicas similares as da apendicite aguda e associada a
aumento das expressdes de mediadores neuroimunoenddcrinos, com destaque para
sinaptofisina, enolase, triptase relacionada aos mastocitos e produto gene-proteina
9.5 em estruturas da parede apendicular [47]. Portanto, as manifestacbes clinicas
laboratoriais e deimagem caracteristicas de apendicite aguda estdo associadas a
apendicopatia inflamatéria e também a neuroimunoenddcrina, o que explica a cura
definitiva dos doentes imediatamente apds a apendicectomia.

Neste estudo constatou-se que hiporexia, dor a palpacdao em fossa iliaca
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direita, apéndice com didmetro superior a 6 mm a ultrassonografia e escore de
Alvarado acimade seis indicam apendicite inflamatdria. Por outro lado, febre é mais
frequente na apendicopatia nao inflamatdria. Apesar de a febre ser caracteristica de
doencas infecciosas, varios peptideos, como as interleucinas 1 e 6, e o fator de
necrose tumoral também atuam no hipotalamo posterior, induzindo a producéo de
prostaglandinas no endotélio hipotaldamico e ativacdo da regido pineal pela liberagao
sistémica de peptideos a partir do apéndice resultando em elevacao térmica, por
atuarem no centro hipotalamico regulador da temperatura [48-52].

A hiporexia € a manifestacdo mais frequentemente encontrada em todas as
desordens inflamatérias, a ponto de sua auséncia na apendicite aguda levar a
duvida quanto ao diagndstico, tendo em vista a frequéncia dessa manifestacao em
muitas desordens agudas e crbnicas [53]. Assim como a febre, a hiporexia pode
resultar de ativacdo alterada das prostaglandinas e outros mediadores no
hipotadlamo, principalmente na sua parte lateral e em outras regides do sistema
nervoso central [54,55].

Apesar de o escore de Alvarado ser muito questionado em seu valor, nesta
pesquisa, sua especificidade para apendicopatia inflamatdria foi precisa quando seu
valor foi superior a seis. Todavia, sua limitacdo esta na auséncia de exames de
imagem, que, de acordo com este estudo foram os mais sensiveis para o
diagnéstico de apéndices inflamados. Sendo assim, o escore de Alvarado deve ser
associado a exames de imagem radiografico, ultrassonografico ou tomografico para
elevar a incidéncia de diagndsticos corretos de apéndices inflamados [12,14-15,44-
46].

Ao compararem-se a apendicopatia inflamatéria com a nao inflamatoria,
encontrou-se que a dor esta mais presente quando o apéndice é inflamado. A dor
como caracteristica de todas as inflamacdes ja € conhecida desde os escritos de
Galeno e provavelmente até muito antes dele. Contudo, as desordens dos
mediadores neuroendocrinos também podem manifestar-se com dor, mesmo que

seja de menor intensidade e nao ser causada por irritagao peritoneal.
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CONCLUSAO

Hiporexia, dor a palpag¢ao na fossa iliaca direita, diametro apendicular superior
a 6 mm e escore de Alvarado maior do que 6 indicam apendicopatia inflamatéria, ja

a febre ¢é mais presente nas apendicopatia nao inflamatdrias.
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Apéndice 2 - Tabela com registro individual das variaveis clinicas, laboratoriais,
ultrassonograficas e somatério do escore de Alvarado para os pacientes
diagnosticados com apendicite e com apéndices macro ou microscopicamente
sem inflamagao (grupo1).
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2 46 M | Sim | Nado | Ndo | Sim | Sim | Nao | Sim | Nao 6 Nao
3 15 M | Sim | Sim | Sim | Sim | Sim | Sim | Ndo | Nao 7 Nao
4 29 F Sim | Ndo | Nao | Sim | Sim | Nao | Nao | Nao 4 Nao
5 36 F Sim | Sim | Sim | Nao | Sim | Nao | Nao | Nao 4 Nao
6 17 F Sim | Ndo | Sim | Nao | Nao | Nao | Sim | Nao 4 Nao
7 16 M | Sim | Sim | Ndo | Sim | Sim | Sim | Nao | Sim 7 Nao
8 32 M | Ndo | Ndo | Sim | Sim | Sim | Sim | Ndo | Nao 6 Nao
9 29 F Sim | Sim | Ndo | Sim | Sim | Sim | Sim | Nao 8 Nao
10 | 18 F Sim | Sim | Sim | Sim | Sim | Nao | Sim | Nao 8 Nao
11 36 F Sim | Ndo | Sim | Sim | Sim | Sim | Nao | Nao 6 Nao
12 | 48 F Sim | Sim | Ndo | Sim | Sim | Sim | Nao | Nao 7 Nao
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19 | 50 M | Ndo | Nao | Ndo | Sim | Nao | Nao | Nao | Nao 1 Nao
20 | 12 M | Sim | Sim | Ndo | Sim | Sim | Ndo | Sim | Nao 7 Nao
21 | 21 F | Ndo | Sim | Sim | Sim | Nao | Nao | Sim | Nao 6 Nao
22 | 26 F Sim | Sim | Sim | Sim | Sim | Sim | Sim | Nao 6 Nao
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25 | 22 M | Sim | Sim | Sim | Sim | Sim | Ndo | Sim | Nao 8 Nao
26 | 16 F Sim | Sim | Sim | Sim | Sim | Nao | Nao | Nao 6 Nao
27 | 16 F Sim | Ndo | Sim | Sim | Nao | Nao | Nao | Nao 4 Nao
28 | 34 M | Sim | Ndo | Sim | Nao | Sim | Sim | Nao | Nao 4 Nao
29 | 20 F Sim | Sim | Sim | Sim | Sim | Nao | Ndo | Nao 6 Nao
30 | 30 M | Sim | Ndo | Ndo | Sim | Sim | Nao | Nado | Nao 4 Nao
31 | 44 M | Ndo | Sim | Sim | Nao | Sim | Nao | Sim | Nao 5 Sim
32 | 86 M | Sim | Sim | Sim | Sim | Sim | Nao | Nao | Nao 6 Nao
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78 | 56 M | Sim | Ndo | Ndo | Sim | Sim | Nao | Ndo | Nao 4 Sim
79 | 41 F | Nao | Nao | Nao | Sim | Sim | Nado | Nao | Nao 4 Sim
80 | 40 F Sim | N&o | Sim | Sim | Sim | Nao | Sim | Nao 7 Nao
81 39 M | Sim | Ndo | Sim | Sim | Sim | Nao | Sim | Nao 7 Nao
82 | 22 F | Sim | Nao | Ndo | Sim | Sim | Nao | Sim | Nao 6 Nao
83 | 44 M | Sim | Ndo | Ndo | Sim | Sim | Nao | Sim | Néo 6 Néo
84 | 49 M | Sim | Ndo | Ndo | Sim | Sim | Nao | Ndo | Néo 4 Nao
85 | 33 M | Nao | Ndo | Ndo | Sim | Sim | Nao | Sim | Sim 6 Néo
86 | 19 M | Sim | Ndo | Ndo | Sim | Sim | Nao | Ndo | Néo 4 Néo
87 | 21 M | Sim | Ndo | Sim | Sim | Sim | Nao | Sim | Sim 8 Nao
88 | 32 F Sim | N&do | Ndo | Sim | Sim | Nao | Sim | Sim 6 Nao
89 | 26 F | Sim | Ndo | Ndo | Sim | Sim | Ndo | Sim | Sim 6 Nao
90 | 20 F Sim | N&o | Nado | Sim | Sim | Nao | Sim | Sim 6 Néo
91 | 37 F Sim | Ndo | Sim | Sim | Sim | Ndo | Sim | Sim 8 Nao
92 | 33 M | Sim | Ndo | Sim | Sim | Sim | Nao | Sim | Sim 8 Nao
93 | 47 M | Nao | Ndo | Ndo | Sim | Sim | Nao | Sim | Sim 6 Néo
94 | 22 F | Sim | Nao | Sim | Sim | Sim | Nao | Sim | Sim 8 Nao

FID = Fossa iliaca direitaUS = Ultrassonografia

F = Feminino M = Masculino
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Apéndice 3 — Tabela com registro individual das variaveis clinicas, laboratoriais,

ultrassonograficas e somatério do escore de Alvarado para diagnosticados com

apendicite e com inflamag&o macro e/ou microscopica no apéndice (grupo 2).
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74 32 | F Sim N&o | Sim Sim Sim | Nao | Sim | Néo 7 Sim
75 17 | F Sim Nao | Sim Sim Sim Ndo | Nao | Sim 6 Sim
76 19| F Sim Sim | Sim Sim Sim N&o | Sim | Sim 9 Sim
77 45 | F Sim Nao | Sim | Nao Nao | Nao | Nao | Nao 2 Sim
78 38 | F Sim Sim | Sim | Sim Sim | Nao | Nao | Néo 6 Sim
79 55 | F Sim Sim | Sim Sim Sim Sim | Nao | Néo 7 Sim
80 32 | F Sim Sim | Sim Sim Sim Nao | Sim | Nao 8 Sim
81 16 | M Sim Sim | Sim Sim Sim Sim | Sim | Néo 9 Nao
82 30 | F Sim Sim | Sim | Nao N&do | N&o | Sim | Néo 5 Nao
83 17 | M Sim Sim | Sim Sim Sim Sim | Nao | Néo 7 Nao
84 16 | F Sim Sim | Sim Sim Sim Sim | Nao | Sim 6 Nao
85 46 | M Sim Sim | Sim | Sim Sim | Nao | Sim | Sim 7 Nao
86 23 | F Sim Sim | Sim Sim Sim | Nao | Sim | Néo 8 Sim
87 33| F Sim Sim | Sim Sim Sim Sim | Sim | Nao 9 Sim
88 46 | F Sim Sim | Sim Sim Nao | Nao | Sim | Néo 5 Sim
89 23 | M Nao Sim | Sim | Nao Sim | Nao | Nao | Néo 3 Sim
90 53 | F Sim Sim | Sim Sim Sim Sim | Ndo | Nao 7 Sim
91 40 | F Sim N&o | Nado | Sim N&o | Nao | Sim | Néo 5 Sim
92 22 | F Sim Sim | Sim Nao Sim Nao | Sim | Sim 7 Sim
93 44 | F Nao Sim | N&o | Sim Néo | Sim | Sim | Sim 7 Sim
94 16 | M Sim N&o | Sim Sim N&o | N&o | Nao | Nao 4 Nao
95 26 | F Sim Nao | Sim | Sim Sim | Sim | Nao | Nao 6 Sim
96 20 | F Sim Sim | Ndo | Sim Sim | Nao | Sim | Néo 7 Nao
97 17 | F Sim N&o | Sim Sim N&o | Nao | Nao | Sim 4 Sim
98 22 | F Sim Sim | Sim Nao Sim Nao | Sim | Sim 5 Sim
99 52 | M Sim Néo | Ndo | Sim Sim Nao | Nao | Nao 4 Sim
100 32 | M Sim N&o | Sim Sim Sim Sim | Sim | Néo 8 Sim
101 16 | M Sim Nao | Sim | Sim Sim | Nao | Nao | Néao 5 Sim
102 19 | M Sim Sim | Sim Sim Sim Nao | Nao | Néo 4 Sim
103 20 | M Sim Sim | Sim | Sim Sim | Nao | Nao | Nao 6 Nao
104 49 | F Sim Sim | Sim Sim Sim Nao | Sim | Néo 8 Sim
105 22 | F Sim Sim | Sim Sim Sim | Nao | Sim | Néo 8 Nao
106 62 | M Sim Sim | Sim | Nao Sim | Nao | Nao | Nao 4 Sim
107 70 | M Sim Sim | Sim Sim N&o | Nao | Sim | Néo 7 Sim
108 18 | F Nao Sim | Sim Sim Sim Nao | Sim | Nao 7 Sim
109 31 F Sim Sim | N&o | Sim Sim Néo | Sim | Néo 4 Sim
110 16 | M Sim Sim | Nao | Nao Sim | Nao | Nao | Nao 3 Nao
111 21 F Sim Nao | Ndo | Sim Sim | Nao | Nao | Nao 4 Sim
112 25 | M Sim Sim | N&do | Sim Sim | Nao Néo 7 Sim
113 44 | F Nao Sim | Sim | Sim Sim | Nao | Sim | Sim 8 Nao
114 17 | F Sim Néo | Sim | Nao Sim Sim | Nao | Néo 4 Sim

FID = Fossa iliaca direitaUS = Ultrassonografia

F = Feminino M = Masculino
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ABSTRACT

INTRODUCTION: Despite the great advances in diagnostic methods, the
incidence of removal of a morphologically normal appendix in patients with clinical
and complementary signs of acute appendicitis continues to exceed 20%.

OBJECTIVE: To compare the clinical, laboratory, and ultrasound findings of
inflammatory and noninflammatory appendiceal conditions diagnosed as acute
appendicitis.

METHOD: The medical records of a total of 208 patients with clinical,
laboratory, and ultrasound findings indicative of acute appendicitis were studied. The
patients were divided into two groups: group 1 comprising 94 patients whose
histological results suggest a normal appendix and group 2 comprising 114 patients
with histopathological tests confirming acute appendicitis. The analyzed variables
were age at the time of surgery, sex, nausea and vomiting, inappetence, fever, pain
migrating to the right iliac fossa, pain on palpation of the right iliac fossa, Blumberg’s
sign, blood counts, ultrasound findings, and Alvarado score.

RESULTS: The inflamed appendices were associated with inappetence, pain
on palpation of the right iliac fossa, appendiceal diameter > 6 mm, and Alvarado
score > 6 (p < 0.001). In contrast, fever was more frequently found in
noninflammatory appendiceal conditions (p < 0.001).

CONCLUSION: Inappetence, pain on palpation of the right iliac fossa,
appendiceal diameter > 6 mm, and Alvarado score > 6 indicate an inflammatory
appendiceal disease, whereas fever is more often present in noninflammatory

appendiceal diseases.

KEYWORDS

Acute appendicitis, Noninflammatory appendiceal disease, Appendectomy,

Cecal appendix, Diagnosis, Treatment.
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HIGHLIGHTS

Morphologically normal appendices are found in more than 20% of appendectomies.
All clinical and complementary manifestations of acute appendicitis disappear
immediately after appendectomy even when the morphological appearance of the
appendix seems to be normal.

Classical pathophysiology theories attributed to acute appendicitis cannot be proved
in experimental and clinical studies.

Non inflammatory appendiceal disorders may be associated with similar clinical and
complementary manifestations of acute appendicitis.

Specific clinical and complementary manifestations of acute appendicitis may be

different in inflammatory and not inflammatory appendices.
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INTRODUCTION

Acute appendicitis is one of the most frequent causes of an acute surgical
abdomen. It has an incidence of approximately 233 in 100,000 persons, is more
common in men (1.4:1), and occurs throughout life in 8.6% of men and 6.7% of
women [1-3]. Most patients with appendicitis are white (74%), and appendicitis has a
low incidence in black people (< 5%) [3-5]. Annually, approximately 310,000
appendectomies are performed in the United States and 47,000 in the United
Kingdom, at a mean cost of U.S.$33,000 per patient in the United States [6-8].
Studies in the United Kingdom have indicated that more than one-fifth of
appendectomies show normal histopathological results [9]. Cases from other
countries have also presented normal histological results in > 20% of cases with
typical clinical and complementary signs of acute appendicitis and with surgical
indications owing to diagnostic uncertainty [10].

Although the diagnosis of appendicitis is not difficult, atypical presentations
can result in inappropriate management [11,12]. Lu et al. reported that
appendectomies indicated for uncertain cases are associated with postoperative
complications, mainly local abscess and adhesion-related chronic pain [13].

The most accepted pathophysiological theory for acute appendicitis is
appendiceal obstruction by fecaliths, foreign bodies, seeds, parasites, lymphoid
hyperplasia, infectious processes, and benign or malignant tumors, which increase
the intraluminal and intramural pressures, resulting in thrombosis and blood and
lymphatic vascular occlusion [1,11]. As blood and lymphatic vascular involvement
progresses, stasis occurs and the appendiceal wall becomes ischemic and necrotic
[11].

However, intraluminal appendiceal content is often found in normal appendixes
without causing inflammation, appendiceal hypertension, or any other signs [1,11].
Therefore, the pathogenesis of acute appendicitis remains unknown. Moreover, many
of the theories are not supported by clinical, complementary, and histological
tests, and do not explain the
postoperative progression of many patients [14,15]. It has not yet been possible to

cause
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experimental acute appendicitis that is morphologically similar to human appendicitis
to prove the existing pathophysiological theories. A possibility exists that there are
multiple appendiceal diseases, with clinical and complementary conditions similar to
those of acute appendicitis but without appendiceal inflammation and with possible
neurogenic, endocrine, or immune causes [16,17].

Although the appendix appears as a projection of the cecal wall, its
morphological characteristics differ from those of the rest of the digestive tract. The
appendix has a much larger number of lymphatic follicles and neuroendocrine system
cells in the Lieberkuhn crypts, indicating the relationship of this organ to immune and
neuroendocrine systems [18— 24]. Although the most common histological type of
digestive system malignancies is adenocarcinoma, the prevalent cecal appendiceal
neoplasm is carcinoid tumor, which belongs to the neuroendocrine system and is
found in up to 0.7% of all appendectomies [19].

Apparently normal appendixes removed from patients with a clinical
presentation of acute appendicitis present changes in substance P neuroendocrine
markers, vasoactive intestinal gastric inhibitory peptide polypeptide, calcium-binding
protein, cyclooxygenases 1 and 2, tumor necrosis factor, prostaglandin E2, mast cell
tryptase, nitric oxide synthase, CD8 lymphocytes, protein gene product 9.5, vascular
endothelial growth factor, class 2 histocompatibility complex, synaptophysin, enolase,
and S100 protein [20—24]. Changes in these neuroimmunomodulators have been
proven in the presence of a clinical presentation of acute appendicitis without
appendiceal inflammation, indicating the possibility of a neuroimmune endocrine
appendiceal disease simulating acute appendicitis [24].

The clinical presentation of both acute appendicitis and neuroendocrine
appendiceal disease includes migrating abdominal pain from the epigastrium to the
periumbilical region and subsequently to the right lower quadrant, as well as
inappetence, nausea and vomiting associated with dyspepsia, and evacuation
changes. About 80% of patients have leukocytosis and left shift [24,25]. In plain

abdominal radiography, 98% of patients show
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cecal dilation with fecal content owing to the ileum being inside the cecum [14,15].
Ultrasound (US) and computed tomography (CT) show cecal dilation with fecal
content, appendiceal wall thickening > 2 mm, appendiceal diameter > 6 mm, and
increased peri- appendiceal connective tissues [12-15].

Several scores have been created for greater diagnostic accuracy [26—34]. The
most frequently used is the Alvarado score, with > 7 points indicating an increased
probability of acute appendicitis. Another score is the appendicitis inflammatory
response (AIR), which uses clinical criteria such as vomiting, fever, and pain intensity
in the right iliac fossa (RIF) associated with leukocyte count and C-reactive protein
(CRP) level to attempt to quantify the intensity of the inflammatory response [28].
Another score is the adult appendicitis score (AAS), which uses clinical data, white
cell count, and CRP level. These criteria have been reported to reduce the incidence
of removal of apparently normal appendixes to 66%, compared with cases in which
they were not used [33]. A radiographic score has also been developed at a hospital
in Singapore, the RIPASA (Raja Isteri Pengiran Anak SalehaAppendicitis) score, with
greater sensitivity and specificity in Eastern patients than the Alvarado score [29,30];
however, its effectiveness in Western populations is yet to be proven [31].

Even when all these scores are correctly used, the possibilities of diagnostic
errors anddelayed proper management remain [27]. However, none of these scores
consider ethnic group diversity and the patients’ age and sex. Especially, they do not
consider that the prevalent age group for acute appendicitis is the same as that for
female pelvic inflammatorydiseases.

The high diagnostic uncertainty based on clinical and complementary tests
prompted this study, which aimed to investigate the parameters used in the diagnosis
of acute appendicitis and to verify the existence of differences with respect to
noninflammatory appendiceal diseases with similar clinical and complementary
presentations. Thus, the objective of this study was to compare the clinical,

laboratory and US findings between



inflammatory and noninflammatory appendiceal conditions diagnosed as acute

appendicitis.
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METHODS

This study met the requirements of the Declaration of Helsinki for research
involving human subjects and Resolution 466/2012 of the National Health Council
(Brazilian Ministryof Health 2012). Data were collected after obtaining approval from
the Research Ethics Committee of the University of Social and Applied Sciences
(CAAE 29448120.2.0000.5175).All participants were patients who underwent surgery
between 2010 and 2019 at the Campina Grande Emergency and Trauma Hospital.

This retrospective study analyzed the medical records of 208 patients with
clinical, laboratory, and US findings indicative of acute appendicitis at the Campina
Grande Emergency and Trauma Hospital. The histological findings of the removed
appendixes were analyzed, with a focus on inflammatory signs, and the patients were
distributed into two groups: group 1 comprising 94 patients whose histological results
indicated a noninflamed appendix and group 2 comprising 114 patients with
histopathological tests confirming acute appendicitis.

The analyzed variables were age at the time of surgery, sex, nausea and
vomiting, inappetence, fever, pain migrating to the RIF, pain on RIF palpation,
Blumberg’s sign, blood count showing leukocytosis (white blood cells > 10,000/mm?®)
and left shift, appendiceal diameter > 6 mm on US, and Alvarado score.

Statistical analyses were performed using IBM SPSS Statistics software,
version 20.0. Qualitative variables are expressed as absolute and relative
frequencies, and quantitative variables are expressed as mean and standard
deviation of the mean. Categorical variables were compared in contingency tables
using chi-square tests of associations. The Mann- Whitney test was used to analyze
age and the Alvarado score. Student’s t-test was used for dichotomous variables.
Association measures were used for qualitative variable
associations; however, as this was a cohort study, the relative risk was applied. The

level of



significance was set at > 95%, corresponding to a p-value of < 0.05.
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RESULTS

Group 1 included 44 men (46.8%) and 50 women (53.2%) and group 2
included 55 men (48.2%) and 59 women (51.8%), indicating sex distribution
homogeneity (p = 0.836). The patients’ age ranged from 10 to 86 (32.7 £ 15.1) years
in group 1 and from 16 to 79 (33.5 + 15.8) years in group 2 (p = 0.684), with no
difference between groups.

Inappetence, pain on RIF palpation, fever, and appendiceal diameter > 6 mm
were found to be associated with inflamed appendixes. The other variables showed
no difference. In contrast, fever was more often associated with noninflammatory
appendiceal diseases (Table 1). Most patients with an inflamed appendix had
inappetence, whereas only one-thirdof patients with a noninflamed appendix had this
symptom. Almost all patients with appendiceal inflammation reported pain on RIF
palpation, whereas only half of the patients without inflammation reported this
symptom. Fever was present in less than a quarter of inflamed appendix cases and
in almost three quarters of noninflamed cases.

Appendiceal diameter > 6 mm on US was found in more than three
quarters ofinflamed cases and in only one quarter of noninflamed cases. Alvarado
score > 6 was foundin patients with inflammatory appendiceal diseases and < 4 in

those with noninflammatory appendiceal diseases (Table 1).

ENTER TABLE 1
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DISCUSSION

In many cases of acute appendicitis diagnosed on the basis of clinical presentation
and complementary tests, the intraoperative morphological appearance and
anatomopathological findings show no appendiceal inflammation. This appendiceal
disease has clinical presentations and laboratory and imaging test results
similar to acute appendicitis, and also presents histologically increased
lymph and nervous tissues, especially in the submucosa [16,17,20-24].

Notably, some patients diagnosed with acute appendicitis show complete and
definitivehealing with antibiotic treatment alone [35,36]. In contrast, others temporarily
improve but show disease worsening after treatment, progressing to complicated
acute appendicitis [37—39]. These different clinical treatment results may be due to
different appendiceal diseases. Clinical treatment for an uncertain type of
appendiceal disease is only indicated when there is a hindrance to performing an
appendectomy, such as the absence of a surgeon or of an adequate surgical
environment. As the state of the appendix and the type of appendiceal disease that
responds to antibiotic therapy are unknown, it is not possible to safely indicate clinical
treatment for acute appendicitis.

The removal of an apparently normal appendix in patients with clinical and
laboratory findings indicative of acute appendicitis is associated with an immediate
and definitive cessation of clinical complaints and signs found in complementary
laboratory and radiological tests [40]. This postoperative progression suggests that
the apparently normal appendix removed owing to clinical conditions indicative of
acute appendicitis had a noninflammatory disease that was not diagnosed on routine
anatomopathological examination. If the acute abdomen was not caused by an
appendiceal disease, immediate improvement soon after the removal of the appendix
would not occur [41].

Older and immunosuppressed patients present clinical signs of acute
appendicitis associated with ischemia and increased D-dimer levels [42]. In this
sense, these patients possibly have no appendiceal inflammation but have ischemia

caused by an appendiceal arterial disease. This may be the reason why appendicitis
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in older and immunocompromised patients rapidly progresses to generalized
peritonitis without the peri-appendiceal peritoneal block characteristic of acute
appendicitis. However, this study showed no differences in results in terms of the
patients’ age or sex.

Even without using radiological criteria, the Alvarado, AAS, and AIR scores are
associated with a lower incidence of removal of normal appendixes than cases in
which these scores were not used [43—46]. This study also shows the importance of
an Alvarado score > 6, which is associated with appendiceal inflammation.

Appendiceal luminal dilation and wall thickening, as well as cecal dilation with
fecal content are signs of an inflammatory appendiceal disease with a specificity of >
90% [14,15]. Operations performed on patients with none of these specific signs of
acute appendicitis on imaging tests are associated with a higher incidence of
noninflamed appendixes. This association was confirmed in this study, with most
inflamed appendixes and only a quarterof noninflamed ones showing a diameter > 6
mm.

Currently, noninflammatory neuroimmune endocrine appendiceal diseases can
only be identified using specific immunohistochemical tests for neuroimmune
endocrine mediators present in the removed appendixes [19]. Barroso and Petroianu
conducted an extensive literature review and found 14 neuropeptides confirming the
existence of a neurogenic disease in morphologically normal appendixes removed
from patients with clinical presentations of acute appendicitis [25]. In 2020, these
authors studied 12 neuroimmune endocrine mediators in normal appendixes of
patients without appendiceal complaints, in apparently normal appendixes of patients
with a clinical presentation of acute appendicitis, and in inflamed appendixes of
patients with a clinical diagnosis of acute appendicitis. They reported that patients
with morphologically normal appendixes removed owing to a clinical diagnosis of
appendicitis had appendiceal disorders with laboratory and imaging findings similar to
those of acute appendicitis, and were associated with increased expression of
neuroimmune endocrine mediators, with emphasis on synaptophysin, enolase, mast
cell- related tryptase, and protein gene product 9.5, in appendiceal wall
structures.[47] Therefore, clinical, laboratory and imaging findings characteristic of
acute appendicitis are associated with inflammatory and neuroimmune endocrine

appendiceal diseases, which explains the definitive healing of patients immediately
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after an appendectomy.

This study found that inappetence, pain on RIF palpation, appendiceal diameter
> 6 mm on US, and Alvarado score > 6 indicate inflammatory appendicitis. In
contrast, fever is more frequent in noninflammatory appendiceal diseases. Although
fever is characteristic of infectious diseases, several peptides, such as interleukins
1 and 6 and tumor necrosisfactor, also act on the posterior hypothalamus, inducing
prostaglandin production in the hypothalamic endothelium and pineal region
activation by the systemic release of peptides from the appendix, resulting in
increased temperature as they act on the hypothalamic temperature-regulating center
[48-52].

Inappetence is the most frequent symptom of all inflammatory disorders, to the
extent that its absence in acute appendicitis leads to a diagnostic uncertainty,
considering the frequency of this symptom in many acute and chronic disorders [53].
Similar to fever, inappetence results from changes in the activation of prostaglandins
and other mediators in the hypothalamus, mainly in its lateral part, and in other
central nervous system regions [54,55].

Although the value of the Alvarado score is highly questioned, this study
showed that an Alvarado score > 6 has a high specificity for inflammatory
appendiceal diseases. However, its limitation is the absence of imaging tests, which,
as this study showed, are the most sensitive diagnostic tools for identifying an
inflamed appendix. Therefore, the Alvarado score should be associated with
radiographic, US, or CT imaging examinations to increase the incidence of correct
diagnosis of inflamed appendixes [12,14-15,44—-46].

The comparison between inflammatory and noninflammatory appendiceal
diseases showed that pain is more often present when the appendix is inflamed.
Pain has beenknown as a characteristic of all inflammatory conditions since Galen’s
writings and probably even long before his time. However, neuroendocrine
mediator disorders can also causepain, even if it is less intense and not caused by

peritoneal irritation.
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CONCLUSION

Inappetence, pain on RIF palpation, appendiceal diameter > 6 mm, and
Alvarado score > 6 indicate an inflammatory disease of the appendix, whereas fever

is more often present in noninflammatory appendiceal diseases.
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TABLE

Table 1. Clinical, laboratory, US, and Alvarado score evaluation in patients with clinical and
complementarysymptoms of acute appendicitis with morphologically normal (group 1) and inflamed

(group 2) appendices

56

Parameters Group 1 Group 2 p Relative
n (%) n (%) risk
Pain migrating to the RIF 77 (81.9) 96 (84.2) 0.685* 1.06
Inappetence 36 (38.3) 83 (72.8) 0.027* 1.29
Nausea and vomiting 69 (73.4) 86 (75.4) 0.738* 1.050
Fever 61 (64.9) 27 (23.6) 0.001* 2.52
Pain on RIF palpation 51 (54.6) 100 (87.7) 0.001* 2.696
Positive Blumberg’s sign 68 (77.1) 88 (77.1) 0.421* 1.128
Leukocytes > 10,000/mm® 54 (57.4) 68 (59.6) 0.748* 1.042
Left shift 17 (18) 24 (21) 0.592* 1.086
Appendiceal diameter > 6 mm (US) 25 (26.6) 91 (79.8%) 0.001* 3.138
Alvarado score (M * SDM) 3.34 +2.95 6.29 + 1.88 0.001** -

n, absolute number; RIF, right iliac fossa; M, mean; SDM, standard deviation of the mean; p,
significancevalue; *chi-square test; **Mann-Whitney test.



