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INTRODUCTION

Crohn’s disease (CD) is associated to an individual and pheno-
typic heterogeneity(1) despite various diagnostic methods (clinical, 
endoscopic, radiological and histological), its definitive diagnosis 
can be complex in many situations. In urgent settings, the challenge 
can be more significant, as patients with ileocecal CD not previ-
ously diagnosed often have right lower quadrant (RLQ) pain as an 
initial manifestation and clinical and laboratory parameters which 
are often compatible with acute appendicitis (AA)(2) unexpected 
inflammatory masses of uncertain etiology and indistinguishable 
appearance can also be found in emergency surgical procedures, 
further complicating surgeons’ intraoperative decisions(3). 

In many patients, the diagnosis of CD is made during emer-
gency surgery on suspicion of AA. Often an inflammatory condi-
tion reaching the appendix and the ileocecal region can place CD 
as a differential diagnosis. Intraoperative diagnosis can become a 
challenge in some cases, especially for less experienced surgeons(3-5). 

Intraoperative surgical decisions can be controversial regard-
ing the management of acute presentation of CD in the ileocecal 
region, mimicking AA. Paradoxically, in a British survey, surgeons 
seemed more conservative in their approach as compared to gastro-
enterologists in CD management under these conditions(6). 
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In this scenario, surgeons need to develop the ability to decide 
what to do and not to do in order to minimize postoperative 
complications. The aim of this systematic review is to analyze the 
scientific evidence wich can guide surgeons towards optimal man-
agement of ileocecal CD found incidentally in surgical procedures 
of suspected AA.

METHODS

Search strategy
This qualitative systematic review (SR) was performed accord-

ing to the Reporting Preferred Item Guidelines for Systematic 
Reviews and Meta-Analysis (PRISMA). A complete (unregistered) 
protocol for SR was performed to meet the objectives. Included 
studies were identified by electronic search in the Medline database 
via PubMed [https://www.ncbi.nlm.nih.gov/pubmed/], a compre-
hensive bibliographic search was carried out on August 19, 2020 
followed by an update on March 12, 2021, by title and summary 
(title and abstract) using Health Sciences Descriptors (DeCS) 
developed from the Medical Subject Headings (MeSH) of the US 
National Library of Medicine (NLM) in the following sequence 
name: ((appendicitis [title/abstract]) OR (appendicectomy [title/
abstract])) AND (Crohn’s disease [title/abstract]).
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Eligibility and inclusion/exclusion criteria
All terms were searched as keywords, when available. The 

search results were selected for potentially relevant studies by title 
and abstract, followed by the full-text review of the pre-selected 
publications.

References to relevant publications such as reviews have been 
searched and cross-referenced manually to appropriate inclusion of 
additional publications. Studies which were published in full in the 
peer-reviewed literature were included and review articles, editorials, 
guidelines, errata and case reports were excluded.

Selection of studies and data collection process
The citations generated by electronic searches on Pubmed were 

imported into another specific database. After removal of dupli-
cates, the title and abstract of all identified citations were reviewed 
(first check). The full publications of potentially relevant citations 
included in the first check were subsequently examined (second 
check) for inclusion/exclusion, applying the eligibility criteria listed 
above. Any disagreements related to eligibility or interpretation 
were resolved by consensus.

Data extraction and quality control were performed inde-
pendently by two reviewers (Quaresma AB, Miranda EF), with 
additional corroboration by an expert reviewer (Kotze PG). Any 
disagreements were resolved by consensus.

Evaluation of the methodological quality of the studies
The methodology of the selected studies was assessed using the 

Methodological Index for Non-Randomized Studies (MINORS)(7) 
for non-randomized clinical trials and observational studies. The 
risk of  bias was judged to be “0” (not reported), “1” (reported, 
but inappropriately) or “2” (reported appropriately). The ideal 
final score would be 16 for non-comparative studies and 24 for 
comparative studies.

RESULTS

The PRISMA flowchart derived from the search is illustrated in 
FIGURE 1. A total of 298 articles were found in the PubMed data-
base, with another 15 articles being added with internet search and 
analysis of citations, with a total of 313 articles initially evaluated. 
From those, four were excluded for being duplicates and 254 for not 
having a direct relationship with the subject. From the 55 that were 
initially considered, 49 were excluded after reading the full text (44 for 
not focusing on the proposed topic and five for being case reports). 
Six studies were finally included for the qualitative analysis. TABLE 1 
summarizes the included studies with their main characteristics.

TABLE 1. Included studies.

Author Journal Year Type of study Cohort / Treated Main objectives

Agha et al.(5) Am J Roentgenol 1987 Retrospective 
 single-center 25/25

To correlate the characteristics for 
preoperative diagnosis and postoperative 

complications

Riseman et al.(8) Arch Surg 1989 Retrospective  
single-center 1445/13 Assess management of unexpected 

ileocecal mass during AA operation

Oren et al.(9) J Clin 
Gastroenterol 1992 Retrospective  

single-center 12/12 To find preoperative factors and 
postoperative complications

Amaral et al.(10) Rev. Bras.  
Colo-Proct 1992 Retrospective  

single-center 94/11 To analyze postoperative surgical 
outcomes

Smida et al.(11) Tubis Med 2016 Retrospective  
single-center 38/4 To analyze postoperative surgical 

outcomes

Chen et al.(12) Z Honghua 
Medical Journal 2016 Retrospective  

single-center 112/28 To analyze characteristics of surgical 
management

AA: acute appendicitiss.

FIGURE 1. Systematic review PRISMA flow diagram.
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Agha et al.(5), analyzed 25 patients with AA as the initial mani-
festation of CD, being responsible for 1.8% of all patients with AA 
who underwent surgery. Preoperative radiological studies showed 
abnormalities in 18/25 (72%) cases, indicating the presence of AA 
or periapendicular abscess, but not the specific diagnosis of CD as 
the main cause for surgical indication. Histopathological evidence of 
isolated, transmural or granulomatous AA was found in 20 patients; 
two of them had local recurrence within 3 years after surgery, while 
another 18 remained asymptomatic during follow-up of up to 8 
years. In the other five patients, CD caused AA with concomitant 
inflammation of the cecum or terminal ileum; three of these cases 
were complicated by progressive granulomatous ileocolitis in 2 years.

Riseman et al.(8), identified 13 patients who had a right hemi-
colectomy performed for unexpected inflammatory masses in which 
neoplasms, diverticular disease or inflammatory bowel disease 
could not be differentiated from severe AA during laparotomy. 
Seven patients had a diagnosis of appendicular phlegmon on the 
final pathological examination. The other patients had CD, typhlitis 
or neoplasia. The right hemicolectomy was performed with 7% 
morbidity and 7% mortality in all patients.

Oren et al.(9), studied 12 patients who underwent laparotomy 
for suspected AA in which CD was found in the terminal ileum. 
Appendectomy was performed on all, although only four patients 
had a severely inflamed appendix. Postoperative complications, 
abscesses or fistula, occurred in 4 (33%) patients. Detailed investi-
gation of the records revealed some preoperative diagnostic clues 
for a diagnosis of CD: history of recurrent abdominal pain and/
or diarrhea (83%), physical examination revealing normal tem-
perature (50%) and laboratory results compatible with a chronic 
process such as microcytic anemia (33%) and hypoproteinemia/
hypoalbuminemia/hypocholesterolemia (50%).

Amaral et al.(10), studied 94 patients with CD, of which 11 (11.7%) 
had a suggestive picture of AA who were compared to controls with 
an incidence of appendicitis of 11%. Three patients presented with 
AA prior to the diagnosis of CD. All were submitted to appendec-
tomy. In three patients the condition of AA was simultaneous to the 
diagnosis. Two of these patients underwent appendectomy and one 
underwent resection of the terminal ileum and cecum with primary 
anastomosis. In five patients, AA occurred on average 5.8 years after 

the diagnosis of CD. Four patients underwent appendectomy and one 
underwent resection of the terminal ileum and cecum with primary 
anastomosis. All operated patients for suspected AA, regardless of 
the surgical procedure, presented uneventful evolution.

Smida et al.(11), retrospectively evaluated 38 patients, who un-
derwent a surgical resection for CD. The indications, the type of 
intervention, duration of preoperative and postoperative complica-
tions and the general prognosis of the disease were studied. Of the 
38 patients with CD who needed surgery, 17 underwent emergency 
surgery, and in 11 surgery was the reason which made the diagnosis 
possible. The average duration of symptoms before surgery was 1.5 
years. The most common indication for emergency surgery was acute 
intestinal obstruction (n=6) followed by perforation and peritonitis 
(n=5). A misdiagnosis of appendicitis was found in four patients and 
severe acute colitis complicated by undiagnosed CD was found in 
two cases. Conventional open surgery was performed for 15 patients. 
Ileocolic resection was the most common intervention. There was one 
death and five cases with postoperative complications. The average 
postoperative hospital stay was 14 days (range, 4 to 60 days). Six 
patients required a second operation during follow-up.

Chen et al.(12), in the study with the largest sample of patients, 
described the clinical manifestations and independent diagnostic 
predictive factors for CD in patients initially diagnosed as appen-
dicitis and treated by surgery. Twenty eight patients were identified 
(Group CD) and, for each case of CD, three controls with a con-
firmed diagnosis of appendicitis were matched [Group appendicitis 
(n=84)]. Clinical manifestations and results of laboratory tests of 
the two groups were analyzed with multivariable logistic regression 
to determine independent diagnostic predictive factors for CD ini-
tially misdiagnosed as AA. A total of 112 patients were included, 
with a male/female ratio of  1.04:1 (57:55 and average age of  36 
years. Multivariate analysis demonstrated that the change in bowel 
habits and stool consistency (OR=36.712, 95%CI: 1.672–806,103, 
P=0.022), medical history of chronic abdominal pain or diarrhea 
(OR=60.142, 95%CI: 4.501–803.573, P=0.002), lower preoperative 
hemoglobin level (OR=0.909, 95%CI: 0.858–0.963, P=0.001) and 
higher platelet count (OR=1.027, 95%CI: 1.007–1.047, P=0.008) 
were independent predictive factors for CD. 

TABLE 2 describes the categorization by the MINORS criteria 

TABLE 2. Methodological Index for non-randomized studies(13) for evaluation of non-randomized clinical trials and observational studies included in 
the systematic review. 

MINORS criteria Agha 
1987(5)

Riseman 
1989(8)

Oren 
1992(9)

Amaral 
1992(10)

Smida 
2016(11)

Chen 
2016(12)

A clearly stated aim 2 2 2 2 2 2
Inclusion of consecutive patients 2 2 2 2 2 2
Prospective collection of data 0 0 0 0 0 0
Endpoints appropriate to the aim the study 2 2 1 2 2 2
Unbiased assessment of the study endpoint 2 1 1 2 1 2
Follow-up period appropriate to the aim the study 2 2 2 2 2 2
Loss to follow-up less than 5% 0 0 0 0 0 0
Prospective calculation of the study size 0 0 0 0 0 1
Additional criteria in the case of comparative study
An adequate control group – – – 1 – 2
Contemporary groups – – – 2 – 2
Baseline equivalence of groups – – – 2 – 2
Adequate statistical analyses – – – 0 – 2
Total 10 9 8 15 7 19

The items are scored 0 (not reported), 1 (reported but inadequate) or 2 (reported and adequate). The global ideal score being 16 for non-comparative studies and 24 for comparative studies. 
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for the six included studies. As noted, most studies have a signifi-
cant bias, demonstrating the controversy of the topic. Compara-
tive studies had higher rates, but far from the maximum score for 
quality evidence.

DISCUSSION

Acute appendicitis remains the most common cause of emer-
gency abdominal surgery(14). CD commonly affects a similar age 
group and has a similar initial clinical condition(15). Thus, it is essen-
tial to quickly establish the diagnosis so that the correct treatment 
can be started as early as possible. According to a review evaluat-
ing 74 articles with 2007 patients, rates of incorrect diagnoses and 
postoperative complications in the past two decades have remained 
high(16). The percentage of patients with CD diagnosed incorrectly 
before surgery was 50.8±30.9% (578/1,268). Authors reported that 
large reference centers have a relatively better capacity for surgical 
treatment than centers with less experience. When surgical treat-
ment is indicated for suspected AA, physicians should be aware 
of the possibility of diagnostic difficulties and complications due 
to poorly indicated or not properly conducted surgery(17,18). Thus, 
postponing surgery in 12/24 h in clinical conditions which are 
compatible with uncomplicated appendicitis does not increase 
complication rates and may eventually help in reducing errors in 
differential diagnosis(19). 

This systematic review identified only 6 articles dealing specifi-
cally with the subject, most of them with limited sample and low 
level of  evidence. Chen et al.(12), aimed to describe independent 
diagnostic predictive factors for the correct diagnosis of CD mis-
diagnosed as appendicitis and treated by surgery. From the 112 
patients included, there were no differences related to sex, age and 
body temperature between the CD and the appendicitis groups (all 
P>0.05). However, changes in bowel habits and stool consistency, 
medical history of  chronic abdominal pain or diarrhea, anemia 
and increased platelet count have been implicated as predisposing 
diagnostic factors. These findings can guide surgeons towards a 
greater suspicion of  a CD diagnosis, which can assist in better 
surgical planning in the preoperative period.

Even with the preoperative diagnosis of  AA, intraoperative 
findings of an inflammatory process in the cecal region is sometimes 
difficult to differentiate from other causes, given that complicated 
AA can also cause an intense inflammatory process in this topogra-
phy. It is up to the surgeon to consider the diagnostic hypothesis of 
CD, as well as other diseases which affect the terminal ileum, such 
as infectious or parasitic enteritis (cytomegalovirus, salmonellosis, 
tuberculosis, actinomycosis, yersiniosis)(2,20). The presence of a mass 
in the ileocecal and appendicular region should make the surgeon 
think equally about the possibility of inflammation and neoplasia 
from the cecum or the appendix(21). Periapendicular abscesses can 
also be found in neoplasms(22). In such controversial situations, 
(especially in the presence of sepsis or perforation), intestinal resec-
tion by laparoscopy or even the need for conversion to laparotomy 
may be necessary and the diagnosis will only be established in the 
histopathological report after a complete analysis of the resected 
surgical specimen(23). 

Complicated appendicitis can be managed laparoscopically by 
experienced surgeons, with significant advantages including lower 
overall complications, readmission and small bowel obstruction 
rates, surgical site infections and faster recovery. Laparoscopy for 
complicated appendicitis can be performed with low-cost equip-

ment, leading to significantly lower overall costs as compared to 
open surgery, in association with shorter duration of  hospital 
admission(19).

According to the “2020 update to WSES Jerusalem guide-
line”(24), the 2010 guidelines of the Society of American Gastroin-
testinal and Endoscopic Surgeons (SAGES) and the 2016 guideline 
of the European Association of Endoscopic Surgery (EAES), an 
appendectomy is recommended in the case of a normal-looking 
appendix during surgery for suspected AA. On the other hand, 
Sørensen et al., performed a retrospective analysis of  patients 
undergoing diagnostic laparoscopy due to the clinical suspicion of 
AA where no other pathology was found, and the appendix was not 
removed(25). From 271 included patients, 56 (20.7%) were readmitted 
with RLQ pain after an average time of 10 months. Twenty-two 
(8.1%) patients underwent a new laparoscopic procedure, and the 
appendix was removed in 18, of which only one had histological 
signs of inflammation. Based on the results of this study, authors 
did not consider it necessary to remove a macroscopically normal 
appendix during laparoscopy for clinical suspicion of AA. Despite 
this, authors of the “Jerusalem guideline” of 2020, recommended 
the removal of the appendix if  it appears “normal” during surgery 
and no other disease is found in symptomatic patients [Quality 
of  evidence: low; recommendation strength: weak; 2C](24). It is 
important to note that the aforementioned considerations refer 
to overall clinical scenarios, and not to suspected CD, which can 
alter the recommendations according to the severity of associated 
inflammation.

In the European consensus on CD surgery by the European 
Crohn’s and Colitis Organization (ECCO), the authors suggest 
that when ileitis is identified without associated complications 
and the appendix is not affected by an inflammatory process, the 
terminal ileum or even the appendix should not be resected, since 
in uncomplicated CD, with no signs of  dilation or penetrating 
disease, medical treatment is usually indicated. Appendectomy in 
these cases is strongly contraindicated, due to a high risk of intra-
abdominal septic complications and fistulas(26). 

CD is often associated with characteristic macroscopic findings, 
such as the proliferation of mesentery fat involving the intestinal 
loops (“creeping fat”), hardened consistency and areas of proximal 
dilation, among others. In cases of phlegmons, blocked perforations 
or abscesses, or in cases with associated intestinal partial or total 
obstruction, an ileocecal resection is indicated. Whenever possible, a 
primary anastomosis should be performed (mostly in patients with 
good nutritional status and adequate local conditions). However, 
proximal diversion with ileostomy or double-stoma may be neces-
sary in patients with poor clinical conditions (sepsis, hemodynamic 
instability, previous use of corticosteroids, suspected malnutrition) 
and unfavorable intraoperative findings (peritonitis and local 
technical difficulties)(27). 

The diversity and heterogeneity of the recommendations dem-
onstrate the controversy of the topic and the complex dilemma that 
surgeons face when finding a normal appendix in these cases. It is 
also worth mentioning the scarcity of studies with solid evidence 
on the topic, such as those captured in this systematic review, in 
addition to the lack of specific guidelines on how to proceed surgi-
cally in an emergency situation in the close AA x CD relationship. 
Thus, a therapeutic algorithm based on the current evidence is 
suggested, which can serve as a guide for surgeons who may face 
this scenario in daily practice (FIGURE 2).

This qualitative SR is associated to some limitations which must 
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be considered when interpreting the results. The literature search 
demonstrated a scarcity of articles with good quality of evidence. 
Most studies are retrospective and purely descriptive, with limited 
patient samples. Only two studies compared groups, but were as-
sociated with important biases. Thus, a quantitative study with 
meta-analysis was not recommended due to the extreme diversity in 
methodologies and in included variables in the studies. In addition, 
there is a considerable number of  case reports and reviews over 
the topic of surgery in AA and CD, but the correlation is difficult 
because they have considerable diversity in relation to numerous 
differential diagnoses, making it impossible to correctly assess  a 
cause and effect relationship.

In summary, there is a scarce number of specific studies which 
analyzed results related to the management of  ileocecal CD in 
situations of suspected AA, with small samples and low quality 
evidence. More comparative studies with a larger number of cases 
are needed to better elucidate the issue. It is suggested that in the 
presence of an uncomplicated inflammatory process in the RLQ 

FIGURE 2. Therapeutic algorithm based on the current evidences.

with suspected CD, the appendix should not be removed. In the 
presence of a mass, ischemia, fistula or obstruction, an ileocecal 
resection is recommended and the decision between a primary 
anastomosis or a diverting stoma is individualized, considering 
intraoperative conditions, the nutritional status and the presence of 
septic conditions. Individualization of treatment must be performed 
according to the surgeons’ experience, the patients’ condition and 
the degree of inflammatory involvement.
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RESUMO – Contexto – Em muitos pacientes, o diagnóstico da doença de Crohn (DC) é feito durante uma cirurgia de urgência por suspeita de apendicite. 

O diagnóstico intraoperatório pode ser desafiador em certos casos, especialmente para cirurgiões menos experientes. Objetivo – Revisar a literatura 
em busca de evidências científicas que possam orientar os cirurgiões no manejo otimizado da DC ileocecal encontrada incidentalmente na cirurgia 
de apendicite aguda (AA). Métodos – Os estudos incluídos foram identificados por busca eletrônica no banco de dados PubMed de acordo com as 
diretrizes Itens Preferidos de Relatórios para Revisões Sistemáticas e Meta-Análise (PRISMA). As avaliações de qualidade e viés foram realizadas pelos 
critérios Índice Metodológico para Estudos Não Randomizados (MINORS). Resultados – Foram identificados inicialmente 313 estudos, dos quais 
seis foram selecionados (todos retrospectivos) para avaliação qualitativa (dois estudos eram comparativos e quatro apenas séries de casos descritivos). 
Quatro estudos encontraram uma alta taxa de complicações quando a apendicectomia ou ileocolectomia foram realizadas e em apenas um, não houve 
aumento do risco de complicações pós-operatórias com a apendicectomia. No sexto estudo, diarreia, dor abdominal prévia, anemia pré-operatória 
e trombocitopenia foram fatores preditivos independentes para DC em pacientes operados previamente por suspeita de AA. Conclusão – Apesar da 
escassez de dados e da baixa qualidade das evidências, recomenda-se que um apêndice macroscopicamente normal seja preservado na ausência de 
doença complicada quando há suspeita de DC na cirurgia de AA. As ressecções ileocecais devem ser reservadas para doenças complicadas (massa 
inflamatória, isquemia, perfuração ou obstrução). Mais estudos prospectivos são necessários para confirmar essas afirmações.
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