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Article history: Objective: To correlate the patient’s clinical data and the Alvarado’s Score as predictors of
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Accepted 4 November 2017 Methods: This is an observational, descriptive and prospective study performed at a public

Available online 3 February 2018 urgency and emergency hospital in the city of Fortaleza, Ceard, between July and December
2016, with 34 patients undergoing open appendectomy with ages between 18 and 70 years.

Keywords: Statistical analysis was performed using the SPSS program.

Appendicitis Results: The following statistical correlations were performed: number of days with abdom-

Appendectomy inal pain until the operative event and degree of inflammation according to a macroscopic

Diagnosis analysis of the appendix, Alvarado’s Score and number of days with abdominal pain until the

operative event, Alvarado’s Score and degree of inflammation according to a macroscopic
analysis of the appendix, number of days with abdominal pain until the operative event,
and number of days of hospitalization in the postoperative period, degree of inflammation
according to amacroscopic analysis of the appendix, number of days of hospitalization in
the postoperative period and Alvarado’s Score, and number of days of hospitalization in the
postoperative period; the first five correlations were statistically significant (p <0.05).
Conclusion: The use of this Alvarado’s Score in health services emerges as a tool for the
diagnosis of acute appendicitis.
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Correlacdo de dados clinicos e a escala de Alvarado como preditores da
apendicite aguda

RESUMO

Palavras-chave:
Apendicite
Apendicectomia
Diagnoéstico

Objetivo: correlacionar os dados clinicos do paciente e a pontuacdo do Escore de Alvarado
como preditores da apendicite aguda.

Meétodos: Estudo observacional, descritivo e prospectivo realizado em um hospital
secunddrio de urgéncia e emergéncia da rede publica na cidade de Fortaleza-Ceara, entre
julho a dezembro de 2016, com 34 pacientes submetidos a apendicectomia por via aberta
com idade entre 18 e 70 anos. A anilise estatistica foi realizada utilizando o programa SPSS.
Resultados: Foram realizadas as seguintes correlacdes estatisticas: nimero de dias com
dor abdominal até o ato operatério e grau de inflamacdo segundo anélise macroscépica
do apéndice, Escore de Alvarado e numero de dias com dor abdominal até o ato oper-
atério, Escore de Alvarado e grau de inflamacédo segundo andlise macroscépica do apéndice,
namero de dias com dor abdominal até o ato operatério e nimero de dias de internac¢do no
pbs operatdrio, grau de inflamacdo segundo andlise macroscépica do apéndice e nimero de
dias de internacdo no pds operatério e Escore de Alvarado e nimero de dias de internacao
no pés-operatério, sendo as cinco primeiras estatisticamente significantes (p <0,05).
Conclusdo: O uso desta escala nos servicos de saide emerge como uma possibilidade de

ferramenta para auxiliar o diagnéstico de apendicite aguda.

© 2018 Sociedade Brasileira de Coloproctologia. Publicado por Elsevier Editora Ltda. Este

é um artigo Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction

Despite being the most prevalent cause of acute surgical
abdomen, the diagnosis of acute appendicitis is hampered
by the absence of typical symptoms and of suggestive labo-
ratory data in about 20-33% of the cases.! Detection failures
can lead to both a negative appendectomy as to complica-
tions of the clinical picture.”® In this sense, scoring tests
for the diagnosis, such as the Alvarado’s Score, can con-
tribute to the early detection of cases of acute appendicitis,
reducing individual damage as well as social and material
costs.*®

With the association of clinical data to a complete blood
count, the Alvarado’s Score can be determined (Table 1). With
up to 3 points, less than 5% of patients will have acute
appendicitis and, in such cases, they can be discharged, with
guidelines for their return in case of progression, or for serial
clinical exams. With an Alvarado’s score of 4-6, a sensitivity
of 35% is observed for acute appendicitis; the patient’s hospi-
talization is then indicated for a more detailed investigation,
especially in cases of children, the elderly and women of child-
bearing age. With 7 or more points, sensitivity rises to 78%
in women and to 94% in men, indicating an urgent surgical
approach. In the latter group, a little more than 10% of the
laparotomies or videolaparoscopies will reveal no alterations
in the vermiform appendix.*1°

In the case of an early diagnosis, the surgery is usu-
ally of simple execution, without significant repercussions in
the postoperative period. In cases of late diagnosis, there is
usually a development until the occurrence of appendicular
perforation and/or necrosis, with a higher prevalence of com-
plications, extensive surgeries, prolonged admissions, and a

more difficult recovery in the postoperative period, with a
higher social cost and also with higher costs for the health
system.!-14

In view of this, our study sought to correlate the patient’s
clinical data and the results of the Alvarado’s Score as predic-
tors of acute appendicitis, which can be used in emergency
care for the early detection of this problem.

Method
Study design and data collection

This is a prospective, observational, and descriptive study, per-
formed at a secondary emergency and emergency hospital in
the city of Fortaleza, Ceard. During the period from July to
December 2016, 34 patients aged 18-70 years and submitted
to open appendectomy were evaluated. According to resolu-
tion 510/2016, sociodemographic data, the Alvarado’s Score
(Table 1), the number of days with abdominal pain until the
surgery, the degree of inflammation according to the macro-
scopic analysis of the appendix (Table 2), and the number of
days of hospitalization in the postoperative period were col-
lected. It was assumed that there is a correlation between the
Alvarado’s Score and the macroscopic analysis of the appendix
(Table 3).

Variables studied

As a primary variable, the Alvarado’s Score was used. The sec-
ondary variables were macroscopic analysis of the appendix,
number of days of abdominal pain, and days of hospitalization
in the postoperative period.
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Table 1 - Statistical correlations between days of abdominal pain, Alvarado’s Score, macroscopic degree of the appendix,

and days of hospitalization in the postoperative period.

Parameters evaluated p-values p?

1. Number of days with abdominal pain until the operative event vs. Degree of 0.722 0.0012
inflammation according to a macroscopic analysis of the appendix

2. Alvarado’s Score vs. Number of days with abdominal pain until the operative event 0.466 0.005%
3. Alvarado’s Score vs. Degree of inflammation according to a macroscopic analysis of the 0.515 0.02%
appendix

4. Number of days with abdominal pain until the operative event vs. Number of days of 0.474 0.005%
hospitalization in the postoperative period

5. Degree of inflammation according to a macroscopic analysis of the appendix vs. Number 0.485 0.004*
of days of hospitalization in the postoperative period

6. Alvarado’s Score vs. Number of days of hospitalization in the postoperative period 0.239 0.174

@ p-values <0.05.

Table 2 - Parameters and Alvarado’s scores.3

Parameter Alvarado’s score

Migratory pain for RIF

Nausea and vomiting

Anorexia

Defense in RLQ

Pain from decompression in RIF
Fever

Leukocytosis

Left shift

P NR PR NR R R

RIF, right iliac fossa; RLQ, right lower quadrant.

Table 3 - Macroscopic analysis of the appendix.>

Finding Grade
Inflamed I
Gangrenous, suppurated or necrotic I
Perforated, with localized free liquid or a local abscess 111
Perforated with diffuse peritonitis v

Statistical analysis

Statistical analysis was performed using the SPSS v.22 pro-
gram from IBM, with the use of descriptive statistics and the
Spearman coefficient (p), as follows: strong (o >0.7), moder-
ate (p=0.4-0.69) and weak (o <0.4) correlation. We considered
p<0.05 as significant.

Ethical aspects
The project was approved by the ethics committee of the

institution and received a favorable opinion under number
0345.2016.1.

Results

Of the 34 patients in the study, 73.5% were males, mean
age=30.8+11.83 years. The mean of the Alvarado’s Score
was 9.29+0.906, with a distribution according to Fig. 1.
In relation to the macroscopic analysis of the appendix, a
mean=3.15+0.989 was obtained; finally, for the number of
days of hospitalization in the postoperative period, a mean
of 3+1.015 days was found.
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Fig. 1 - Number of patients per Alvarado’s score.

The results of the Spearman coefficient analysis show a sta-
tistical correlation between number of days with abdominal
pain until the surgery and degree of inflammation accord-
ing to the macroscopic analysis of the appendix (p=0.001);
Alvarado’s Score and number of days with abdominal pain
until the surgery (p=0.005); Alvarado’s Score and degree of
inflammation according to the macroscopic analysis of the
appendix (p=0.002); number of days with abdominal pain
until the surgery and number of days of hospitalization in
the postoperative period (p=0.005); and between the degree
of inflammation according to the macroscopic analysis of
the appendix and the number of days of hospitalization in
the postoperative period (p=0.004). No correlation was found
between the Alvarado’s Score and the number of days of hos-
pitalization in the postoperative period (0.174). These results
are summarized in Table 1.

Discussion

In view of the similarity of the symptoms of acute appendicitis
with other conditions that are seen in medical emergen-
cies, it is not uncommon for misconceptions and delays
in the diagnosis of the condition, especially in its initial
periods, which negatively affects the related morbidity and
mortality.'>'>"77.10 Based on the findings and experience of the
surgeon, the decision to be taken should be decided as quickly
as possible, and the Alvarado’s Score is a good tool to guide
the best option between hospital discharge, deepening of the
diagnostic investigation or surgical approach. This situation
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carries with it an important responsibility since both a wrong
approach in negative cases and a delayed diagnosis in posi-
tive cases can have deleterious effects on the patient, besides
generating avoidable costs for the health services.!*18-20

It is known that the greater the number of days of evo-
lution of acute appendicitis, the greater the inflammatory
process.'>1%?1 In the present study, in those subjects with
more days of abdominal pain, higher macroscopic degrees
of inflammation in the vermiform appendix were observed,
which was supported by a robust and statistically significant
correlation.

Thus, our findings confirm the hypothesis tested in
this study, that is, the existence of a correlation between
the Alvarado’s Score and the macroscopic findings of the
appendix. These findings indicate the use of the Alvarado’s
Score as a viable possibility to be used by clinicians and emer-
gency physicians for the early detection of cases of acute
appendicitis. There is also the possibility of carrying out a
study to evaluate the use of the Alvarado’s Score in health
services, in order to evaluate its cost-effectiveness ratio.

Conclusion

The faster the therapeutic definition of acute appendicitis, the
lower the chance of occurrence of necrosis or abscess forma-
tion in the appendix, and the shorter the length of hospital
stay in the post-operative period. In this way, we can consider
the Alvarado’s Score as an accessible and effective tool for opti-
mizing the approach to patients with a suggestive picture of
appendicitis. In addition, the Alvarado’s Score may also sug-
gest the degree of inflammation of the appendix, but it has a
weak correlation in relation to the days of hospitalization in
the post-operative period.
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