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Summary

Background: Acute appendicitis neither suspected nor diagnosed could develop a perforation or otherwise it would take to removing of a normal appendix. 

Objectives: Utilization of a clinical score system for aided diagnosis of this pathology and can reduce a negative appendicitis.

Setting: Central Guard Service and General Surgery Service room 3/5 “Pablo Luis Mirizzi”. National Clinical Hospital. Córdoba. Argentina.

Design: Prospective and protocoled study.

Material and Methods: It comprises 1119 patients studied between August 2005 and December 2024. Of these, 588 were male and 531 female, with 
an average age of 25.3 years. All patients underwent the Alvarado Score at admission surgical exploration was decided in 1061 patients (94.80%). Of the 
remaining 58 (5.18%), they were excluded due to another pathology. The diagnosis of acute appendicitis was confirmed by surgical findings and pathological 
anatomy.

Results: Operative findings found that 962 patients (90.60 %), had acute appendicitis. There was no postoperative mortality. In relation to morbidity, there 
were 2.2% of medical complications and 16.30% of surgical complications. The pathological report showed a normal cecal appendix in 99 patients. Therefore, 
the incidence of negative appendectomies was 9.3%.

Conclusions: The utilization of score related to the surgical and anatomo pathology finding confirmed it was appreciable from 6 points to acute appendicitis 
diagnosis.

INTRODUCTION

One of the most common surgical emergencies that 
are admitted to an on-call service for clinical evaluation, 
diagnosis and treatment is pain in the right iliac fossa 
with probable suspicion of acute appendicitis. This 
undiagnosed pathology can evolve into perforation, with 
this complication ranging from 15 to 37% [1].

In 1986, Alvarado [2], described a simple Score system, 
from a clinical point of view, that can be performed by 
general practitioners and surgical residents in the event of 

suspicion of acute appendicitis, which will allow a correct 
diagnosis in the vast majority of cases.

In order to try to reduce the number of normal 
appendectomies and at the same time not increase the 
number of appendicular perforations, different types of 
Scores have been mentioned in the world literatura [3], 
for the diagnosis of acute appendicitis, but they have been 
difficult to implement for this pathology. 

Undoubtedly, with the use of complementary methods 
such as abdominal ultrasound and computed tomography 
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in this pathology, it has been possible to reduce the 
incidence of negative appendectomies [4,5], as well as 
other modified Alvarado scores [6-9], with varied results.

In our experience, with respect to the subject in 
different publications [10-13], the objective of which has 
been to evaluate patients with pain in the right iliac fossa 
with probable suspicion of acute appendicitis, which has 
decreased negative appendectomies, which were always 
controlled with the pathology report.

MATERIAL AND METHODS

Between August 2005 and December 2024, a 
prospective and protocolized study was carried out at the 
Central Guard Service and General Surgery Service room 
3/5 “Pablo Luis Mirizzi” of the National Hospital of Clinics, 
whose objective was to evaluate patients with pain in the 
right iliac fossa region and probable suspicion of acute 
appendicitis by means of a Score system.

A total of 1,119 patients were hospitalized, of whom 
588 were male (53%) and 531 female (47%), with an 
average age of 25.3 years (range between 15 and 91 years) 
(Table 1). All patients underwent the Alvarado Score at 
admission, which is based on three clinical symptoms, 
three physical signs, and two laboratory findings as shown 
in Table 2.

The time between the onset of symptoms and admission 
to the emergency room was between 1 and 9 days, with 
the vast majority consulting within 48 hours of admission 
to the emergency room. (71,4%). On admission, a first 
Alvarado Score was made, which showed 7 patients with 
a score of 3 points, 24 with 4 points, 37 with 5, 178 cases 
with 6, in 214 cases with 7, there were 263 with 8 points, 
250 with 9 and finally 146 with 10 points (Table 3). 

All patients were hospitalized, and abdominal 
ultrasound was performed in 569 patients (50.8%). Of 
these, 210 were negative for diagnostic suspicion (36.9%) 
and 359 were positive (63%). Finally, 13 abdominal CT 
scans (1.16%) were performed.

Based on the clinical findings, physical examination, 
laboratory, and a second assessment with the Alvarado 
Score, surgical exploration was decided in 1,061 patients 
(94.8%), of whom 902 had a preoperative suspicion of 
acute appendicitis (85%), 135 with localized peritonitis 
(12.7%), and 27 with generalized peritonitis (2.54%).

Of the remaining 58 patients of the total (5.18%), 32 
cases (2.85%) suffering from gynecological disease and 26 
patients (2.32%) with renal pathology were excluded. In 
relation to the preoperative assessment according to the 
ASA. Of these, 616 were ASA IE, 344 ASA IIE, 82 ASA IIIE, 
and 19 ASA EVI (Table 4). Finally, the diagnosis of acute 
appendicitis was confirmed by the surgical findings and 
the pathological report. 
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Table 2: Alvarado's score

ALVARADO SCORE POINTS
SYMPTOMS
Migratory pain in L.R.Q
Nausea and vomiting.
Anorexia.

(1)
(1)
(1)

SIGNS
Defense in L.R.Q
Fever > 37º C.
Painful decompression

(2)
(1)
(1)

LABORATORY
Leucocitosis (> 10 x 109L).
Neutrophil left deviation.

(2)
(1)

TOTAL 10
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RESULTS

Of the 1061 patients operated on, 962 had an 
inflammatory picture of the cecal appendix (90.60%). 
Distributed as follows: 756 patients had acute appendicitis 
(71.45%), in 180 cases it was localized peritonitis (16.96%) 
and in 26 with generalized peritonitis (2.45%). Of the 
remaining 99 patients operated on, 48 cases were normal 
appendages without other abdominal pathology (4.52%), 
in 39 women had a gynecological disease (3.67%), 8 with 
acute cecal diverticulitis in which a right hemicolectomy 
was performed (0.75%) and finally in 4 with Meckel’s 
diverticulitis (0.37%) who also had their cecal appendix 
resected (Table 5). 

There was no operative mortality. Morbidity was 19 
patients (18.66 %) Medical complications were 25 patients 
(2.35 %) that included 12 Pheunopathy 4 stroke, 4 APET, 4 
Bronchospasm, finally 1 Catheter Infections (Table 6). 

On the other hand, there were 173 patients (16.30%) 
with surgical complications, among them, 95 cases 
presented a seroma of the surgical wound (8.95%), 55 a 
wall abscess (5.18%), 7 a hematoma of the abdominal wall 
(0.65%), 1 patient with cecal fistula that evolved favorably 

with medical treatment (0.65%), 5 abdominal bleeding, 
plus another 10 total (0.94%) that required reoperation, 
which include 2 cases of abdominal sepsis, 2 cases of 
perforated gastric ulcer, 2 cases of acute cholecystitis, 2 
cases of intestinal occlusion, and 2 cases of intra-abdominal 
hemorrhage (Table 7).

The pathological anatomy of the surgical specimens 
showed in 104 cases acute catarrhal appendicitis (9.80%), 
186 with acute phlegmonous appendicitis (17.5%), 561 
with acute suppurative appendicitis (52.87%), 109 with 
acute gangrenous appendicitis (10.27%), 7 with low-
grade neuroendocrine carcinoma or carcinoid carcinoma 
(0.65%), and 99 patients with a normal cecal appendix 
(9.33%). Among them, 39 had a gynecological disease 
(3.67%), 4 had Meckel’s diverticulum (0.37%), 8 had acute 
cecal diverticulitis (0.75%), and 48 patients had a normal 
appendix (4.52%). Therefore, the incidence of negative 
appendectomies was 9.33%, if we compute the total of the 
normal anatomopathological appendages studied (Table 
8). However, we must draw attention to only 48 patients 
with normal cecal appendix (4.52%), without other 
pathology, confirmed by pathological anatomy.
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Hospitalization was a mean of 1.33 days. For our 
study, the use of the Alvarado Score in relation to the 
anatomopathological findings confirms the diagnosis 
of acute appendicitis based on an Alvarado´s Score of 6 
points. 

DISCUSSION

Acute appendicitis (AE) remains the most common 
abdominal emergency in all emergency departments [14], 
being more frequent between 10 and 20 years of age, 
with a preponderance in males [15]. The diagnosis of this 
pathology is still clinical.	

In an effort to reduce this percentage of negative 
appendectomies, as well as to reduce the time to diagnosis 
so as not to increase the average number of appendicular 
perforations, different systems of clinical scores [16,17], 
abdominal ultrasound [18,19], computed tomography 
[20,21], various laboratory tests [22,23], have been 
mentioned in the literature. but we believe, like Denizbasi 
et al. [24], that when diagnostic imaging methods are not 
available, we try to use a clinical score system such as the 
Alvarado Score, which is accessible in our daily work, in 
order to suspect the pathology.

We believe that, like other authors [25], the findings 
of abdominal ultrasonography should not influence the 
clinical judgment of the surgeon in patients with a high 
probability of AE. We also think that this method should 
be performed in those patients who will benefit from 
this study. On the other hand, different authors [17,26], 
propose the use of abdominal CT in diagnostic studies 
routinely in patients with pain in the right iliac fossa and 
suspected AE, in order to further reduce the incidence 
of negative appendectomies, which would be less than 
3%. We, believe, as do Hong et al. [27], that abdominal 
T.A.C. should not be considered routine for the diagnosis 
of acute appendicitis. However, it should be taken into 
account in patients with complicated and advanced acute 
appendicitis, where they would benefit from this study for 
diagnosis and probably for initial non-operative treatment 
[28].

The most determining prognostic factor in AA is 
appendicular perforation, implying drastic changes in its 
morbidity and mortality, so much so that the literature 
shows a mortality of 4% in perforated appendicitis vs. 
0.7% in non-perforated appendicitis, in the same way that 
morbidity varies from 24% in perforated appendicitis 
to 4% in non-perforated appendicitis [29]. For all of the 
above, we believe that a timely, early and safe diagnosis 
represents the key starting point towards correct and 
effective treatment.

A surgeon familiar with the disease establishes the 
diagnosis with 97% sensitivity and specificity, comparable 
to imaging methods [27,30,31]. Alvarado’s score with a 
score of 6 was close to the diagnosis in 80% of cases, with 
7 points in 90%, with 8 points in 93%, with 9 points 95% 
and with 10 points 100% in our experience.	

To better understand our results, the ROC curve [32], 
that combines the True Positive (TPR) and false positive 
(FPR) ratios is very useful. An ROC space is defined by 
the relationship between FPR and VPR as x-axes and y, 
respectively, and represents the trade-offs between true 
positives (in principle, benefits) and false positives (in 
principle, costs). Since VPR is equivalent to sensitivity 
and FPR equals 1-specificity, the ROC graph is also known 
as the sensitivity vs. (1-specificity) representation. Each 
prediction result represents a point in the ROC space 
(Graph 1). 

The diagonal divides the ROC space. Dots above the 
diagonal represent good results, i.e. better than chance, on 
the contrary, dots below this line represent worse results 
than chance. This is why, in healthcare, ROC curves are 
often called diagnostic performance curves.

In our work, we compared the performance of a clinical 
diagnosis with the score, using the pathological anatomy 
to determine which were the false positives and false 
negatives. Thus, the area below the ROC curve found was 
0.652. As this is a value higher than 0.50, he indicated that 
the Alvarado Score made it possible to distinguish true 
positives from false positives. The CI (95%) was [0.58; 
0.72], which confirms that the area would be greater than 
0.50 and could reach a value of 0.72 (Graph 2).

Finally, we believe that based on our findings in this 
prospective and protocolized study we have decided 
to carry out a diagnosis, hospitalization and treatment 
algorithm (Graph 3). In patients who have an Alvarado 

Graph 1 Interpretation of the ROC Curve.
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Score of less than 4 points, they should not be hospitalized 
and will be monitored after 24 hours, to observe their 
clinical evolution. Those who have a score between 4-5 
points should be hospitalized for clinical control for 24-
48 hours, and according to their evolution, whether their 
symptoms have improved, they will be discharged or, on 
the contrary, the clinical deterioration and the increase in 
the Alvarado score should be treated surgically. Finally, 
patients with 6 or more stitches should also be admitted, in 
order to decide on a surgical procedure as soon as possible. 
In some publications [2,7,33-36], on clinical assessment 
of the acute abdomen in patients with suspected acute 
appendicitis, applying this Score, they have shown a result 
of 97% of positive diagnosis with a Score equal to or 
greater than 7, and 86% with a Score equal to or greater 
than 5 points.

As conclusions, we think that the Alvarado Score is a 
simple clinical tool to apply in medical practice that can 

be performed by non-specialized physicians, such as 
generalists and residents in surgery. In addition, it is a 
system that has allowed us from a clinical point of view, to 
reach the diagnosis of the suspicion of Apendicitis and thus 
reduce negative appendicitis by 9.3%, in the total group 
with other pathologies such as acute cecal diverticulitis, 
Meckel’s diverticulum, gynecological processes. But it only 
decreases to 4.2% when they are taken for suspicion of 
acute appendicitis where they were negative. We believe 
that the use of the algorithm presented above, added to a 
good clinical judgment in the surgical abdomen, was what 
allowed good results to be obtained in the suspicion of this 
pathology.	
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