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Abstract
Acute Appendicitis (AA) is the major cause of emergency abdominal surgery. It mainly affects
young individuals, but its incidence has increased in the elderly. The retardment of the diagnosis
and treatment of AA in the elderly can lead to more associated complications. This study aims to
evaluate the differences in the presentation and postoperative evolution of AA in patients over 50
years old, based on a retrospective observational clinical study with data collected from the medical
records of patients over 18 years old who underwent emergency appendectomy between the years
of 2014 and 2015. Significant statistical differences were identified between the groups in terms of
age, presence of comorbidities, severity of appendicitis, need for a postoperative drain and length
of hospital stay. It is concluded that the patient with AA above 50 years old presents a more severe
condition.
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Acute Appendicitis (AA) is the most frequently abdominal surgical emergency; thus,
appendectomy is the non-elective most performed surgery by general surgeons [1]. The lifetime
risk of AA is about 7% [2,3]. It is a disease that mainly affects young individuals, while it represents
only 10% of cases of emergency abdominal surgery in the elderly [4]. However, the incidence in
this age group has increased, probably related to the rise of life expectancy and improved methods
diagnostics [1,5]. Elderly patients diagnosed with AA already have a higher rate of morbidity
and mortality, when compared to the young patients, because they present comorbidities and
physiological changes typical of senility [6]. Furthermore, the elderly may also have atypical
symptoms of AA, initially suggestive of intestinal obstruction or diverticulitis, delaying the proper
diagnosis. The delay in the diagnosis and treatment of AA in the elderly leads to an increase in the
incidence of perforation of the cecal appendix, which can reach 70% in this age group, worsening
of the patient's clinical condition, higher number of perioperative complications and increased
morbidity and mortality [3-9].
Since the diagnosis of AA has grown in the elderly population for several reasons, including
superior accuracy in the diagnosis, it becomes pertinent to carry out more studies on the subject. The
purpose of this paper is to evaluate the differences in the postoperative presentation and evolution of
acute appendicitis in patients over 50 years old.

Methods
Type of study
This retrospective observational clinical study refers to patients with a diagnosis of AA, who
underwent a laparoscopic appendectomy in our center from January 1st, 2014 to December 31st,
2015. Data were collected from medical records and surgical maps. Only patients older than 18
years, from both genders, were included.
Sample
Initially, 315 medical records of patients were submitted to urgent laparoscopic appendectomy
due to clinical and/or radiological diagnosis of AA.
After the preliminary analysis of these records, the following were excluded:
•

Patients without diagnosis confirmed of AA by anatomopathological examination.
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Figure 1: Distribution of participants in groups.

•

Patients with incomplete data in the medical record.

was performed using the student's t test for independent variables.

After the exclusions, the final sample was composed of 174
participants (55.54% males with an average age of 37.2 ± 13.16 years).

• The comparison of categorical variables between the 2 groups
was performed using the Chi-square test.

These participants were divided into two groups according to age:

• Correlations between numerical variables were obtained using
Pearson's p test.

•
Group A: 143 participants (58% male) under 50 years old
(32.5 ± 8.1 years).

• Values of p<0.05 were considered significant.

•
Group B: 31 participants (51.6% male) aged 50 or over (58.6
± 9.5 years).
1.

Ethics
The project was approved by the Research Ethics Committee of
Edmundo Vasconcelos Hospital. The informed consent term was
dismissed by the ethics committee since it refers to a retrospective
study and data was collected from medical records. There are no
conflicts of interest between the study authors.

The distribution of the groups is shown in the diagram in Figure

Types of variables
The following variables were analyzed: demographic (gender
and age), presence of previous comorbidities (systemic arterial
hypertension, hypothyroidism, diabetes mellitus, fibromyalgia,
dyslipidemia, smoking and hepatitis C), time between onset of
symptoms and seeking medical attention, levels of C-Reactive Protein
(CRP) and presence of leukocytosis at admission, time between
admission to the surgical procedure, postoperative complications
(nausea/vomiting, diarrhea, intracavitary abscess, abdominal pain,
fever, bradycardia, thrombophlebitis, urinary retention, abdominal
focus sepsis, atelectasis and hypotension), AA severity according
to the anatomopathological aspect of the cecal appendix (phase I:
catarrhal; phase II: edematous; phase III: gangrenous; phase IV:
perforative) 10, use of abdominal drain, admission to an Intensive
Care Unit (ICU) and length of hospital stay.

Results
We found 143 patients under the age of 50 years (82%) and 31
participants over 50 years old (18%). The summary table (Table 1)
below presents the data found in the comparison between the groups.
Numerical variables are expressed as mean ± standard deviation and
categorical variables in percentage. The comparisons that showed
statistical significance (p<0.05) are expressed in red. It was observed
a statistically significant difference between the groups regarding
age, presence of comorbidities, severity of appendicitis, need for
a postoperative drain and length of hospital stay. The univariate
analysis correlating the age variable (all participants) with the other
numerical variables is summarized in Table 2. The correlations that
presented statistical significance (p<0.05) are expressed in red.

Discussion

Statistics
Data compilation and calculations (means and standard
deviations) were performed in an Excel® spreadsheet. Statistical
analysis was performed using the statistical calculator Social Science
Statistics Calculator.

Our results showed that patients with AA and older than 50
years: (1) had more severe AA from the histopathological point of
view, (2) more need for abdominal drain and (3) a longer period
of hospitalization than the younger patients. AA is one of the most
common causes of abdominal pain and urgent abdominal surgery.
Previous studies show that appendicitis in the elderly tends to be
associated with a higher risk of perforation and complications, due
to the higher number of comorbidities, longer time of the onset of

• The normality test applied was the Shappiro-Willk. All variables
showed normal distribution.
• The comparison of numerical variables between the 2 groups
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Table 1: Summary table with the main findings in the comparison between groups A and B.

Age (years)

Group A

Group B

32.5 ± 8.10
58.10

Gender (% male)
Presence of previous comorbidities (%)

Test

p

58.6 ± 9.50

t- Student

0.0001

51.60

Chi-square

0.5

23.60

56.25

Chi-square

0.04

Symptom-care time (hours)

45.52 ± 40.26

47.6 ± 33.60

t- Student

0.25

Admission-surgery time (hours)

21.02 ± 12.90

19.1 ± 7.60

t- Student

0.25

77.41

76.23

Chi-square

0.981

63.97 ± 69.03

74.6 ± 87.45

t- Student

0.22

5%

25%

Chi-square

0.0001

13.38

21.87

Chi-square

0.054

Leukocytosis (%)
C-reactive protein (CRP) (mg/dl)
Severity of appendicitis (% phase IV)
Postoperative complications (%)
Need for drain (%)

2

14,8

Chi-square

0.0232

1.5%

6.4%

Chi-square

0.0881

56.5 ± 28.84

75.75 ± 35.31

t- Student

0.0001

Need for ICU (%)
Length of hospital stay

Table 2: Correlation between the age of the participants and the other numerical
variables.
p

Symptom-care time (hours)

0.0919

0.2277

Admission-surgery time (hours)

-0.0230

0.7632

C-reactive protein (CRP) (mg/dl)

0.0671

0.3797

Severity of appendicitis (% phase IV)

0.3501

0.0001

Length of hospital stay

0.223

0.0031

is in line with the literature [5]. In the present study, we found no
differences between the groups, neither in the onset of symptoms to
surgical treatment time, nor in relation to the level of the CRP or the
presence of leukocytosis. Likewise, age was not statistically correlated
with these variables. What we observed from the results found and in
other studies, is that laboratory tests of inflammatory markers have
low sensitivity to determine exclusion of AA in the elderly individual,
despite that, it is useful in the diagnosis of this disease [2,13]. Dhillon
NK et al. observed that despite the elderly patient seeking medical
attention later, the serum leukocyte count was similar between elderly
and young patients [13]. Our results indicated that from the onset of
symptoms, through laboratory analysis, to surgery, the patient over
50 behaves in the same way as the younger patient. We identified
those patients in group B presented with more severe phases in the
anatomopathological analysis of the cecal appendix. Dhillon et al.
[12] demonstrated that the histopathological complicated diagnosis
confirmation of AA, with perforation of the cecal appendix in the
elderly, was five times higher when compared to younger individuals.
Another study did not find a difference on the duration of the disease
and the surgical treatment of AA between the elderly and the young.
However, a higher rate of complicated appendicitis was observed in
the elderly group. According to the same study, the elderly arrives
at the hospital in more advanced stages of AA and with a 90%
perforation rate [14]. Although this fact can be explained by the delay
in diagnosis, we observed 25% of AA in phase IV in older patients,
even though they had a symptom onset to surgical treatment time like
younger patients. In our analysis, the length of hospital stay was longer
for patients aged 50 years or older (average of 75 h of hospitalization).
In other studies, the same was observed, whether due to the need for
intravenous antibiotic therapy for longer periods due to the severity of
the cases or due to the need for surgical conversion [14]. In our study,
there was no need to convert laparoscopic surgery to laparotomy in

Graph 1: Correlation between age and severity of acute appendicitis.

Graph 2: Correlation between age and length of hospital stay.

symptoms, communication difficulties and a wide range of possible
differential diagnoses, that reasons are related to senility and cause
a greater challenge for accurate diagnosis [11,12]. That is why the
present study aimed to identify the main vulnerabilities regarding the
treatment of AA in patients over 50 years old in our service. In our
series, there was a prevalence of 18% of cases submitted to laparoscopic
appendectomy in patients aged 50 years or over, a number that
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any of the analyzed patients. Omari et al. [6] presented the same trend
regarding the length of hospital stay, with an average length of stay of
7.4 days for complicated appendicitis and 4.2 days for uncomplicated
appendicitis. There was no difference regarding the rate of operative
complications between the groups, but there was a higher rate of
an abdominal drain in group B. This fact may be related to a higher
incidence of complicated appendicitis in older patients [14]. Segev et
al. [15] on the other hand, presented in their studies a greater number
of complications in the group of elderly patients (40.3%). Due to that
discrepancy between the studies, the relevance of carrying out new
and further studies is perceived.
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