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  A R T I C L E   I N F O                                      A B S T R A C T 
 

With increased life expectancy and the growing total population of elderly 
patients, there has been rise in the number of cases of acute appendicitis in 
elderly people. Although acute appendicitis is not the most typical 
pathological condition in the elderly, it is not uncommon. Most of these 
patients require surgical treatment, and as with any acute surgical pathology 
in advanced age, treatment possibilities are affected by comorbidities, 
overall health status, and an increased risk of complications. 
This case is about a 95 years old male with abdominal pain and Acute 
appendicitis that CT shows inflammation and appendectomy in safe mode 
did and he discharge healthy. 
Appendicitis, an inflammation of the vermiform appendix, is one of the 
most common causes of acute abdomen and one of the most frequent 
indications for emergency abdominal surgery worldwide. Any person older 
than 65 years old is considered elderly. The elderly population constitutes 
only 5-10% of total appendicitis cases. The symptoms depend on the 
location of the appendix. Generally, lower abdominal pain and anorexia are 
known to be the most common symptoms of appendicitis. Although young 
adults have a higher prevalence of appendicitis, the elderly have a higher 
complication rate, 37.5% versus 43.97%. Acute appendicitis in the elderly 
constitutes a small percentage of total appendicitis cases, has a wide range 
of presentations, and is associated with a higher rate of complications, 
making it a challenging diagnosis. Thus, we believe that acute appendicitis 
in the elderly needs to be further studied and more data should be added to 
the literature which will help establish the diagnosis of appendicitis to avoid 
delayed diagnosis and possible complications. 
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Introduction 
Appendicitis is an inflammation of the 
vermiform appendix. It is one of the most 
common causes of acute abdomen and one of 
the most frequent indications for emergency 
abdominal surgeries worldwide [1]. In clinical 
practice, treating the patient based on their age 
group is one of the important consideration’s 
clinicians should keep in mind. It is important 
to identify a patient’s age group to foresee how 
they may differ from the typical disease 
presentation. Elderly people are defined as any 
person aged 65 years or older [2]. Appendicitis 
in elderly patients accounts for 5-10% of total 
cases [3]. The prevalence of complicated 
appendicitis increases with age, reaching 37.5% 
in patients aged 40-64, 43.97% in those aged 65-
74, and further rising to 56.84-63.0% for 
patients aged above 75 and 64.9-72.7% for 
those over 80 years old [4,5]. Acute appendicitis 
is one of the most common surgical 
pathological conditions, with a lifetime risk of 
7–8% [35]. In the Western world the incidence 
of acute appendicitis has been stable over the 
last 20 years after a decrease in the 20th century, 
but recently there has been an increase in 
incidence in South America, Asia, and the 
Middle East [36,37,38]. The incidence of acute 

appendicitis in the elderly is rising due to a 
longer life expectancy [37]. The most common 
symptoms associated with acute appendicitis 
are also observed in elderly patients—lower 
abdominal pain (93.9–97.6%), anorexia (57.6–
67.0%), nausea and vomiting (45.5–68.3%), 
shifting pain (30.3–45.1%), right iliac fossa pain 
(60.6%), and pyrexia (21.2–26.8%) [39, 40]. 
Elderly patients may not have conclusive 
clinical signs of acute appendicitis, but signs of 
peritonitis—abdominal distention, reduced 
abdominal wall movement, severe tenderness, 
localized and generalized guarding—are more 
pronounced [38]. 
 

Case Presentation 
This case is about a 95 years old male with 
abdominal pain from 2 days before and no 
recurrent similar pain before that admit in 
general surgery part. Examination starts and lab 
data was normal and, in his body, just we find 
RLQ tenderness. CT was done and just shows 
inflammation in fat around the appendix. We 
decide to programing a surgery in midline parts 
and in surgery we find acute appendicitis 
(figure1) with normal small and large bowel. 
One days after surgery we start eating and we 
discharge him 2 days after admission healthy. 

 
Figure1: Acute appendicitis. 
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Discussion 
Acute appendicitis is mainly caused by a luminal 
obstruction that can lead to inflammation, 
ischemia, and, consequently, perforation and 
peritonitis or contained abscess. The cause of 
obstruction differs according to age. At a young 
age, lymphoid follicular hyperplasia is the most 
common cause of obstruction of the vermiform 
appendix, whereas in older adults, fecolith, 
fibrosis, and neoplasia are the most common 
causes. When obstruction occurs, the 
intraluminal and intramural pressure of the 
appendix increases, leading to the occlusion of 
small vessels and resulting in ischemia [4]. 
Multiple risk factors for appendicitis have been 
reported in the literature, including unhealthy 
diet, smoking, a family history of appendicitis, 
low socioeconomic status, and the use of 
probiotics and antibiotics [7]. The typical 
symptoms of acute appendicitis include colicky 
pain that starts in the periumbilical area and 
then becomes constant and sharp, ultimately 
shifting to the right lower quadrant with 
tenderness at McBurney’s point. Anorexia, 
nausea, vomiting, and fever are associated 

symptoms [8]. The accuracy of the diagnostic 
evaluation relies on the experience of the 
attending physician. A high index of suspicion 
is crucial as elderly patients can present with 
atypical symptoms. A combination of clinical 
signs, laboratory findings, and imaging is 
important to establish a diagnosis. The 
laboratory tests for suspected acute appendicitis 
should include a complete blood count with 
differential and serum C-reactive protein, with 
their combination significantly increasing the 
sensitivity. Although there are many scoring 
systems for the diagnosis of acute appendicitis, 
the most common is the modified Alvarado 
score   (Table1) A score of ≤3 suggests that the 
diagnosis of appendicitis is unlikely and another 
diagnosis should be considered, while patients 
with a score of >3 should undergo further 
evaluation for appendicitis [9]. The definition of 
the term “elderly” is somewhat unclear. 
Conventionally, it has been considered as a 
chronological age of 65 or older, but the World 
Health Organization and the Japanese 
Geriatrics Society have recently suggested a cut-
off value 75 or older based on improvements in 
physical function over the last 10–20 years [23]. 

 
Table 1: Modified Alvarado score for the diagnosis of appendicitis. 

 

Feature Points 

Migratory right lower quadrant pain 1 

Anorexia 1 

Nausea or vomiting 1 

Tenderness in the right lower quadrant 2 

Rebound tenderness in the right lower quadrant 1 

Fever >37.5°C (>99.5°F) 1 

Leucocytosis of white blood cell count >10 × 109/L 2 

Total 9 

 
Contrast-enhanced CT of the abdomen is the 
imaging modality of choice while ultrasound 
and magnetic resonance imaging are reserved 
for children and pregnant women. The findings 
on CT can include appendiceal wall thickening 
or enhancement, peri-appendiceal fat stranding, 
and/or appendicolith [10]. The standard 
management of acute appendicitis is an 

appendectomy, either laparoscopic or open 
appendectomy. Recent studies suggest that 
conservative management with antibiotics is 
not inferior to surgical management in many 
cases [11]. However, for elderly patients in 
particular, a small study reported a 20% 
recurrence rate for those who were managed 
conservatively [12]. In elderly patients with 
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appendicitis, the diagnosis may be challenging 
as the classical symptoms may not be 
prominent, or the presentation may be non-
specific [4] This could be because of some 
physiological changes in the elderly that can 
alter the response to the disease, such as 
diminished pain perception, localization, and 
decreased thermoregulation [13]. However, 
signs of peritonitis can be more pronounced [4]. 
Atypical presentations of appendicitis in the 
elderly include vague symptoms such as nausea, 
vomiting, generalized abdominal pain, and 
decreased oral intake [14]. Furthermore, they 
can present with changes in bowel habits in the 
form of diarrhea or constipation [15, 16]. In 
addition, they can present with pain in atypical 
locations, such as left-sided abdominal pain or 
peri-umbilical abdominal pain radiating to the 
left side of the umbilicus [17, 18]. Acute 
appendicitis in elderly patients is a challenging 
clinical entity, not only because of its 
challenging diagnosis, delayed presentation, and 
atypical clinical symptoms and signs but also 
because it is associated with a higher rate of 

complications such as perforation, gangrene, 
and abscess formation [19]. Exclusion of 
underlying malignancy is very important in this 
age group, especially cecal and appendicular 
tumors. Elderly patients with symptoms of 
acute appendicitis can harbor an underlying 
malignancy of the cecum or appendix, so it 
must be kept at the top of the differential 
diagnoses. As distinguishing appendicitis from 
colon cancer in elderly patients by symptoms or 
imaging may be challenging, a postoperative 
colonoscopy should be performed to exclude 
cancer [20]. Moreover, they may have a delayed 
recovery with prolonged hospital stays due to 
their concomitant diseases and reduced 
physiological reserve. Underlying medical 
conditions, such as congestive heart failure and 
diabetes, can increase the risk of complications 
and can affect the healing process. Moreover, 
elderly patients have reduced physiological 
reserve, which decreases their ability to 
withstand stress conditions such as surgical 
operations [21]. 

 
Table2: [24] Comparison of different scoring systems (Alvarado score, RIPASA score, Lintula 

score). 

 Alvarado Score [24] RIPASA Score [25] Lintula Score [26] 

Sex - 
Female + 0.5 

Male + 1 
Female 0 
Male + 2 

Age - 
<40 + 1 

>40 + 0.5 
- 

Duration of symptoms - 
<48 h + 1 

>48 h + 0.5 
- 

Intensity of pain - - 
Mild/moderate 0 

Severe + 2 

Anorexia 1 1 - 

Nausea or vomiting 1 1 2 

Right iliac fossa (RIF) 
pain/tenderness 

2 0.5 + 1 1 4 

Elevated temperature 1 2 3 

Guarding - 2 4 

Rebound tenderness 1 1 7 

Bowel sounds - - 
Absent/tinkling + 

4 
Normal 0 

Rovsings sign - 2 - 
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Migration of pain to RIF 1 0.5 4 

Leukocytosis (>10,000) 2 1 - 

Leukocyte left shift 
(>75%) 

1 - - 

Normal urine analysis - 1 - 

Total 10 16 32 

Points to rule out 
appendicitis 2 

<3–5 (<3 [22])  ≤15 

Possible diagnosis of 
appendicitis 

>6–7 (>6 [22]) >7.5 ≥21 

RIF: right iliac fossa. 1 score combined: 0.5 points for right iliac fossa pain (symptom) and 1 point for right iliac fossa 
tenderness (sign). 2 In the general population. Score in brackets, possible points for the elderly. 

 
Abdominal ultrasound (US) is the first-line 
imaging choice in different populations 
(children, pregnant women). However, the 
overall sensitivity of 86% and specificity of 81% 
of US limit its usefulness in older populations 
[28]. Acute appendicitis is not the most 
common pathological condition in elderly 
patients with acute abdominal pain, as it 
presents in 3% [28] to 5% [29] of all patients 
requiring computed tomography (CT). 
However, liberal use of CT is suggested in 
elderly patients with acute abdominal pain due 
to broad spectrum of conditions, as it can 
influence the treatment plan in up to 65% of 
patients with positive CT findings, medical 
management in 52%, and surgical management 
in 48% [28]. Unenhanced CT has been 
suggested for triaging elderly patients with acute 
abdominal pain [29]. There are no data on 
sensitivity and specificity exclusively in the 
elderly, but in a meta-analysis in adult 
populations, the results of second-line US 
(sensitivity 83.9%, specificity 90.9%), CT 
(sensitivity 89.9%, specificity 93.6%), and MRI 
(sensitivity 89.9%, specificity 93.6%) are 
comparable and accurate [30]. In a recent large 
randomized study comparing antibiotics with 
appendectomy (including patients with 
appendicolith), conservative treatment was 
proven non-inferior to appendectomy. After 90 
days, appendectomy was performed in 29% of 
patients in the conservatively treated group 
(25% without appendicolith, 41% with 
appendicolith) [31]. These data correspond to a 

long-term (5 years) follow-up of recurrence of 
appendicitis of 39.1% [32]. In some of the 
recent meta-analyses from Germany and China, 
appendectomy still appears more effective as 
the definitive treatment, with different results 
regarding complications—fewer complications 
in conservative treatment were found in a 
Chinese meta-analysis and no significant 
difference was reported in a German 
publication [33, 34]. The incidence of acute 
appendicitis in the elderly is rising due to a 
longer life expectancy [36]. 
 

Conclusion 
With increased life expectancy and the growing 
total population of elderly patients, there has 
been rise in the number of cases of acute 
appendicitis in elderly people. Although acute 
appendicitis is not the most typical pathological 
condition in the elderly, it is not uncommon. 
Most of these patients require surgical 
treatment, and as with any acute surgical 
pathology in advanced age, treatment 
possibilities are affected by comorbidities, 
overall health status, and an increased risk of 
complications [22]. 
Acute appendicitis in the elderly constitutes a 
small percentage of total appendicitis cases, has 
a wide range of presentations, and is associated 
with a higher rate of complications, making it a 
challenging diagnosis. Thus, we believe that 
acute appendicitis in the elderly needs to be 
further studied and more data should be added 
to the literature which will help establish the 
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diagnosis of appendicitis to avoid delayed 
diagnosis and possible complications [6]. 
Review shows that management of acute 
appendicitis in the elderly is not as 
straightforward as it is in the younger 
population. The elderly patient presents a 
diagnostic challenge regarding atypical 
presentations due to physiological changes with 
age, a wide variety of differential diagnoses, 
comorbidities and their associated 
polypharmacy, and an appropriate choice of 
imaging modality. Although we are constantly 
striving for evidence-based treatment, available 
data on elderly patients with acute appendicitis 
are mainly retrospective and based on smaller 
groups of patients. Thus, the treatment plan 
should be based on each individual case as per 
the institution or the surgeon’s preference. 
Even in elective surgery, complications are 
more pronounced in the elderly population, and 
these are even more prominent in acute settings 
such as that of acute appendicitis [23]. 
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