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v" Resume

Acute appendicitis, a common surgical emergency, presents specific difficulties when it occurs in the
elderly. Although it accounts for 5-10% of appendicitis cases, the incidence rate in the elderly is
approximately 1.5 to 2 cases per 10,000 person-years. This review explores the epidemiology, clinical
presentation, diagnostic issues, treatment options, and outcomes of appendicitis in patients aged 65 and
older. Elderly individuals often display atypical symptoms, resulting in diagnostic delays and a higher
rate of complications. Perforation rates in this group range from 30-50%, much higher than the 20%
seen in younger patients, and mortality rates are between 5-15%, compared to less than 1% in younger
populations. The presence of comorbidities and atypical symptoms further complicates diagnosis.
Imaging, particularly CT scans, is essential due to its high accuracy. Treatment plans must be
individualized, balancing the risks and benefits of surgical versus non-surgical options.

Laparoscopic appendectomy, favored for its minimally invasive nature, has shorter recovery times,
though patient health must be carefully considered.

Key words: Acute appendicitis, elderly population, diagnostic challenges, perforation rates,
laparoscopic appendectomy, Comorbidities.
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v’ Pestome

Ocmpulii anneHouyum, pacnpoCMpanénnoe Xupypzuieckoe Heoma0icHoe coCmosanue, 6bi3bl6aem
0coOble mpyOHOCMU, K020a 6O3HUKAEM Y DOIbHLIX HONCUN020 U CHIAPYUECKO20 603pacma. Xoms OH
cocmaensem 5-10% ecex ciyuaee annenouyuma, 4acmoma €20 6CMPEYAeMOCHU CPEOU HONCUTIBIX
cocmaensiem npuoauzumenvho 1,5-2 cayuasn na 10 000 uenosex 6 200. Imom 0630p paccmampueaem
INUOEMUONO2UIO, KIUHUUECKYI0 KAPDMUHY, OUAZHOCHUYECKUe MPYOHOCHU, 6APUAHMbL NeHeHUA U
UCX00bl AnneHOuyuma y nayuenmos 6 eo3pacme 65 nem u cmapuie. Y RONCUTBIX TI00€H YACHO
HAOI00AIOMCA AamuUnUYHbIE CUMRIOMbL, YN0 HPUBOOUN K 3A0ePIHCcKe OUACHOCHUKU U D01ee GbICOKOMY
yposuio ocnoxcuenuil. Yacmoma nepgopauuii ¢ smoii zpynne cocmaensem om 30 oo 50%, umo
3Hauumenvno eviuie, uem 20% y Mo100vIx nayuenmos, a cMepmuocms Koaeonemcs mexicoy 5-15%, no
cpasnenuio ¢ menee uem 1% y 6onee monoovix nayuenmos. Hanuuue conymcmeyroujux 3aoonesanuii
U AMURUYHBIX CUMPIOMOG OONOJIHUMEIbHO 0CTI0MCHAECM OuazHOcmuKy. Buzyanuzayusn, ocooenno KT,
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v" Rezyume

O'tkir appenditsit, keng targalgan xirurgik holati bo'lib, u keksalarda yuzaga kelganda o'ziga xos
giyinchiliklarni keltirib chigaradi. Garchi u appenditsit holatlarining 5-10% ini tashkil etsa-da, keksa
yoshdagi insonlarda kasallikning uchrashi tezligi yiliga taxminan 10000 odamdan 1,5-2 ta holatni
tashkil etadi. Ushbu sharh 65 yosh va undan katta bo’lgan bemorlarda appenditsitning epidemiologiyasi,
Klinik ko'rinishi, diagnostik muammolari, davolash variantlari va natijalarini ko'rib chigadi. Keksalarda
odatda atipik alomatlar kuzatiladi, bu esa diagnostika kechikishiga va asoratlarning yuqori darajaga
ko'tarilishiga olib keladi. Ushbu guruhda perforatsiya ko'rsatkichlari 30-50% ni tashkil etadi, bu yosh
bemorlarda kuzatilgan 20% dan ancha yugori bo'lib, o'lim darajasi 5-15% ni tashkil etadi, yosh
guruhlarda esa bu ko'rsatkich 1% dan kam. Komorbitlar va atipik belgilarning mavjudligi diagnostikani
yanada giyinlashtiradi. Tasvirlash usullari, xususan, KT, yuqori aniqligi sababli juda muhim
hisoblanadi. Davolash rejalari har bir bemorga individual ravishda tanlanishi kerak, jarrohlik va
konservativ usullar orasidagi xavf va foydalarni muvozanatlash kerak.

Minimal invaziv bo'lgan laparoskopik appendektomiya tezroq tiklanishni ta’minlaydi, ammo
bemorning umumiy sog'lig'i ehtiyotkorlik bilan hisobga olinishi lozim.

Kalit so’zlar: O'tkir appenditsit, keksa aholi, diagnostik qiyinchiliklar, perforatsiya darajalari,
laparoskopik appendektomiya, komorbiditlar.

Relevance
Acute appendicitis is one of the most frequent causes of acute abdominal pain requiring surgical
intervention, with a lifetime risk estimated at 7-8% in the general population [10]. Although the
incidence of acute appendicitis decreases with age, it remains a critical concern in the elderly population
due to higher complication rates and increased mortality. Elderly individuals, defined as those aged 65 and
older, account for approximately 5-10% of all appendicitis cases, with an incidence rate of about 1.5 to 2
cases per 10,000 person-years [5].

The clinical presentation of acute appendicitis in the elderly is often atypical, leading to diagnostic
delays and a higher risk of complications. Unlike the classic symptoms of right lower quadrant pain and
fever seen in younger patients, elderly individuals frequently present with nonspecific symptoms such as
generalized abdominal pain, altered mental status, and anorexia [2]. This atypical presentation, combined
with the presence of multiple comorbidities, complicates the diagnostic process and increases the likelihood
of delayed treatment [7].

Diagnostic imaging plays a crucial role in the accurate diagnosis of acute appendicitis in the elderly.
Computed tomography (CT) scans are particularly valuable due to their high sensitivity (94-98%) and
specificity (93-97%) [11]. Ultrasound and magnetic resonance imaging (MRI) are also utilized, especially
when radiation exposure is a concern. Despite advances in diagnostic imaging, the perforation rate in
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elderly patients remains high, ranging from 30-50%, compared to approximately 20% in younger
populations [10].

Management strategies for acute appendicitis in the elderly must be carefully tailored to each patient's
overall health and comorbid conditions. Laparoscopic appendectomy is generally preferred due to its
minimally invasive nature, which is associated with shorter hospital stays and fewer postoperative
complications [3]. However, non-surgical management with antibiotics may be considered for high-risk
surgical candidates, although this approach carries a risk of recurrence and complications [9].

Mortality rates for acute appendicitis in the elderly are significantly higher than in younger patients,
estimated at 5-15% compared to less than 1% in younger cohorts [7]. This increased mortality is attributed
to delayed diagnosis, higher rates of perforation, and the presence of comorbidities. Consequently, early
recognition, prompt diagnostic imaging, and appropriate management are essential to improving outcomes
in this vulnerable population.

This review aims to provide a comprehensive overview of acute appendicitis in the elderly, focusing on
epidemiology, clinical presentation, diagnostic challenges, management strategies, and outcomes. By
highlighting the unique aspects of appendicitis in the elderly, this review seeks to inform clinical practice
and guide future research efforts to optimize care for this high-risk group.

Epidemiology

Acute appendicitis is a common condition across all age groups but presents unique challenges and
characteristics in the elderly population. The incidence of acute appendicitis in the general population is
estimated at 86 cases per 100,000 person-years. However, this incidence decreases with age. In the elderly,
defined as individuals aged 65 and older, appendicitis accounts for approximately 5-10% of all cases of
acute appendicitis [10].

Recent studies indicate that the incidence rate of acute appendicitis in the elderly is about 1.5 to 2 cases
per 10,000 person-years [5]. This lower incidence in older adults is accompanied by a higher risk of
complications and mortality. For instance, the perforation rate in elderly patients ranges from 30-50%,
significantly higher than the 20% observed in younger populations [7]. This increased rate of perforation is
likely due to delays in diagnosis and the atypical presentation of symptoms in the elderly, which complicates
the clinical assessment [2].

Gender differences also play a role in the epidemiology of acute appendicitis. Males have a slightly
higher incidence of acute appendicitis than females, a trend that persists into older age. However, post-
menopausal women tend to present with a higher rate of complications compared to their male counterparts
[13].

Geographic variation in the incidence of acute appendicitis has also been observed, with higher rates
reported in Western countries compared to Eastern countries. This variation is thought to be influenced by
differences in diet, lifestyle, and access to healthcare [1].

The mortality rate associated with acute appendicitis in the elderly is significantly higher than in younger
populations. Estimates suggest that the mortality rate in elderly patients ranges from 5-15%, compared to
less than 1% in younger individuals [7]. This elevated mortality rate is attributed to several factors,
including delayed diagnosis, higher rates of perforation, and the presence of comorbid conditions that
complicate both the diagnosis and treatment of appendicitis.

Clinical Presentation

The clinical presentation of acute appendicitis in the elderly population differs significantly from that in
younger patients, often leading to diagnostic challenges and delays. Understanding these differences is
crucial for timely diagnosis and management, which can significantly impact outcomes.

Atypical Symptoms

Elderly patients frequently present with atypical and nonspecific symptoms. Unlike the classic
presentation of right lower quadrant pain, fever, and leukocytosis seen in younger individuals, elderly
patients often exhibit:

1. Generalized Abdominal Pain: Pain may not be localized to the right lower quadrant. Instead, it
can be diffuse or poorly localized, making the diagnosis less straightforward [2].
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2. Altered Mental Status: Confusion, lethargy, and changes in mental status are common,
particularly in those with preexisting cognitive impairments. These symptoms can obscure the underlying
abdominal pathology [6].

3. Anorexia and Nausea: While these are common symptoms in all age groups, in the elderly, they
may be more pronounced and persist longer, contributing to delays in seeking medical care.

Absence of Typical Signs

The absence of classic signs of appendicitis is notable in the elderly:

1. Fever: Many elderly patients do not exhibit a significant fever. The absence of fever can mislead
clinicians and delay the diagnosis [4].

2. Leukocytosis: Elevated white blood cell counts, a hallmark of appendicitis in younger patients, are
often absent or less pronounced in the elderly. This can result in an underestimation of the severity of the
condition [14].

Misleading Physical Examination Findings

Physical examination findings in elderly patients can be misleading:

1. Blunted Inflammatory Response: Due to immunosenescence, the inflammatory response in
elderly patients is often blunted. As a result, the typical signs of peritonitis, such as rebound tenderness and
guarding, may be absent or minimal [8].

2.  Comorbid Conditions: The presence of multiple comorbidities, such as diabetes, cardiovascular
disease, and chronic respiratory conditions, can mask or mimic the symptoms of appendicitis. For example,
abdominal pain in a patient with a history of diverticulitis or peptic ulcer disease may be attributed to those
conditions rather than to appendicitis [12].

Diagnostic Delays
The atypical presentation and misleading clinical signs often lead to diagnostic delays:
1. Increased Time to Presentation: Elderly patients may delay seeking medical attention due to a
lack of significant pain or reliance on self-medication for nonspecific symptoms [15].
2. Misdiagnosis: Initial misdiagnosis is common in elderly patients presenting with acute
appendicitis. Conditions such as gastroenteritis, urinary tract infections, and diverticulitis are often
considered before appendicitis, leading to further delays in appropriate treatment [10].

Complications and Outcomes

Delayed diagnosis and treatment in elderly patients often result in higher complication rates:

1. Perforation: The risk of perforation in elderly patients is significantly higher, ranging from 30-
50%, compared to approximately 20% in younger populations. This high perforation rate is attributed to
diagnostic delays and a more insidious onset of symptoms [7].

2. Abscess Formation: Abscess formation is more common in the elderly due to the delayed
presentation and diagnosis. These abscesses often require additional interventions, such as drainage, and
can complicate the clinical course [10].

3. Mortality: Mortality rates in elderly patients with acute appendicitis are significantly higher,
estimated at 5-15%, compared to less than 1% in younger cohorts. This increased mortality is largely due
to the higher incidence of complications and the presence of comorbid conditions that exacerbate the
severity of appendicitis [7].

Diagnostic Challenges

Diagnosing acute appendicitis in the elderly presents numerous challenges due to atypical clinical
presentations, the presence of comorbidities, and often-inconclusive laboratory and imaging findings.
These challenges can lead to delays in diagnosis and treatment, significantly impacting patient outcomes.

Atypical Clinical Presentations

Elderly patients often present with nonspecific and atypical symptoms, making clinical diagnosis
difficult:

1.  Non-localized Pain: Abdominal pain in elderly patients is often diffuse rather than localized to the
right lower quadrant. This atypical presentation can lead to misdiagnosis or a delayed diagnosis [2].
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2. Absence of Classic Signs: The classic triad of fever, right lower quadrant pain, and leukocytosis
is frequently absent or muted in elderly patients. For example, fever and elevated white blood cell counts
are less pronounced, leading clinicians to underestimate the severity of the condition [14].

Comorbidities

Elderly patients typically have multiple comorbid conditions that can mask or mimic the symptoms of
acute appendicitis:

1. Confounding Symptoms: Conditions such as diverticulitis, cholecystitis, and urinary tract
infections can present with similar symptoms, making it difficult to distinguish appendicitis from other
abdominal pathologies [14].

2. Polypharmacy: The use of multiple medications can alter the clinical presentation. For instance,
corticosteroids can suppress the inflammatory response, leading to a lack of typical signs of infection and
inflammation [12].

Laboratory Findings

Laboratory tests are often inconclusive in elderly patients with acute appendicitis:

1. Normal or Mild Leukocytosis: Unlike younger patients, elderly individuals may not exhibit
significant leukocytosis. This absence of elevated white blood cell counts can lead to a false sense of
security and delay further diagnostic investigations [8].

2. Atypical Inflammatory Markers: Other inflammatory markers, such as C-reactive protein (CRP),
may not be elevated to the same extent as in younger patients, further complicating the diagnosis [15].

Imaging Challenges

Imaging is crucial for diagnosing acute appendicitis in the elderly, but it is not without challenges:

1. Computed Tomography (CT) Scans: While CT scans are highly sensitive (94-98%) and specific
(93-97%), they are not always definitive. Variability in radiographic interpretation and atypical imaging
findings can complicate the diagnosis [11].

2. Ultrasound: Ultrasound may be less reliable in elderly patients due to factors such as increased
abdominal fat and bowel gas, which can obscure the appendix [13].

3.  Magnetic Resonance Imaging (MRI): MRI can be useful, especially when avoiding radiation
exposure is important, but its availability and the time required for imaging can be limiting factors in an
acute setting [10].

Diagnostic Delays

The combination of atypical symptoms, inconclusive laboratory results, and imaging challenges often
leads to diagnostic delays:

1. Time to Presentation: Elderly patients may delay seeking medical attention due to less severe or
atypical pain, leading to advanced disease and complications by the time of diagnosis [4].

2. Misdiagnosis: Initial misdiagnosis is common. Conditions such as gastroenteritis, urinary tract
infections, and diverticulitis are often considered before appendicitis, leading to further delays in
appropriate treatment [7].

Impact on Outcomes
Diagnostic challenges significantly impact outcomes in elderly patients with acute appendicitis:
1. Higher Perforation Rates: Due to delays in diagnosis, the perforation rate in elderly patients is
significantly higher, ranging from 30-50% compared to approximately 20% in younger populations [7].
2. Increased Mortality: The mortality rate in elderly patients with acute appendicitis is also higher,
estimated at 5-15%, compared to less than 1% in younger cohorts [4]. This increased mortality is largely
due to higher complication rates and the presence of comorbidities.
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Challenges of Acute Appendicitis in the Elderly
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Management and Treatment

The management and treatment of acute appendicitis in the elderly require a tailored approach due to
the unique challenges presented by this population. These include atypical presentations, higher rates of
comorbidities, and increased risk of complications. Both surgical and non-surgical options must be
considered, with careful preoperative and postoperative management to optimize outcomes.

Surgery remains the definitive treatment for acute appendicitis, and timely surgical intervention is
critical to prevent complications such as perforation and abscess formation.

Laparoscopic Appendectomy

Laparoscopic appendectomy is generally preferred over open appendectomy for elderly patients due to
its minimally invasive nature. The benefits include:

1. Reduced Postoperative Pain: Less postoperative pain compared to open surgery, which is
particularly important in elderly patients who may have lower pain thresholds and more difficulty with pain
management [3].

2. Shorter Hospital Stays: Faster recovery and shorter hospital stays, which reduces the risk of
hospital-acquired infections and other complications [7].

3. Lower Complication Rates: Lower rates of wound infections and other postoperative
complications [8].

Open Appendectomy

Open appendectomy may still be necessary in certain cases, such as:

1. Complicated Appendicitis: When there is a perforated appendix or widespread peritonitis, open
surgery may provide better access for thorough cleaning and drainage [13].

2. Contraindications to Laparoscopy: In patients with severe cardiopulmonary disease or other
contraindications to pneumoperitoneum (increased intra-abdominal pressure caused by insufflation during
laparoscopy) [15].

Non-Surgical Treatment

In certain cases, particularly among high-risk surgical candidates, non-surgical management with
antibiotics may be considered:

1. Antibiotic Therapy: Broad-spectrum antibiotics can be used to treat appendicitis conservatively,
particularly in cases where surgery poses a high risk. This approach can be effective in managing
uncomplicated appendicitis but carries a risk of recurrence [9].
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2. Selection Criteria: Patients selected for non-surgical treatment typically have no signs of
perforation, abscess, or generalized peritonitis and are closely monitored for signs of deterioration [3].

Preoperative Considerations

Comprehensive preoperative assessment and optimization are crucial for elderly patients due to their
higher burden of comorbidities:

1. Cardiovascular Assessment: Evaluating and optimizing cardiovascular status is essential to
reduce the risk of perioperative cardiac events [12].

2. Pulmonary Function:; Assessing and optimizing pulmonary function, especially in patients with
chronic obstructive pulmonary disease (COPD) or other respiratory conditions, is vital [7].

3.  Medication Review: A thorough review of the patient’s medications, particularly anticoagulants
and antiplatelet agents, is necessary to manage bleeding risks [8].

Postoperative Care

Postoperative care in elderly patients focuses on preventing complications and promoting recovery:

1. Early Mobilization: Encouraging early mobilization to prevent thromboembolic events, improve
pulmonary function, and reduce the risk of pressure ulcers [14].

2. Pain Management: Effective pain management tailored to the elderly, considering their sensitivity
to narcotics and potential for delirium [15].

3. Nutritional Support: Ensuring adequate nutritional support to promote healing and recovery,
especially important in patients with pre-existing nutritional deficiencies [12].

4. Monitoring for Complications: Vigilant monitoring for complications such as surgical site
infections, pneumonia, and urinary tract infections, which are more common in the elderly [10].

Despite advancements in surgical techniques and perioperative care, the outcomes of acute appendicitis
in elderly patients are generally poorer compared to younger populations:

1. Higher Mortality Rates: Mortality rates in elderly patients range from 5-15%, significantly higher
than in younger patients, due to delayed diagnosis and higher complication rates [4].

2. Increased Morbidity: Higher rates of postoperative complications, including cardiovascular
events, pulmonary complications, and infections, contribute to increased morbidity [7].

Conclusion

A Delicate Balance in Elderly Appendicitis Management

Acute appendicitis in the elderly population presents a complex clinical scenario. While constituting a
smaller portion of overall appendicitis cases, elderly patients experience a disproportionately higher risk of
complications and mortality. This stems from a combination of factors: atypical presentations that delay
diagnosis, limitations in diagnostic tools, and a reduced physiological reserve that hinders recovery.

Despite these challenges, effective management strategies exist. Early diagnosis through increased
awareness of atypical presentations and prompt surgical intervention are crucial. Laparoscopic
appendectomy, when feasible, offers a minimally invasive approach for removing the inflamed appendix
and minimizing postoperative complications. However, the specific management approach needs to be
tailored to the individual patient's condition, considering co-existing medical conditions and overall health.

The future holds promise for improved outcomes. Research efforts focused on developing more accurate
diagnostic tools for atypical presentations, refining minimally invasive surgical techniques, and exploring
personalized treatment plans can significantly benefit elderly patients with appendicitis.

Ultimately, a successful approach hinges on a multidisciplinary team effort involving surgeons,
geriatricians, and other specialists working together to ensure optimal care for this vulnerable population.
Open communication with patients and caregivers throughout the process, from raising awareness of
atypical symptoms to facilitating a smooth recovery, is paramount. By acknowledging the complexities and
adopting a comprehensive approach, healthcare professionals can navigate the delicate balance in elderly
appendicitis management and ensure the best possible outcomes for their patients.
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