Saudi J. Med. Pub. Health Vol. 3, No. 1, pp 266-279 (2026)

Saudi Journal of Medicine and Public Health

https://saudijmph.com/index.php/pub
https://doi.org/10.64483/202631816

Acute Appendicitis in Adults: Diagnosis, Emergency Assessment, and Management-An
Updated Review for Medical Emergency Professionals.

Faisal Ayidh Alanazi® , Fares Zaban Alrowiliy® , Bader Abd Helal Al Hazmi® ,Saleh Ashwi
Alshammari® | Yasir Hadi Alanzi® , Abdulmajeed Obaid Alanazi® , Ali Eid Altuwayrish® | Lutfi
Qayyadh Mutairan Alhazmi , Eid Salem Alhazmi® , Hussain Ahmed Kariri® , Rogiyah Hadi
Mohammed Kariri®

(1)Saudi Red Crescent Authority, Northern Borders Branch, Third Sector, Waad Al Shamal Ambulance Center, Saudi
Arabia

(2)Saudi Red Crescent Authority, Northern Borders Branch, Third Sector, Turaif, Saudi Arabia

(3)Saudi Red Crescent Authority, Waad Al Shamal Ambulance Center, Turaif, Saudi Arabia

(4)Saudi Red Crescent Authority, Northern Borders Branch, Waad Al Shamal Ambulance Center, Third Sector, Saudi
Arabia

(5)Saudi Red Crescent Authority, Waad Al Shamal Ambulance Center, Turaif, Saudi Arabia

(6)Saudi Red Crescent Authority, Northern Borders Branch, Third Sector, Turaif Ambulance Center, Saudi Arabia
(7)Saudi Red Crescent Authority, Northern Borders Branch, Third Sector, Turaif, Saudi Arabia

(8)Saudi Red Crescent Authority, Northern Borders Branch, Turaif Ambulance Center, Third Sector, Saudi Arabia
(9)Samtah General Hospital, Jazan, Ministry of Health — Jazan Health Cluster, Saudi Arabia

Abstract

Background: Acute appendicitis is a cause of acute abdominal pain and remains an indication for emergency surgical
assessment. Delayed diagnosis can lead to perforation and other complications, whereas overdiagnosis may lead to
unnecessary imaging or surgery.

Aim: This review summarizes the clinical assessment, diagnostic investigations, risk stratification, imaging approaches, and
treatment options for acute appendicitis in adults.

Methods: The review discusses evidence and recommendations presented in the cited literature and clinical guidelines,
focusing on history and physical examination, laboratory testing, clinical scores, imaging modalities, and the choice between
antibiotic treatment and appendectomy.

Results: Diagnosis relies on integrating symptom patterns and examination findings with laboratory and imaging results.
Migration of pain to the right lower quadrant and localized tenderness support the diagnosis, but no single clinical feature or
laboratory marker is sufficient to confirm or exclude appendicitis. Risk scores, including the Appendicitis Inflammatory
Response score and Adult Appendicitis Score, help classify patients and guide further assessment. Computed tomography
provides high diagnostic accuracy in adults, while ultrasonography is useful as an initial radiation-free test and magnetic
resonance imaging is relevant during pregnancy. Appendectomy remains a treatment. Antibiotic-only management may be
considered for selected patients with uncomplicated appendicitis, especially in the absence of an appendicolith, after
discussion of treatment failure and recurrence risks. Complicated disease requires individualized management, including
antibiotics, drainage when appropriate, or surgery.

Conclusion: Accurate assessment requires a structured, risk-based approach that combines clinical findings, laboratory tests,
and appropriate imaging. Treatment should reflect disease severity, patient characteristics, and informed patient preferences.
Keywords: Acute appendicitis; diagnosis; clinical assessment; risk stratification; imaging; appendectomy; antibiotic therapy.

Introduction However, acute appendicitis remains the most

Abdominal pain is one of the most frequent
presenting complaints in emergency department (ED)
settings and represents a major challenge in acute
clinical assessment. Among patients presenting with
abdominal pain, right lower quadrant (RLQ) pain
accounts for up to 50% of visits [1-10]. This
presentation requires careful evaluation because it
may arise from several gastrointestinal, urinary,
reproductive, and other abdominal conditions.

common surgical pathology responsible for RLQ
pain in the United States and is recognized as the
most common abdominal surgical emergency
worldwide [3-10]. Its frequent occurrence and
potential progression to serious complications make
early recognition and appropriate management
important priorities in emergency medicine. Acute
appendicitis is an inflammatory condition of the
vermiform appendix that can affect individuals across
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different age groups. The estimated lifetime risk is
approximately 9% in males and 7% in females, with
the highest incidence occurring between 15 and 30
years of age [4,11]. Although appendicitis is
particularly common among young adults, it can also
occur in older individuals. The clinical presentation
and disease progression may differ between age
groups, making accurate assessment important for
avoiding diagnostic delays. The condition can
progress from uncomplicated inflammation to
perforation and other complications when diagnosis
and treatment are delayed. Perforation is among the
most important complications of acute appendicitis,
with reported rates ranging from 16% to 40%. Higher
perforation rates have been observed in pediatric and
elderly patients [3,5]. The consequences of
perforation are reflected in the differences in
mortality between uncomplicated and complicated
diseases. Among patients without perforation,
mortality ranges from 0.07% to 0.7%, whereas it may
increase to approximately 8% in patients with
perforated appendicitis [3,8,10-12]. These findings
demonstrate the clinical importance of identifying
patients at risk of complicated diseases and initiating
appropriate treatment without unnecessary delay.

The emergency assessment of adults with
suspected appendicitis involves integrating the
presenting symptoms, clinical examination, and
appropriate  diagnostic  investigations.  Timely
identification is essential because an accurate
diagnosis supports appropriate treatment decisions
and helps reduce the risk of progression to
perforation and other complications. Emergency
clinicians must also consider the possibility of
alternative causes of RLQ pain when evaluating
patients, particularly when the clinical presentation is
not typical. Several advances have occurred in recent
years in the diagnostic evaluation and management of
adult patients with acute appendicitis. These
developments have influenced clinical decision-
making and the selection of appropriate management
strategies. This review discusses selected updates in
the diagnosis and management of acute appendicitis
in adults, with particular attention to issues relevant
to emergency care. It is not intended to provide an
exhaustive review of every aspect of the disease but
rather to highlight important clinical questions and
developments that support the assessment and
management of affected patients.

History and Physical Examination of Appendicitis

The clinical assessment of patients with
suspected acute appendicitis begins with a detailed
history and physical examination. Abdominal pain is
the most frequent presenting symptom, reported in
approximately 99% of adult patients in one study.
Other commonly reported symptoms include nausea
(81.7%), anorexia (72.4%), vomiting (67.7%), fever
(44.9%), and chills (27.3%) [3,4,8,13,14]. Although
these symptoms frequently accompany appendicitis,
their diagnostic value varies. Therefore, clinicians
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should evaluate the combination, sequence, and
location of symptoms rather than relying on an
isolated finding. Right lower quadrant (RLQ) pain is
one of the most important historical features
associated with appendicitis. A systematic review
identified RLQ pain as the most frequent symptom,
with a positive likelihood ratio (LR+) ranging from
7.31 to 8.46 and a negative likelihood ratio (LR-)
ranging from 0 to 0.28 [14]. These findings indicate
that the presence of RLQ pain can substantially
increase clinical suspicion, while its absence may
reduce the likelihood of appendicitis. However, the
absence of localized pain does not completely
exclude the diagnosis, particularly in patients with
atypical presentations. Migration of abdominal pain
is another clinically relevant feature. Patients may
initially experience poorly localized abdominal
discomfort before developing more localized pain in
the RLQ. Pain migration demonstrated an LR+ of
3.18 and an LR— of 0.50, supporting its usefulness
during clinical assessment [14]. The sequence of
symptoms is also important. Pain occurring before
vomiting had an LR+ of 2.76, suggesting that the
temporal relationship between abdominal pain and
gastrointestinal symptoms may help distinguish
appendicitis from other causes of abdominal
discomfort.

Other historical findings have more limited
diagnostic value. The absence of previous similar
pain was associated with an LR+ of 1.50 and an LR—
of 0.32. Anorexia demonstrated an LR+ of 1.27 and
an LR— of 0.64. In contrast, vomiting and nausea
showed limited discriminatory value, with likelihood
ratios generally close to 1 [14]. This suggests that
although nausea, vomiting, and loss of appetite are
frequently reported, they should not independently
determine the clinical diagnosis. Recent studies have
also demonstrated that several commonly discussed
symptoms have only moderate sensitivity and
specificity. Anorexia has a sensitivity ranging from
58% to 91% and specificity of 37% to 40%. Nausea
or vomiting has a sensitivity of 40% to 72% and
specificity of 45% to 69%. Diarrhea is less frequently
associated with appendicitis, with a sensitivity of 9%
to 24% and specificity of 58% to 65% [3,4,8,13-17].
These values demonstrate the limitations of
symptom-based diagnosis. In particular, the presence
or absence of gastrointestinal symptoms cannot
reliably confirm or exclude appendicitis without
considering other clinical findings. Physical
examination provides additional information for
assessing patients with suspected appendicitis.
Localized abdominal tenderness, particularly in the
RLQ, is an important finding. McBurney's point
tenderness is classically associated with appendicitis.
McBurney's point is located approximately 3-5 cm
from the anterior superior iliac spine (ASIS), along
an imaginary line extending from the ASIS toward
the umbilicus. Maximum tenderness at this location
supports the clinical suspicion of appendiceal
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inflammation. Its reported sensitivity ranges from
50% to 96%, while specificity ranges from 75% to
869% [15-17].

Several specific examination maneuvers
may also help identify appendiceal irritation.
Rovsing's sign is considered positive when palpation
of the left lower quadrant produces pain in the RLQ.
Its sensitivity ranges from 22% to 68%, and
specificity ranges from 58% to 96%. The psoas sign
involves eliciting RLQ pain through passive
extension of the right hip or flexion of the hip against
resistance. This finding may occur when the inflamed
appendix lies close to the psoas muscle. Its sensitivity
ranges from 13% to 42%, with specificity between
79% and 97% [15-17]. The obturator sign is another
examination  maneuver used in  suspected
appendicitis. It is assessed by flexing the patient's
right hip and knee, followed by internal rotation of
the hip. Reproduction of RLQ pain may indicate
irritation of the obturator internus muscle by an
inflamed appendix located in the adjacent pelvic
region. Although its sensitivity is low at
approximately 8%, its specificity reaches 94% [15-
17]. Consequently, a positive obturator sign may
support the diagnosis, but its absence has limited
value in excluding appendicitis. Other abdominal
examination findings include rigidity, rebound
tenderness, and guarding. Abdominal rigidity has an
LR+ of 3.76 and an LR— of 0.82. Rebound tenderness
demonstrates an LR+ ranging from 1.10 to 6.30 and
an LR— ranging from 0 to 0.86. The psoas sign has an
LR+ 0f 2.38 and an LR~ of 0.90 in the reported meta-
analysis [14]. These findings may increase clinical
suspicion, particularly when they occur alongside
localized RLQ tenderness. However, fever and
guarding have relatively limited diagnostic reliability,
with reported LR+ values of 1.94 and 1.65-1.78,
respectively [14]. Therefore, neither the presence nor
absence of these findings should be interpreted in
isolation.

Clinical assessment requires additional
consideration in pregnant and elderly patients
because both populations may present with atypical
symptoms and examination findings. Acute
appendicitis is the most common non-obstetric
surgical emergency during pregnancy. However,
pregnant patients are less likely to demonstrate the
classical clinical presentation [18,19]. As pregnancy
progresses, enlargement of the uterus causes
anatomical changes that alter the relationship
between the appendix and the abdominal wall. The
appendix may also become displaced in a cephalad
direction. Consequently, the location of pain may
shift from the RLQ toward the right flank or right
upper quadrant, particularly during the late second
and third trimesters [18,19]. These anatomical
changes make reliance on classical RLQ pain less
appropriate when evaluating pregnant patients.
Elderly patients also represent a population in whom
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appendicitis may be difficult to recognize.
Complicated appendicitis and perforation are more
frequent in this group, with reported perforation rates
ranging from 18% to 70% [12]. Furthermore, elderly
patients are less likely to present with fever or typical
RLQ pain and may not develop clear signs of
peritonitis, even when perforation has occurred
[12,20,21]. Several physiological factors may
contribute to this atypical presentation, including
lower baseline body temperature, reduced
thermoregulatory  responses,  diminished  pain
perception associated with loss of spinal afferent
innervation, and decreased abdominal  wall
musculature [12,20,21]. These factors may reduce the
visibility of classical inflammatory and peritoneal
signs during examination and contribute to delayed
diagnosis. Overall, no single historical symptom or
physical examination finding can reliably exclude
acute appendicitis. RLQ pain, migration of
abdominal pain, McBurney's point tenderness,
Rovsing's sign, psoas sign, and obturator sign are
among the findings that support the diagnosis.
Nevertheless, their diagnostic performance varies,
and negative findings should not provide false
reassurance. Particular attention is required when
assessing pregnant and elderly patients because
anatomical and physiological changes may produce
atypical presentations. A systematic assessment
combining symptom history, abdominal examination,
and appropriate diagnostic investigations remains
essential for identifying adults with suspected
appendicitis and reducing the risk of delayed
recognition and complications.
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Figure-1: Appendicitis.
Laboratory Testing Utility

Laboratory investigations are an important
component of the diagnostic evaluation of patients
presenting with suspected acute appendicitis.
Although the diagnosis is primarily based on clinical
assessment and appropriate imaging, laboratory
findings provide additional information about the
presence and extent of the inflammatory response.
Most clinical guidelines recommend obtaining a
complete blood count (CBC) and serum chemistry
tests. Pregnancy testing is also recommended in
women of reproductive age because pregnancy may
influence the differential diagnosis, choice of
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imaging investigations, and subsequent management
[3,9,10]. The white blood cell count (WBC) and
differential count are among the most frequently
requested laboratory investigations. More than 70%
of patients with acute appendicitis demonstrate
leukocytosis accompanied by neutrophil
predominance. Reported sensitivity exceeds 83% for
leukocytosis and 85% for neutrophil predominance
[16,22—-26]. These abnormalities reflect the systemic
inflammatory response associated with appendiceal
inflammation. However, their diagnostic performance
varies according to disease severity and the timing of
laboratory assessment. Significant leukocytosis,
particularly a WBC count greater than 15 % 10°/L,
and marked neutrophilic predominance are more
frequently observed in patients with perforated
appendicitis [22-26]. Therefore, these findings may
provide additional information when evaluating
patients with suspected complicated disease. C-
reactive protein (CRP) is another commonly
investigated inflammatory marker. It is an acute-
phase reactant produced in response to inflammatory
stimulation. Studies have reported a sensitivity
exceeding 75% for diagnosing appendicitis when
CRP is elevated above a threshold of 1.7 mg/dL [22].
Nevertheless, the  specificity —of individual
inflammatory markers is relatively poor. Reported
specificity ~ values  for  WBC, neutrophil
predominance, and CRP generally range from 25% to
63% [23,24]. A study published in 2006 reported
specificity values of 31.9% for elevated WBC, 33.1%
for increased neutrophil percentage, and 26.1% for
elevated CRP [23]. These results demonstrate that
inflammatory markers may support the diagnosis but
cannot independently distinguish appendicitis from
other inflammatory or infectious conditions.

The diagnostic value of laboratory testing
improves when multiple inflammatory markers are
interpreted together. Combining WBC, neutrophil
percentage, and CRP provides greater diagnostic
sensitivity than relying on any individual parameter.
Some studies have reported sensitivity exceeding
95% when all three markers are elevated
[4,23,24,27]. This combined approach may
strengthen clinical suspicion and support decisions
regarding further diagnostic investigations. However,
elevated values do not establish appendicitis
conclusively because similar abnormalities may
occur in other abdominal and systemic inflammatory
conditions. The timing of laboratory testing in
relation to symptom onset is also important when
interpreting results. Leukocytosis generally develops
within the first 12 hours following the onset of
symptoms. In contrast, CRP usually begins to
increase within 12-24 hours and reaches its peak
concentration  within approximately 48 hours
[3,4,23,24,27]. Consequently, patients evaluated
early in the disease course may have normal or
minimally elevated CRP despite having acute
appendicitis. Similarly, inflammatory markers may
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change as the disease progresses. A normal result
obtained during the early stages should therefore be
interpreted alongside the patient's symptoms,
physical examination, and clinical progression.
Furthermore, no universally established CRP
threshold can definitively confirm or exclude acute
appendicitis. Urinalysis may also be considered when
evaluating patients with lower abdominal pain,
particularly when urinary tract infection (UTI) is
included in the differential diagnosis. However,
interpretation requires caution because urinary
abnormalities may occur in patients with
appendicitis. Approximately 40% of patients with
appendicitis may demonstrate leukocytes in their
urine [28]. This finding may result in diagnostic
confusion, particularly when urinary leukocytes are
interpreted without considering the patient's clinical
presentation.  Therefore, urinalysis should be
requested when symptoms suggest a urinary tract
condition, and the diagnosis of UTI should not be
established solely on the basis of leukocyturia. The
presence of urinary leukocytes does not
independently exclude appendicitis.

Overall, laboratory testing contributes to the
assessment of suspected acute appendicitis by
identifying inflammatory changes, supporting clinical
risk assessment, and helping evaluate alternative
diagnoses. Nevertheless,  WBC, neutrophil
percentage, and CRP should not be used individually
to exclude appendicitis. A combination of normal
WBC, normal neutrophil distribution, and normal
CRP makes the diagnosis less likely, but does not
completely eliminate the possibility. Laboratory
findings should always be interpreted in conjunction
with the clinical history, physical examination, and
appropriate imaging investigations. This integrated
approach reduces dependence on individual test
results and supports more accurate emergency
department decision-making.

Diagnostic Utility of Risk Stratification Tools

Clinical risk stratification tools are used to
estimate the probability of acute appendicitis in
patients presenting with abdominal pain and to guide
decisions regarding further diagnostic evaluation,
imaging, observation, and surgical consultation.
These scoring systems combine clinical symptoms,
physical examination findings, and laboratory
parameters into standardized numerical assessments.
Their primary purpose is to support clinical
judgment, identify patients at low risk who may not
require immediate imaging, and distinguish
intermediate-risk patients who need additional
investigation from those with a high probability of
appendicitis. Several scoring systems have been
developed and evaluated in adults, including the
original Alvarado score, the modified Alvarado score,
the Appendicitis Inflammatory Response (AIR)
score, the Adult Appendicitis Score (AAS), and the
Raja Isteri Pengiran Anak Saleha Appendicitis
(RIPASA) score [3,9,25,26,29-36]. The Alvarado



270 Acute Appendicitis in Adults: Diagnosis, Emergency Assessment.....

score, introduced in 1986, is among the most widely
recognized clinical prediction tools for acute
appendicitis. It incorporates eight variables related to
the patient's history, physical examination, and
laboratory findings. These include migratory right
lower quadrant (RLQ) pain, anorexia, nausea or
vomiting, RLQ tenderness, rebound tenderness,
elevated temperature, leukocytosis, and a left shift in
the leukocyte differential. Each variable is assigned a
specific number of points, producing a total score that
helps classify patients according to their likelihood of
appendicitis. An RLQ tenderness and leukocytosis
receive two points each, while the remaining
variables receive one point each. The total score
ranges from 0 to 10. A score of 0—4 suggests that
appendicitis is unlikely, 5-6 indicates possible
appendicitis, 7-8 suggests probable appendicitis, and
a score of 9 or 10 indicates a very high probability of
the disease. The score provides a practical method of
organizing clinical findings and identifying patients
who require further diagnostic assessment. The
modified Alvarado score retains most components of
the original system but removes the leukocyte left
shift. This modification simplifies the assessment by
reducing dependence on differential leukocyte
measurements while maintaining the use of clinical
findings and total white blood cell count. The
modified score has a maximum of 9 points and is
generally interpreted as indicating a low likelihood of
appendicitis below 3 points, whereas a score of 4 or
higher supports further evaluation. In one
comparative study, patients with an original Alvarado
score of 9-10 had a sensitivity of 88% and specificity
of 100%, while those scoring 7—8 had a sensitivity of
63% and specificity of 68%. The corresponding
modified Alvarado score of 9-10 demonstrated a
sensitivity of 96% and specificity of 100%, while
scores of 7-8 showed a sensitivity of 77% and
specificity of 86% [33]. These findings suggest that
the modified version may provide useful
discrimination in selected patient groups. However,
the performance of either version depends on the
population being assessed and the clinical threshold
used to classify patients.

The AIR score was introduced in 2008 and
represents another widely used approach to clinical
risk assessment. It incorporates vomiting, right iliac
fossa pain, the degree of rebound tenderness or
muscular  defense, fever,  polymorphonuclear
leukocyte proportion, total white blood cell count,
and C-reactive protein (CRP) concentration. Unlike
the Alvarado score, the AIR score places greater
emphasis on inflammatory markers and the severity
of physical examination findings. Rebound
tenderness is graded according to its intensity, while
leukocyte count, neutrophil proportion, and CRP are
categorized into ranges with increasing point values.
The resulting score is used to classify patients into
low-, intermediate-, and high-risk groups. A score
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below 4 indicates low risk and may support
outpatient follow-up, a score of 5-8 indicates an
intermediate probability requiring active observation,
and a score of 9 or higher indicates high risk and
supports urgent surgical assessment. This structure
allows clinicians to use the score not only to estimate
the probability of appendicitis but also to guide the
intensity and timing of subsequent evaluation. The
Adult Appendicitis Score was developed specifically
to assess adults with suspected acute appendicitis. It
includes RLQ pain, migration of pain, RLQ
tenderness, guarding, white blood cell count,
neutrophil proportion, and CRP concentration. An
important feature is the adjustment of certain clinical
findings according to patient characteristics. For
example, the points assigned to RLQ tenderness
differ between women aged 16-49 years and other
patients. The score also considers the duration of
symptoms when interpreting CRP concentrations,
recognizing that inflammatory marker levels change
over the course of the disease. Patients are classified
into low-, intermediate-, and high-risk categories.
Scores of 1-4 indicate low risk and may support
observation or discharge, whereas scores of 5-10
indicate intermediate risk, for which additional
imaging may be appropriate. Scores of 11-15
indicate high risk and support surgical assessment,
with imaging considered according to the clinical
circumstances [3,25,26]. The incorporation of
symptom duration and sex-related differences in
selected variables provides a more individualized
approach to risk assessment in adults.

The RIPASA score is another clinical
prediction system designed to improve the
identification of patients with acute appendicitis. It
includes  demographic  characteristics, clinical
symptoms, physical examination findings, and
urinalysis results. Its variables include sex, age,
foreign nationality, right iliac fossa pain, migration of
pain, anorexia, nausea or vomiting, symptom
duration, tenderness, guarding, rebound tenderness,
Rovsing sign, temperature, elevated white blood cell
count, and a negative urinalysis. The inclusion of
demographic characteristics and urinalysis
distinguishes this score from several other commonly
used systems. Patients with scores below 5 are
considered unlikely to have appendicitis, while scores
of 5-7 indicate a low probability and support
observation, repeat assessment, or  further
investigation. Scores of 7.5-11 indicate a high
probability and warrant surgical consultation,
whereas scores of 12 or higher indicate definite acute
appendicitis according to the proposed classification
[29-36]. Nevertheless, the usefulness of RIPASA
should be interpreted in relation to the population in
which it is applied, particularly because some of its
demographic  components may influence its
performance across different healthcare settings.
Comparative evidence indicates that the diagnostic
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accuracy of these scoring systems varies. A 2025
meta-analysis involving 26 studies and 15,699
participants found that the AIR score had greater
overall diagnostic accuracy than the Alvarado score.
The AIR score demonstrated an area under the
receiver operating characteristic curve (AUROC) of
0.86 (95% confidence interval [CI], 0.83-0.88) for all
patients with appendicitis and 0.93 (95% CI, 0.91-
0.96) for complicated appendicitis. In comparison,
the Alvarado score achieved AUROC values of 0.79
(95% ClI, 0.76-0.81) for all cases and 0.88 (95% CI,
0.82-0.95) for advanced appendicitis [26]. These
findings indicate that the AIR score provides stronger
discrimination, particularly when identifying patients
with complicated disease.

The diagnostic performance of the AIR
score also depends on the threshold selected for
clinical decision-making. At a threshold greater than
3 points, its sensitivity was 0.95 (95% CI, 0.90-0.97)
for all patients with appendicitis and 0.99 (95% ClI,
0.97-0.99) for patients with advanced appendicitis.
These sensitivity estimates support its potential value
in identifying patients who are unlikely to have the
disease when their scores fall below the selected
threshold. Conversely, at a threshold greater than 8
points, the specificity was 0.98 (95% CI, 0.97-0.99)
for all appendicitis cases and 0.99 (95% CI, 0.97—
0.99) for advanced appendicitis [26]. The high
specificity at this threshold indicates that patients
with markedly elevated scores have a high
probability of appendicitis and may require prompt
surgical evaluation. Therefore, the AIR score can
help identify both low-risk patients and those who
require urgent assessment. The Alvarado and
RIPASA scores have also been compared in a meta-
analysis of 33 articles. The hierarchical summary
receiver operating characteristic model demonstrated
a summary sensitivity of 0.72 (95% CI, 0.66-0.77)
and specificity of 0.77 (95% CI, 0.70-0.82) for the
Alvarado score [34]. In comparison, the RIPASA
score demonstrated a higher summary sensitivity of
0.95 (95% CI, 0.92-0.97), although its specificity
was lower at 0.71 (95% CI, 0.60-0.80) [43]. This
difference suggests that RIPASA may be more useful
for identifying patients who could have appendicitis,
whereas its lower specificity may result in more
patients without appendicitis being classified as high
risk. Consequently, a positive score should not
automatically be considered confirmation of the
diagnosis, and additional clinical assessment or
imaging may remain necessary.

Clinical guidelines support the use of risk
stratification tools as part of the diagnostic pathway.
The Emergency General Surgery Algorithms Work
Group of the Journal of Trauma and Acute Care
Surgery recognizes the potential role of the Alvarado
score in determining the need for confirmatory
imaging, while identifying the AIR score as having
the highest sensitivity and specificity among the
evaluated systems [9]. Similarly, the World Society
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of Emergency Surgery (WSES) recommends clinical
scoring systems to identify patients at low risk of
acute appendicitis and distinguish intermediate-risk
patients who require diagnostic imaging [3]. These
recommendations emphasize that clinical scores
should complement, rather than replace, clinical
judgment and appropriate diagnostic investigations.
The WSES guidelines specifically advise against
using the Alvarado score as a definitive diagnostic
test. Although it can help identify patients with a low
probability of appendicitis, its specificity is
insufficient to confirm the diagnosis. Furthermore, its
ability to  distinguish  uncomplicated  from
complicated appendicitis is limited in elderly
patients, and its sensitivity may be reduced in patients
with human immunodeficiency virus infection [3].
These limitations are clinically important because the
accuracy of prediction tools may vary according to
age, underlying conditions, and the clinical
characteristics of the population being assessed. A
low score should therefore not override persistent
clinical suspicion, particularly in patients with
atypical presentations or an increased risk of
complicated disease.
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Figure-2: Laboratory Testing.

For adult patients with suspected acute
appendicitis, the WSES guidelines recommend the
AIR or AAS score as clinical prediction tools because
of their favorable clinical performance and higher
discriminating capacity [3]. Both systems can support
the identification of low-risk patients, reduce
unnecessary diagnostic imaging and hospital
admission, and decrease negative appendectomy
rates. Their use may also help direct resources toward
patients with intermediate or high clinical probability,
for whom further evaluation or surgical consultation
is more appropriate. In patients younger than 40 years
who have a high probability of appendicitis based on
clinical scoring, the guidelines indicate that surgical
consultation may be appropriate without routine
preoperative imaging, with diagnostic and therapeutic
laparoscopy considered according to the clinical
assessment [3]. Overall, risk stratification scores
provide a structured approach to evaluating adults
with suspected acute appendicitis. The AIR and AAS
scores are supported by guideline recommendations
because of their clinical discrimination, while
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RIPASA  demonstrates  high  sensitivity in
comparative evidence but lower specificity. The
Alvarado score remains useful as an accessible initial
assessment tool, particularly for identifying patients
with a low probability of disease, but it should not be
used alone to confirm appendicitis or determine
disease severity. In younger patients with a low
clinical risk, selected scoring systems may support
observation and shared decision-making to reduce
unnecessary imaging. Patients with intermediate
scores generally require  further  diagnostic
assessment, including imaging when indicated, while
those with high scores should undergo prompt
surgical evaluation. Ultimately, these tools are most
effective when integrated with the patient's clinical
presentation, laboratory findings, disease progression,
and the availability of imaging and surgical services.
Recommended Imaging

Imaging plays an important role in the
diagnosis of acute appendicitis, particularly in
patients whose clinical presentation and laboratory
findings do not establish a definitive diagnosis.
Several imaging modalities are available, including
computed tomography (CT), ultrasonography (US),
and magnetic resonance imaging (MRI). The
selection of an appropriate modality depends on the
patient's clinical condition, pre-imaging probability
of appendicitis, age, pregnancy status, availability of
imaging facilities, and the need to identify alternative
causes of abdominal pain [3,37]. Imaging can
confirm inflammation of the appendix, identify
complications such as perforation or abscess
formation, and detect other abdominal or pelvic
conditions that may require intervention. The
American  College of Radiology (ACR)
Appropriateness  Criteria identifies CT of the
abdomen and pelvis with intravenous (1V) contrast as
the recommended initial imaging examination in
patients presenting with right lower quadrant (RLQ)
pain, fever, and leukocytosis when acute appendicitis
is suspected. CT with IV contrast is also considered
usually appropriate in patients presenting with
isolated RLQ pain. Depending on the clinical
presentation, CT without IV contrast, US, and MRI
may also be appropriate alternatives [37]. These
recommendations reflect the diagnostic accuracy of
CT and its ability to identify alternative abdominal
and pelvic pathologies that may require medical or
surgical management. In pregnant patients with
suspected appendicitis, the ACR recommends
abdominal US or MRI of the abdomen and pelvis
without 1V contrast as usually appropriate initial
investigations. Pelvic US and CT with or without 1V
contrast may be considered appropriate in selected
circumstances [37]. The Society of American
Gastrointestinal and Endoscopic Surgeons (SAGES)
also recognizes US as a reasonable first-line
examination because of its low cost and absence of
ionizing radiation, although CT and MRI are
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considered more definitive diagnostic modalities
[10].

CT is a reliable imaging technique for
diagnosing acute appendicitis in adults and has
demonstrated high sensitivity and specificity across
multiple studies. Meta-analysis data indicate that CT
performed with IV contrast has a sensitivity of
approximately 96% and a specificity exceeding 93%
[38]. Although CT with IV contrast is recommended
as the initial examination by the ACR in many adult
patients with suspected appendicitis, non-contrast CT
also provides high diagnostic accuracy. A systematic
review of seven studies reported a sensitivity of
92.7% and specificity of 96.1% for CT performed
without contrast [39]. Similarly, a 2019 Cochrane
review reported a sensitivity of 91% and specificity
of 93% for non-contrast CT [38]. These findings
indicate that IV contrast is not essential in every
patient, particularly when contraindications or
limitations prevent its administration. Nevertheless,
the choice between contrast-enhanced and non-
contrast CT should take into account the clinical
question and the need to evaluate alternative
diagnoses or complications. The administration of
oral or rectal contrast does not appear to improve the
diagnostic yield of CT in suspected appendicitis.
Consequently, these contrast agents are not routinely
recommended for this purpose [38,40,41]. A
Cochrane review reported a sensitivity of 89% for CT
performed with oral contrast, supporting the use of
protocols that avoid unnecessary oral contrast
administration [38]. Avoiding oral and rectal contrast
may also simplify the imaging process and reduce
delays in emergency assessment. CT protocols have
additionally been modified to reduce radiation
exposure, particularly because appendicitis frequently
affects younger adults who may undergo repeated
imaging examinations. Low-dose protocols generally
deliver approximately 2-4 mSv, compared with 8-10
mSv for standard-dose CT [38,42].

Evidence supports the diagnostic
performance of low-dose CT. A single-center study
involving 879 patients found no meaningful
difference in diagnostic sensitivity between low-dose
and standard-dose CT, with reported values of 94.5%
and 95.0%, respectively. Specificity was also similar,
at 93.3% and 93.8%, respectively [42]. The
OPTICAP trial further demonstrated that a low-dose
CT protocol using 1V contrast was not inferior to the
standard-dose protocol in terms of diagnostic
accuracy, while providing a lower radiation dose
[43]. Consistent with these findings, a Cochrane
review reported comparable sensitivity and
specificity for low-dose and standard-dose CT, with
sensitivity estimates of approximately 94% and 95%,
respectively [38]. These results support the use of
low-dose CT protocols when clinically appropriate,
particularly in younger patients, provided that
diagnostic image quality is maintained. Characteristic
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CT findings of acute appendicitis include an enlarged
appendix with an outer-to-outer diameter of at least
8-9 mm, luminal occlusion, periappendiceal fat
stranding, appendiceal wall thickening exceeding 3
mm, and wall enhancement following IV contrast
administration. An appendicolith may also be
identified within the appendiceal lumen [37,44,45].
The presence of several of these findings increases
the likelihood of acute appendicitis. Periappendiceal
inflammatory changes and associated abnormalities
may also help identify advanced disease. In addition
to confirming appendiceal inflammation, CT can
demonstrate findings associated with complicated
appendicitis, including perforation, inflammatory
masses, and abscess formation. This ability to
evaluate both the appendix and surrounding
structures makes CT particularly useful in patients
with severe presentations, suspected complications,
or alternative diagnoses.

Graded-compression  ultrasonography s
another imaging modality used to evaluate suspected
acute appendicitis in adults. It is particularly valuable
because it does not expose patients to ionizing
radiation and is generally less expensive than CT. US
is also recommended as the first-line imaging
modality in pregnant patients, in whom minimizing
radiation exposure is an important consideration.
However, its diagnostic performance varies
considerably across studies. Reported sensitivity
ranges from 21% to 96%, while specificity ranges
from 71% to 98% [46-57]. One important limitation
is the inability to visualize the appendix consistently.
Non-visualization rates range from 34% to 71%, and
indeterminate examinations have been reported in up
to 85% of cases [52,53,58-60]. Therefore, a non-
visualized appendix should not automatically be
interpreted as evidence against appendicitis,
particularly when clinical suspicion remains high.
The diagnostic reliability of US depends on several
patient-related and technical factors. The appendix is
more likely to be visualized in men, individuals with
a body mass index below 22, and patients reporting a
pain index greater than 6 [50,52]. Operator
experience, the patient's body habitus, the anatomical
position of the appendix, and the ability to apply
adequate graded compression may also influence the
examination. Standardized reporting of US findings
has been associated with improved diagnostic
reliability and may help reduce variation in
interpretation [60]. Typical sonographic findings
include a non-compressible appendix, appendiceal
wall thickness greater than 6 mm, localized
tenderness during compression over the appendix, a
hyperechoic appendicolith, increased echogenicity of
the surrounding periappendiceal fat, and free fluid in
the RLQ [46-57]. The identification of several
characteristic  findings supports the diagnosis,
whereas an equivocal examination generally requires
correlation with clinical findings and consideration of
additional imaging.
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MRI is used less frequently than CT in the
general adult population and is commonly considered
a second- or third-line imaging modality. Its main
application is the assessment of suspected
appendicitis during pregnancy, particularly when US
is unavailable, technically limited, or inconclusive.
MRI may also be used as an initial imaging
examination when appropriate facilities and
experienced radiologists are available [61,62]. Unlike
CT, MRI does not involve ionizing radiation, making
it an important alternative when radiation exposure
should be avoided. The principal imaging finding is a
fluid-filled, enlarged appendix with a diameter
greater than 7 mm [63—69]. Additional inflammatory
changes in the surrounding tissues may support the
diagnosis. The diagnostic performance of MRI in
adults depends partly on radiologist experience. In
studies involving experienced radiologists, sensitivity
ranges from 85% to 98% and specificity from 97% to
99%. However, lower diagnostic performance has
been reported among less experienced readers, with
sensitivity ranging from 77% to 89% and specificity
from 79% to 83% [63-69]. MRI also has a non-
diagnostic rate of approximately 20-40%, which may
limit its usefulness when the appendix cannot be
adequately assessed [63-69]. In pregnant patients,
MRI demonstrates sensitivity ranging from 89% to
100% and specificity from 93% to 99% [70-75].
These findings support its use as an important
diagnostic modality in pregnancy, particularly after
inconclusive US. However, MRI requires a longer
acquisition time than CT, which may affect its
suitability in emergency situations where rapid
diagnosis and intervention are necessary [66].

Guidelines differ somewhat regarding the
preferred initial imaging strategy. The ACR
recommends CT with IV contrast as the initial
imaging modality for many adults presenting with
RLQ pain or suspected appendicitis because of its
high diagnostic accuracy and ability to identify
alternative pathologies [37]. In contrast, the World
Society of Emergency Surgery (WSES) emphasizes
the importance of integrating clinical assessment and
pre-imaging probability with  validated risk
stratification scores [3]. According to the WSES
approach, US is an appropriate first-line imaging
examination in patients classified as intermediate risk
using the AIR, AAS, or Alvarado scores. If US is
inconclusive and right iliac fossa pain persists,
further evaluation using cross-sectional imaging is
recommended [3]. This approach aims to reduce
unnecessary radiation exposure while maintaining
diagnostic accuracy. The WSES guidelines also
support the use of low-dose CT with IV contrast in
patients with suspected appendicitis when clinically
appropriate [3]. For pregnant patients, MRI is
considered a sensitive and specific imaging modality;
however, a negative or inconclusive MRI should not
be used to exclude appendicitis when the clinician
maintains a high level of suspicion. Continued
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clinical assessment and further evaluation may
therefore be necessary in selected cases [3]. CT with
IV contrast is recommended when complicated
appendicitis is suspected, including cases involving
perforation, phlegmon, or abscess formation. It is
also particularly useful in elderly patients, in whom
atypical presentations and alternative abdominal

pathologies may complicate the diagnostic process.

Computed Tomography (CT)

Uirasonogrphy 08]

GES): Used when CTIUS inconchusive ot
contraindicated (o..,In pregnancy)

Integration and Selection

Adult with Assass Risk
Suspocted AP ¥,

Figure-3: Recommended Imaging of Appendicitis.
Overall, imaging selection should be
individualized according to clinical risk, patient
characteristics, and the suspected severity of disease.
In well-appearing adults with an intermediate
probability of appendicitis, US may be considered as
an initial examination, particularly when radiation
exposure is a concern and local expertise is available.
If the appendix cannot be visualized, the findings
remain indeterminate, or clinical suspicion persists,
CT should be considered, preferably with IV contrast
when appropriate. CT is also favored in elderly
patients, critically ill patients, and those with
suspected sepsis or complicated appendicitis because
of its ability to assess the appendix and surrounding
structures. Oral and rectal contrast should not be
routinely used because they do not improve
diagnostic yield. In pregnant patients, US and MRI
should be prioritized when available, with MRI
serving as an important option after inconclusive US.
Ultimately, the optimal imaging strategy combines
clinical risk assessment, appropriate modality
selection, and reassessment when imaging findings
do not adequately explain the patient's clinical
presentation.
Antibiotics Or Operative Intervention:
Management of acute appendicitis involves
determining whether the patient requires immediate
operative intervention or may be suitable for non-
operative treatment with antibiotics. All patients
diagnosed with acute appendicitis should receive
surgical consultation, and intravenous (V) antibiotics
should be initiated as soon as possible after diagnosis
[76]. The choice of treatment depends on disease
severity, the presence of complications, clinical
stability, imaging findings, and patient-related
factors. Patients with perforated appendicitis
accompanied by a phlegmon or localized abscess
may be managed initially with IV antibiotics and
image-guided drainage when appropriate. Early
appendectomy in these patients has been associated
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with worse outcomes, making initial non-operative
management a reasonable approach in selected
clinically stable cases [3,9]. However, patients who
fail to improve with antibiotic therapy and drainage
require further intervention, including appendectomy
when indicated [77].  Continuous clinical
reassessment is essential to identify treatment failure
or progression of infection. Non-operative
management with antibiotics alone has also emerged
as an alternative to appendectomy in selected patients
with uncomplicated acute appendicitis [78-87].
Uncomplicated appendicitis is generally defined by
the absence of abscess, gangrene, perforation, sepsis,
and hemodynamic instability [78-87]. Appropriate
patient selection is important because the success of
antibiotic treatment depends partly on the severity of
inflammation and the presence of an appendicolith. A
2025 meta-analysis evaluated six randomized trials
published between 2011 and 2021, involving 2,101
participants, of whom 1,050 received antibiotics and
1,051 underwent appendectomy [87]. Within one
year, complications occurred in 57 patients (5.4%)
receiving antibiotics alone compared with 87 patients
(8.3%) undergoing appendectomy. This difference
was not statistically significant (OR 0.49, 95% ClI
0.20-1.20) [87]. Nevertheless, 33.9% of patients
initially assigned to antibiotic treatment had
undergone appendectomy by one year, demonstrating
that non-operative management does not eliminate
the possibility of subsequent surgery.

The presence of an appendicolith is an
important factor when considering antibiotic-only
treatment. In the 2025 meta-analysis, patients with an
appendicolith who received antibiotics had a higher
complication rate  than  those  undergoing
appendectomy (15.0% versus 6.3%; OR 2.82, 95%
Cl 1.11-7.18; risk difference 13.2%, 95% CI 2.3%-
24.2%) [87]. Furthermore, among patients
randomized to antibiotics alone, 94 of 193 patients
with an  appendicolith  (48.7%)  underwent
appendectomy within one year, compared with 262 of
857 patients without an appendicolith (30.6%) [87].
These findings indicate that the presence of an
appendicolith increases the likelihood of treatment
failure, complications, and subsequent operative
intervention.  Therefore, patients without an
appendicolith are generally more suitable candidates
for antibiotic-first management. Guidelines differ
regarding the preferred treatment strategy. The
Journal of Trauma and Acute Care Surgery
Emergency General Surgery Work Group, the
American Association for the Surgery of Trauma
(AAST), and the World Society of Emergency
Surgery (WSES) support non-operative management
with  antibiotics in selected patients with
uncomplicated appendicitis [3,9,88]. In contrast, the
Eastern Association for the Surgery of Trauma does
not recommend either for or against antibiotic-first
treatment compared with surgery because of
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limitations in the available evidence [89]. The 2024
SAGES guidelines recommend operative
management for both uncomplicated and complicated
appendicitis rather than non-operative treatment [10].
Differences also exist regarding appendicoliths. The
WSES supports antibiotic treatment in uncomplicated
appendicitis without an appendicolith, whereas the
AAST states that a fecalith does not absolutely
exclude non-operative management but increases the
likelihood of requiring additional procedures [3,88].
When antibiotic-first treatment is selected,
guidelines generally recommend initiating IV
antibiotics followed by conversion to oral therapy
according to the patient's clinical condition and
response to treatment [3]. Many studies evaluating
this approach wused CT imaging to confirm
uncomplicated appendicitis before treatment. Their
protocols commonly involved several days of
inpatient 1V antibiotic therapy, followed by oral
antibiotics for 7-10 days [3,90]. However, the
optimal antibiotic regimen and duration may vary
between protocols. The APPAC Il trial, which
included 583 patients with  uncomplicated
appendicitis, compared oral moxifloxacin 400 mg
daily for seven days with IV ertapenem 1 g followed
by oral levofloxacin 500 mg and metronidazole 500
mg three times daily for five days [91]. Oral
moxifloxacin monotherapy failed to demonstrate
non-inferiority compared with the combination
regimen. A secondary analysis also identified a
slightly higher appendectomy rate among patients
receiving oral antibiotic monotherapy, and non-
inferiority could not be established [92]. These
findings indicate that antibiotic route and regimen
should be selected carefully rather than assuming that
oral monotherapy is equivalent to an IV-to-oral
treatment strategy. Antibiotics are also recommended
in patients awaiting appendectomy. A 2025 nested
trial randomized patients with appendicitis without
perforation who were awaiting surgery to receive
antibiotics until induction of anesthesia or to receive
no antibiotics during this period [93]. The rates of
perforation were similar between the groups (8.3%
versus 8.9%; difference 0.6%, 95% CI —2% to 3.2%).
However, the surgical site infection rate was lower
among patients receiving antibiotics, occurring in 14
of 887 patients (1.6%), compared with 28 of 886
patients (3.2%) who did not receive antibiotics. The
absolute difference was 1.6 percentage points (95%
Cl 0.2-3.0) [93]. These findings support the
continued use of antibiotics following diagnosis,
including in patients scheduled for operative
management, consistent with current guidelines [3,9].
Overall,  appendectomy  remains an
established treatment for acute appendicitis,
particularly in patients with complicated disease,
clinical deterioration, sepsis, or hemodynamic
instability.  Antibiotic-only treatment may be
considered in carefully selected patients with
uncomplicated appendicitis, especially when imaging
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confirms the absence of an appendicolith and the
patient remains clinically stable. All patients should
receive surgical consultation, and shared decision-
making should address the potential for treatment
failure, recurrence, complications, and subsequent
appendectomy [3]. Antibiotic-only management is
not recommended by the cited guidance for pregnant
patients or elderly patients who are suitable
candidates for surgery [3,94]. The final treatment
decision should therefore consider disease severity,
imaging findings, patient characteristics, clinical
response, and the patient's informed preference.

Conclusion:

Acute appendicitis in adults requires
recognition and a coordinated diagnostic and
treatment strategy. History and physical examination
remain essential, but their findings should be
interpreted alongside inflammatory markers and
validated risk scores. No individual symptom, sign,
or laboratory result can reliably establish or exclude
the diagnosis. Imaging should be selected according
to clinical risk and patient characteristics. CT offers
high diagnostic accuracy in most adults, whereas
ultrasonography can limit radiation exposure and
MRI provides an alternative during pregnancy.
Appendectomy remains an established and definitive
treatment. Antibiotic therapy alone is a reasonable
option for selected patients with uncomplicated
disease, particularly when an appendicolith is absent,
provided that patients understand the possibility of
treatment failure, recurrence, and subsequent surgery.
Complicated appendicitis requires individualized
decisions based on perforation, abscess, physiological
stability, and response to initial treatment. A risk-
based approach and shared decision-making can
support care and reduce avoidable interventions.
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