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ABSTRACT

Appendicitis, which meaning inflammation of the appendix A surgical emergency is caused by
an inflamed state of the vermiform appendix, a thin structure that arises from the posteromedial
region of the cecum. An urgent case of appendicitis represents a typical medical urgency
affecting 7-12% of the total populace at any given time. Perforations affect 16% to 40% of the
population; patients under 50 (55—70%) and those over 50 (40-57%) are more likely to suffer
perforations. Appendiceal perforation is associated with greater rates of morbidity and death in
contrast to non-perforating AA. In cases with perforated appendicitis, bacteria such as
Fusobacteria, Peptostreptococcus species, Pseudomonas aeruginosa, Escherichia coli, and
Bacteroides fragilis, are frequently detected. Appendicitis develops when the lumen, or
appendix's entrance, becomes blocked. A blockage that increases blood pressure, reduces blood
flow to the organ, and harbours bacteria inside the appendix is what causes appendicitis.
Constipation, swollen lymph nodes, infections, and other conditions can all contribute to
appendix blockages and diagnosis of appendicitis can be done by reviewing medical history of
patients, performing physical examination, lab tests, and imaging tests and there are various
ways to treat the appendicitis such as Endoscopic Retrograde Appendicitis Therapy, Open
Appendectomy, Laproscopic Appendectomy and use of antibiotics, as well as Negative
Appendicectomy
Keywords: Appendicitis, Appendix, Appendicoliths, Endoscopic retrograde appendicitis
therapy, Open appendectomy, Laparoscopic appendectomy
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INTRODUCTION:-

The term appendicitis, which meaning
inflammation of the appendix, is derived
from Latin and combines the words
appendix and -itis. An extended protrusion
of an internal organ was acknowledged to as
an appendix when it was first used in the
1540s [1]. When appendicitis was recorded
for the first time in 1759, it went by the name
typhlitis, paratyphlitis, or Extra-peritoneal
abscess of the right iliac fossa because the
illness process was believed not to originate
in the appendix [2]. A surgical emergency is
caused by an inflamed state of the
vermiform appendix, a thin structure that
arises from the posteromedial region of the
cecum. For ages, the surgical excision of the
appendices has been used to treat acute
inflammation of the appendix [3].

Although appendicitis may affect persons at
all ages, it most commonly affects those in
the 10 to 30 years of age are the most
typically affected [4]. Appendicitis, a
painful ailment characterised by nausea,
vomiting, loss of appetite, and a slight
temperature, can be caused by an appendix
blockage or infection. Your healthcare
professional can effectively diagnose you
with imaging scans, blood tests, and
physical examinations if you begin to
experience symptoms. Antibiotics or
appendix removal surgery are the typical

treatments for appendicitis. An estimated

250,000 Americans receive an appendicitis
diagnosis each year [5].

An acute episode of appendix inflammation
is a frequent clinical necessity that affects
seven percent to twelve percent of people at
any given moment [6, 7]. Perforations affect
16% to 40% of the population; individuals
under 50 (55-70%) and those over 50 (40—
57%) are more likely to suffer perforations
[8]. The hole that appears of the appendix is
linked to greater prevalence of sickness and
death in comparison to an acute appendicitis
without a perforation. An acute appendix
carries less than 0.1% risk of death, whereas
ulcerated acute appendicitis carries 0.6%
mortality. On the other hand, the death rate
linked to perforated AA is higher—roughly
5%. More evidence indicates that a minority
of AA sufferers will end up with a hole in
their skin and that resolution may really
occur frequently. These data cast doubt on
the idea that appendiceal obstruction
invariably leads to perforation [9].
Epidemiological studies indicate that AA is
more likely to afflict younger people and is
more uncommon across both age ranges. 7-
8% constitutes the predicted risk over
lifetimes for AA. [10]. Acute appendicitis

results 1in direct luminal

typically
obstruction, which enlarges the appendix.
The typical periumbilical discomfort linked
with AA radiates to lower quadrant on the

right of the body and sometimes associated
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with vomiting, nausea, and a high fever. As
illness progresses, appendix perforations
and abscesses may appear, this could be fatal
and exacerbate symptoms [11-13].

It often presents as an acute disease, usually
going away in a day or two, but it can also
be a more chronic condition. The early
symptoms of a restricted abscess caused by

a perforation may appear more gradually.

Figure 1: Appendix

CAUSE:

Appendicitis develops when the lumen, or
appendix's entrance, becomes blocked. A
blockage that increases blood pressure,
reduces blood flow to the organ, and
harbours bacteria inside the appendix is
what causes appendicitis. Constipation,
swollen lymph nodes, infections, and other
conditions can all contribute to appendix
blockages [18].

Fecaliths—also called appendicoliths—are
believed to be the main cause of the
problem. Appendicoliths are hard, calcified
faecal masses of various sizes found in the
Although

lumen of the appendix.

appendicoliths do increase the risk of

Figure 2: Swollen Appendix

The exact purpose of the appendix has been
disputed this organ's lymphoid function and
potential for immune protection are now
established; especially in younger people
some perspectives state that the appendix
harbours "good" gut microorganisms. Some

argue that it is merely a byproduct of

development and has no real purpose [14-
17].

-

AR

Figure 3: Ruptured Appendix

appendicitis, the increase is not large enough
to warrant a prophylactic appendectomy,

1

according to  Rabinowitz et al.'s

investigation of 74 patients with
unintentional appendicoliths [19]. In a
different investigation, Rollins et al. found
that acute appendicitis occurred in 5.8% of
the 75 whose

paediatric  patients

asymptomatic appendicoliths were
unintentionally found. They concluded that
a prophylactic appendectomy is not advised
as a result of this. Direct luminal obstruction
can cause appendicitis, albeit these are more
often the exception than the rule. Although
appendicitis can be caused by or associated

with a variety of pathogenic organisms, the
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full range of underlying causes is still

unclear. Sixth, viruses, environmental
conditions, and genetic factors are the focus
of current hypotheses [20, 21]. Research
reveals a mostly seasonal look in summer,
which is statistically linked to an increase in
the surrounding ground-level ozone
concentration— an indication of pollution in
the air. As a result, external factors can be at
play [22]. An infectious actiology may also
be indicated by clusters of disease
presentation in terms of time and location.
Although the risk of appendicitis appears to
be lowest in the third trimester for pregnant
women, appendicitis in this subgroup can
still be challenging to identify [22, 23].

In cases with perforated appendicitis,
bacteria  such as the following
microorganisms are commonly found:
Fusobacteria, Pseudomonas aeruginosa,
Bacteroides fragilis, and Peptostreptococcus
species. Since a tiny but variable fraction of
appendicectomy specimens contain
pinworms, or Enterobius vermicularis,
retrieved for suspected cases of the disease,
it is arguable that they are the underlying
cause of acute appendicitis. Though most
people agree that pinworms nearly never
cause appendicitis, because they are usually
found in non-inflamed appendices, they can
infrequently induce stomach pain that

mimics acute appendicitis [24].

The initial symptom is midgut pain, or
periumbilical colicky pain. Localised
discomfort is correlated with the parietal
peritoneum irritation. The pain worsens
during the course of the day and is followed
by feeling sick, throwing up, and lack of
hunger [25]. Even in highly qualified hands,
the appendicitis diagnosiscan be difficult
and is primarily clinical in nature. Precise
anamnesis and physical examination are
essential for avoiding problems and
avoiding needless surgery. The patient's age,
the clinical environment, and the symptoms
all affect the likelihood of appendicitis [26,
27]. It might be difficult to make a clinical
diagnosis of acute appendicitis without
synthesizing information from radiology,
clinical

laboratory, and settings.

Inflammatory =~ markers and physical
examination results are included in clinical
scoring systems may help to improve the
diagnostic workup. While a number of
straightforward and the risk of AA has been
predicted with the wuse of structured
algorithms and comprehensible grading
systems and none of them have gained
widespread acceptance [28, 29, 30].

A "two-stage" method is recommended to
accurately identify severe appendicitis, see.
"Acute appendicitis" is the diagnosis. Must
be made in the initial phase. It's important to

identify the true source of individual’s

DIAGNOSIS: problems if they don't have acute
appendicitis because some abdominal
3312
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illnesses need immediate focus. Different
treatment methods might be considered for
different diseases, therefore if acute

appendicitis is the diagnosis is confirmed,

e
||

(Or)

the second phase will distinguish between

complicated and uncomplicated

appendicitis.

stz

(Or)

Figure 4: “Two-stage” diagnostic approach *Except for patients with an intra-abdominal abscess. NSAP: Non-
Specific Abdominal Pain

SCORING SYSTEMS:

There are up to 26 distinct appendicitis
scoring systems and risk prediction models,
however there is little proof that they are
accurate. They frequently combine imaging
results, biochemical indicators, and clinical
symptoms. The most popular is the
Alvarado's rating that was first, developed
for application with expectant mothers
nonetheless, and has obtained substantial
validation for use with the general public.
Another example might be the Appendicitis
Score, which

Inflammatory Response

prioritizes biochemical signals. The Adult

Appendicitis Score has been found to have
the most negative predictive value for
determining people who had a low chance of
becoming appendicitis, according to a recent
study of patients in the UK who had RIF
pain [31].

Medical history:

In addition to doing a physical examination,
ordering lab and imaging tests, and
reviewing of the medical history and
symptoms, doctor will diagnose
appendicitis.

In order to rule out additional health issues.

Physician will inquire about the other
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medical issues, illnesses, and surgeries and
when did other symptoms start and severity
of the abdominal pain, where is it located
and other extra information like
Consumption of alcohol or use of any
medications? [32].

Physical examination:

Physician will examine physically and feel
for lower-right abdominal pain. Physician
may apply light pressure or jiggle all over
the abdomen and may apply pressure to right
knee when you elevate your leg.
Additionally, doctor might undertake a
digital rectal exam (or) Use a stethoscope to
listen abdomen (or) perform a pelvic
examination.

Lab tests:

Acute appendicitis is often diagnosed by
laboratory testing, such as the white blood
cell (WBC) count and C-reactive protein
(CRP), in addition to a clinical evaluation
[33]. When considered collectively, these
inflammatory markers improve the capacity
to differentiate between acute appendicitis
and no appendicitis, yet individually they
show little discriminatory value [34]. A
blood test may also reveal an imbalance in
fluids or electrolytes, or a symptom of
dehydration. A woman's urine is tested for
pregnancy in order to rule out other diseases
such kidney stones or bladder infections
[32].

Imaging tests:

Doctors use imaging techniques to get a
clearer picture of your insides and confirm if
your abdominal pain stems from
appendicitis. There are several methods
available, but the most commonly chosen
ones are...

Abdominal ultrasound:-Doctors use an
ultrasound for infants, children, young
adults, and pregnant women, doctors
frequently use an abdominal ultrasound as
the initial imaging test to assess for
appendicitis. This is because ultrasounds are
safe and don't involve radiation, which is a
concern for developing bodies and
pregnancy.

Magnetic resonance imaging (MRI):-
MRI scans are a powerful medical tool that
utilizes strong magnetic fields and radio
waves to generate intricate images of your
internal organs and soft tissues. Unlike CT
scans, which rely on X-rays, MRIs don't
expose you to any ionizing radiation. This
makes MRI a safe and preferred alternative
for many situations, particularly when
detailed views of soft tissues like muscles,
ligaments, or the brain are needed.
Additionally, since MRI scans can capture
images from multiple angles, doctors can
gain a more comprehensive understanding
of potential abnormalities or injuries.
Computed tomography (CT):-These scans
use X-rays and computers to create detailed
cross-sectional images of your body.

However, because they involve radiation
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exposure, there are some important
considerations:

e Pregnancy: If you're a woman of
childbearing age, a pregnancy test is
crucial before undergoing a CT scan.
X-ray radiation can potentially harm a
developing fetus.

e Children: To minimize radiation

exposure in children, doctors will

recommend alternative

typically
options like ultrasounds or MRIs first,
if possible. A CT scan would be
considered only if those options can't
provide the necessary information [32].
Imaging studies play a crucial role in
diagnosing the etiology of abdominal pain.
They can visualize appendiceal obstruction,
inflammation, abscess formation, or other
structural abnormalities. Additionally, these
studies can effectively differentiate
appendicitis from other potential causes of
your symptoms, including:
e Abdominal adhesions (post-surgical
scar tissue)
disease

e Inflammatory bowel

(comprising Crohn's disease and
ulcerative colitis)

o Intestinal  obstruction  (intestinal
blockage)

e Pelvic inflammatory disease (infection
of the female reproductive organs)

e Renal calculi (kidney stones)

e Female reproductive system pathology

This revision utilizes more formal
vocabulary like "etiology" (cause) and
"visualize" (show). It also clarifies "post-
surgical scar tissue" for adhesions and uses
the medical terms for kidney stones ("renal
calculi") and pelvic inflammatory disease.

VARIOUS PROCEDURES TO TREAT:
In the USA, appendectomies are performed
on over 300,000 patients a year,
demonstrating the widespread approval of
surgery since physicians began performing
them in the nineteenth century [35]. Current
evidence

suggests laparoscopic

appendectomy (LA) offers significant
advantages over open appendectomy (OA)
in appendicitis treatment. Compared to OA,
LA is associated with a lower incidence of
wound infection, reduced postoperative
morbidity, shorter hospitalization duration,
and potentially improved patient-reported
quality of life outcomes. These findings
support the growing consensus that LA is
the preferred surgical approach for most
patients with suspected appendicitis.

Endoscopic

therapy (ERAT):

retrograde  appendicitis
A novel endoscopic technique for managing
acute uncomplicated appendicitis:
endoscopic retrograde appendicitis therapy
(ERAT) entails colonoscopy, appendix
irrigation, and/or stenting. A colonoscope
with a see-through cap was inserted all the
way to the cecum, near a valve called
colonic

Gerlach's  valve  following
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preparation with an enema or an oral
solution containing polyethylene glycol.
The colonoscope was used to displace
Gerlach's valve, which allowed a catheter
and guidewire to be inserted to intubate the
appendix. To check for appendiceal stones,
filling flaws, extravasation of contrast into
the abdominal

cavity, and general

morphology and  lumen  diameter
Fluoroscopically-guided placement of the
guidewire was followed by appendiceal
lumen irrigation with saline solution.
Identified calculi or fecaliths were
subsequently extracted using a retrieval
balloon or basket catheter. In cases of
purulent drainage or luminal stenosis, a
plastic stent was placed, and in two to four
weeks, repeat abdominal imaging was
conducted to assess if the stent needed to be
removed [36].

Open appendectomy:

An incision or cut will be made in lower
right abdomen during an  open
appendectomy. The area around abdomen
will open up and abdominal muscles will be
divided.appendix will be taken out and sewn
up. If appendix burst or ruptured, abdomen
will be cleaned with saline, or salt water. To
bring the abdominal muscles and lining back
together, the doctor will use stitches. A
temporary drainage tube might be inserted to
remove any excess fluid that builds up
around the incision [37].

Laparoscopic appendectomy:

A small incision will be made to
accommodate the laparoscope tube. Small
incisions are made in your belly. Carbon
dioxide gas gently inflates your abdomen,
creating space for the surgeon to see clearly.
A thin scope with a camera (laparoscope) is
inserted to locate your appendix.
Instruments are then passed through another
small incision to remove your appendix and
close it with stitches. Finally, the gas is
released, and the incisions are closed. To
drain away fluids, a little tube could be
inserted into the wound [38]. Completing
the procedure using both approaches. A lab
will receive your appendix to be
tested.Surgical staples or stitches will be
used to close your wounds. The wounds will
be covered with sterile bandages or
dressings.

Antibiotics:

Antibiotics alone may be used to treat some
moderate instances of appendicitis. Surgery
is still the recommended course of
treatment, but researchers are examining
who might be able to avoid it safely
depending on their symptoms, test results,
health, and age [39]. Up to 71% of patients
with an initial diagnosis of uncomplicated
appendicitis may benefit from antibiotic
treatment alone, according to the results of
recent randomised controlled trials (RCTSs).
However, other research indicates that 40%

of patients with acute appendicitis who

receive conservative treatment may need
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surgery within five years. 2, 3 Intravenous
(IV) therapy for at least 24 hours should be
the first course of antibiotic treatment._For
patients with suspected intra-abdominal
infections who are undergoing non-surgical
treatment in the hospital, doctors might
initially ~ prescribe intravenous  (IV)
antibiotics for 1-3 days. This initial course
helps assess the patient's response to
treatment. If the patient improves (meaning
their pain lessens or other symptoms
subside), it suggests the antibiotics are
working, and they may transition to oral
medications to complete the treatment
course (typically 5-10 days). A common
initial regimen is IV ceftriaxone for 24
hours, followed by ciprofloxacin and
metronidazole taken orally. However, other
antibiotic combinations following current
guidelines for abdominal infections are
equally valid [40, 41].

The basis of conservative treatment for acute
appendicitis, including controlled clinical
trials (CCT) and randomised control trials
(RCT), is antibiotics [42]. Cephalosporin
plus nitroimidazole is the most often used
combination; quinolones and penicillin plus
a beta-lactamase inhibitor are next in
popularity. The body of evidence is based on
a worldwide multi-center prospective
WSES

observational study and the

guideline.  Antibiotics are frequently
consumed for five to seven days after being

administered intramuscularly for one to

three days [43]. The ideal length of
treatment is unknown; it depends on the
specific course and the normalisation of
inflammatory markers [44].

The course of treatment is not known,
although it is usually determined by the
results of the diagnostic evaluation and the
reduction of inflammatory indicators [45].
For people with acute, uncomplicated
appendicitis, doctors often start treatment
with broad-spectrum antibiotics. These
antibiotics can be given through an IV
(intravenous line) at first. Examples include
ertapenem by itself or a combination of an
in-hospital cephalosporin antibiotic with
metronidazole. If all goes well, patients can
usually switch to taking antibiotics by
mouth (fluoroquinolones plus
metronidazole) to finish their treatment at
home [46]. Patients with complex
appendicitis are recommended to get source
treatment with percutaneous drainage in
addition to empirical broad-spectrum
therapy targeting gram-negative rods and
anaerobic microbes. For treating serious
doctors choose

infections, frequently

monotherapy with ertapenem or
piperacillin-tazobactam, or combination
therapy with cephalosporins or
fluoroquinolones plus metronidazole [46].
The selection of empiric antibiotic therapy

for acute appendicitis is a multifaceted

IJBPAS, June, 2025, 14(6)
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microbial pathogens involved in the
appendicitis process are targeted. The
severity of the intra-abdominal infection
additionally influences the choice of
antibiotics, with broader spectrum coverage
indicated for more advanced presentations.
Furthermore, a patient's individual risk
factors for harboring antibiotic-resistant
bacteria are assessed. This includes factors
such as recent travel to high-risk regions,
resistant

known colonization with

organisms, advanced age,
immunocompromised status, or a history of
prior antibiotic treatment failures. All these
factors contribute to a tailored selection of
antibiotics to optimize treatment efficacy
while minimizing the emergence of
resistance. In essence, there is no single,
universally accepted regimen for antibiotic
therapy in acute appendicitis. A
comprehensive evaluation of the factors
mentioned above is paramount for guiding
the most appropriate empiric antibiotic
selection.

Negative Appendicectomy:

The UK has a higher rate of unnecessary
appendectomies (removing a normal
appendix) compared to other developed
countries. This could be because they use
fewer CT scans to diagnose appendicitis.
While laparoscopy (minimally invasive
surgery) is better at accurate diagnosis than
open surgery, a significant number of

healthy appendices, especially in women,

are still removed during both procedures.
There's growing concern about removing a
healthy appendix due to the inherent risks of
surgery. Even successful appendectomy
carries a 10% complication rate. This
highlights the importance of thorough
patient counseling before surgery. New
scoring

systems to identify low-risk

appendicitis  patients might eliminate
unnecessary surgeries altogether [47-49].
CONCLUSIONS:

Research and treatment for appendicitis
have been conducted for over a century. The
clinical presentation and imaging results are
used to make the diagnosis. These days,
graded compression colour Doppler
ultrasonography and CT scans are typically
used to help with the diagnosis. MRI is a
promising substitute that also has the benefit
of not requiring radiation exposure. Surgical
intervention is the present basis of treatment;
nonetheless, the focus of future research will
be on more conventional treatments like
antibiotics or other methods. Although
short-term antibiotic therapy has shown to
be successful, long-term recurrence is
anticipated. @~ By  using  endoscopic
intervention, several more recent forms of
therapy have rendered surgery unnecessary.
Laparoscopy-related surgical advancements
allow for same-day discharges, reduced
costs, less problems, and quicker recovery
periods.
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