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ABSTRACT

The management of acute appendicitis, despite its global lifetime prevalence of 7-8%, remains mired in therapeutic
equipoise, necessitating nuanced, patient-tailored strategies. Non-operative management (NOM)—entailing broad-
spectrum antibiotics and fluid resuscitation—has emerged as a viable alternative to appendectomy, particularly in low-
risk adults and frail surgical candidates. However, its adoption is tempered by concerns regarding recurrence (~20-30%
within 1 year) and occult malignancy risk. Interval appendectomy (IA), performed 8-12 weeks post-diagnosis, is
advocated in cases of contained perforation or phlegmon, offering dual benefits: mitigating recurrence and enabling
histopathologic exclusion of neoplasms (e.g., mucinous tumors, carcinoids) that may mimic uncomplicated
appendicitis.Surgical timing hinges on disease severity and patient physiology.Immediate appendectomy is prioritized
for perforated or gangrenous cases, while brief delays (hours) may be permissible in stable, uncomplicated
presentations to optimize preoperative parameters. Postoperative protocols remain contentious; prophylactic drain
placement, though theorized to reduce abscess formation, risks drain-related morbidity (occlusion, enterocutaneous
fistula, ileus).Emerging frontiers include endoscopic appendectomy, an investigational modality leveraging
transluminal access for minimally invasive resection, though current evidence remains nascent. Ultimately, therapeutic
decisions must integrate clinical acuity, oncologic vigilance, and patient-specific comorbidities, underscoring the
imperative for dynamic, evidence-adapted algorithms in this evolving landscape.

INTRODUCTION

Appendicitis is a condition that is caused due to the
obstruction or blockage of the appendiceal lumen due to the
various etiological factors leading to the inflammation. Age,
sex, diet and various other factors like region of residence
and socioeconomic status.In US alone Ithasanincidencerate
ranging from 100 to 223 new cases per 100,000 individuals
per year'. Appendicitis arises predominantly from luminal
occlusion, inciting inflammatory cascades secondary to
mechanical obstruction by appendicoliths, neoplastic
growths, parasitic infiltrations, or hypertrophic lymphoid
aggregates. Etiological variations across age demographics
necessitate tailored diagnostic and therapeutic approaches.
The appendix harbors commensal aerobes and anaerobes
(e.g.,Escherichia coli, Bacteroides spp.), but obstruction
precipitates polymicrobial proliferation, mucosal invasion,
and suppurative complications. Advanced metagenomic
analyses demonstrate heightened phylogenetic diversity and
bacterial biomass in perforated appendicitis compared to
non-perforated cases, implicating microbiota dysbiosis and
taxonomic overrepresentation in disease progression and
severity. Acute appendicitis histopathologically manifests
through neutrophilic permeation of the muscularis propria,
with inflammatory severity and tissue involvement escalating
proportionally to disease chronicity. Progression culminates
in transmural extension, infiltrating periappendiceal adipose
and adjacent structures. Histological categorization
delineates three principal forms: suppurative
(phlegmonous), gangrenous, and periappendicitis.
Suppurative appendicitis exhibits neutrophilic influx across
mucosa, submucosa, and muscularis propria, often inciting
pan-mural inflammation, diffuse mucosal ulceration, and
intramural microabscesses with thrombosed vasculature.
Macroscopic hallmarks include serosal indistinctness,
luminal distension, vascular engorgement, and fibrinous-
purulent exudates. Appendiceal dilation alone lacks
diagnostic specificity, necessitating clinicopathological
correlation.Gangrenous appendicitis denotes transmural
necrosis, with impending perforation in untreated cases.
Histology reveals necrotic foci, pervasive ulceration,and pan-
mural inflammation. Grossly, the appendiceal wall
demonstrates friability and chromatic alterations (purple-
green-black) secondary to ischemic degeneration.
Periappendicitis is confined to serosal/subserosal
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inflammation, sparing deeper muscular layers. Macroscopy
ranges from unremarkable serosa to hyperemia with
exudative deposits. Distinct histopathological profiles
differentiate uncomplicated (localized inflammation) from
complicated (necrosis, perforation, abscessation) cases,
reflecting divergent microbial dynamics and clinical
trajectories. The surgical procedures for appendicitis were
first began in the late 19" century where an American surgeon
named Charles McBurney published a treatise on
appendicitsin 1891.

History and Physical Profile of the Appendix Patients

Acute appendicitis classically manifests through a
viscerosomatic pain trajectory, commencing as diffuse
periumbilical discomfort mediated by T8-T10 visceral
afferents before localizing to the right lower quadrant (RLQ)
as parietal peritoneal inflammation ensues. Pain
exacerbation with movement, cough, or nocturnal awakening
often accompanies anorexia, nausea (with or without emesis),
malaise, and occasionally diarrhea or urinary urgency. Fever
is present in ~40% of cases, though clinical heterogeneity
may obscure diagnosis, particularly in atypical
presentations.Physical examination evolves with disease
progression, initially subtle before manifesting peritoneal
irritation. RLQ guarding, McBurney's point rebound
tenderness (1.5-2 inches from ASIS along the umbilico-iliac
axis), and provocative maneuvers—Dunphy's sign (pain with
cough), Rovsing's sign (RLQ pain on left-sided palpation),and
psoas sign (pain with hip extension)—may arise, though
nonspecific. Hip flexion may alleviate psoas irritation from an
inflamed retrocecal appendix.Symptom duration typically
spans 12-24 hours, with ~75% presenting within this window.
Rupture risk escalates temporally: ~2% at 36 hours,
increasing 5% per subsequent 12-hour delay. Complicated
appendicitis (e.g., perforation, abscess) often correlates with
symptoms persisting >48 hours. Post-perforation sequelae
include pylephlebitis (septic portal vein thrombosis),
hydroureteronephrosis, bowel obstruction, or fistulization to
viscera (bladder, uterus, skin), manifesting as refractory
fever, weight loss, or organ-specific dysfunction. These
complications underscore the criticality of timely
intervention to mitigate morbidity.Following appendiceal
perforation, additional complications can arise. These
complications may include pylephlebitis, pylethrombosis,
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hydroureteronephrosis, bowel obstruction, and the formation
of internal fistulae'. In July 2015, the World Society of
Emergency Surgery (WSES) organized in Jerusalem the first
consensus conference on the diagnosis and treatment of
Acute appendicitis(AA) in adult patients with the intention of
producing evidence-based guidelines’.

LabFindings

The diagnostic workup for suspected acute appendicitis
integrates hematologic, biochemical, and advanced imaging
modalities. Leukocytosis (WBC >10,000 cells/mm?®) and
elevated C-reactive protein (CRP) synergistically enhance
diagnostic stratification, with combined normalization of both
markers offering high negative predictive value. A WBC
217,000 cells/mm?® or escalating CRP correlates with
complicated appendicitis, while bandemia reinforces
inflammatory acuity.

Imaging Methods

CT with IV contrast remains the gold standard (>95%
accuracy), identifying luminal dilation (>6 mm), wall
thickening (>2 mm), periappendiceal fat stranding, or
appendicoliths. Radiation exposure (~4 mSv) is mitigated by
judicious use in patients with GFR 230 mL/min.

Ultrasonography

prioritizes pediatric and pregnant populations, diagnosing
via luminal non-compressibility (>6 mm diameter) or
periappendiceal hyperechogenicity. Obesity and peritoneal
irritation limit its utility.

MRI, though costly and expertise-dependent, is reserved for
radiation-averse cohorts (e.g., pregnancy), detecting
analogous pathology viaT2-weighted sequences.

Risk StratificationTools:

The modified Alvarado score quantifies clinical likelihood
through polymodal parameters: RLQ tenderness (2 points),
leukocytosis (2), migratory pain, rebound tenderness, fever,
nausea/vomiting, and anorexia (1 each). Scores 27 predict
high probability, though histologic confirmation remains
definitive. This multimodal framework balances diagnostic
precision with resource stewardship, acknowledging
modality-specific limitations and population-tailored
algorithms.

Surgical Procedures In Late 19" Century

The first inadvertent appendicectomy was performed during
an operation for a groin hernia by Cookesley in 1731, and
Mestivier was the first to drain a right iliac fossa abscess, due
to appendicitis, in 1757. Kronlein performed the first
appendicectomy for acute appendicitis in 1884 but his patient
died. McBurney's muscle splitting incision standardized this
approach to an appendectomy upon its publication in 1894.
The first successful appendicectomy for acute appendicitis
leading to patient survival was by Morton in 1887. In 1976,
Wirschafter and Kaufman performed an inadvertent
colonoscopic appendicectomy and, in 1980, Semm carried
out the first laparoscopic appendicectomy. The first
appendicectomy via a natural orifice (transgastric)
appendicectomy was by Rao and Reddy in 2004°.Since then,
mortality associated with acute appendicitis has been
reduced to nearly 0.1% due to further improvements in
medical and surgical management’. This traditional open
appendectomy(OA) technique employs a right lower
quadrant oblique laparotomy where this traditional operation
for appendicitis, requires a medium-sized incision (cut) in the
lower right part of the abdomen’, typically centered over
McBurney's point (juncture of the lateral rectus sheath and the
umbilicus-anterior superior iliac spine axis). Following
incision, electrocautery and atraumatic dissection techniques
achieve layered division of fascial and muscular planes,
culminating in peritoneal entry. The caecum is identified,
mobilized, and externalized to expose the appendix. After
exteriorization, the mesoappendiceal vasculature undergoes
|

ligation, followed by transection of the appendiceal base with
preservation of a well-secured mucosal stump, often inverted
or cauterized to mitigate leakage risk.This method prioritizes
direct anatomical visualization but has largely been
supplanted by laparoscopic approaches in contemporary
practice.Even till 2009 some surgeons have been using to
treat this traditional way to treat appendicitis inn 58% of
patients.Some Italian census even indicate using this method
to treat 60% of patients every single year. James Sherren, in
1903, described the “Sherren triangle.” A suspicion of Acute
Appendicitis(AA) was considered if there was cutaneous
hyperalgesia in the area bounded below by Poupart's
ligament, above by a line drawn out from the umbilicus, and to
the inner side by a vertical line just to the right of the midline,
its apexis atthe anterior superior spine

Advancement Into Minimally Invasive Appendix Surgery
(LAPARASCOPY)

Surgical advancement in the management of appendicitis has
evolved dramatically in the last 120 years, from McBurney's
simple large incision(open procedure), to minimally invasive
laparoscopic appendectomy(LA) , to barely noticeable
incisions after single incicsion laparascopic appendectomy
(SILA). Depending on the clinical situation and the
experience of the surgeon, each of the three techniques (OA,
LA, and SILA) can be effective. Minimally invasive surgery will
continue to push the limits. Laparoscopic appendectomy (LA)
employs a triportal technique: a 10-mm umbilical optical
trocar paired with 5-mm ports in the right iliac fossa and
hypochondrium. Utilizing endoscopic instrumentation, the
mesoappendix is divided via stapler or ultrasonic dissection,
followed by appendiceal base ligation and specimen
retrieval in an endobag. Comparative analyses, including
meta-analysis, demonstrate LA's superiority over open
appendectomy (OA), with polymodal morbidity metrics: 1.1-
day reduction in hospitalization, accelerated functional
recovery, attenuated postoperative pain (8-mm VAS
decrease), and 50% fewer wound infections.Diagnostically,
laparoscopy excels in identifying alternative pathologies,
particularly gynecological etiologies. Studies reveal OA's
propensity for unwarranted appendectomies, with
concurrent gynecologic diagnoses confirmed in only 17% of
cases versus 73% in LA, underscoring its role in minimizing
iatrogenic organ excision.The management of
macroscopically normal appendices remains contentious.
While 60% of surgeons in an Italian consensus advocate
prophylactic excision—supported by histologic
inflammation in 33% of grossly normal specimens—
emerging data challenge this dogma. observed no
appendicitis recurrences in patients with retained
appendices, despite histologic discordance. Conversely,
some studies highlight elevated mortality risks associated
with negative appendectomies, approximating perforation-
related lethality. This paradox—balancing occult
inflammation against iatrogenic mortality—fuels ongoing
debate, with evolving evidence potentially reshaping
surgical paradigms.
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(FIG.1-Key Steps in Laparoscopic Appendectomy.)*

SURGICALONCOLOGY
Appendiceal neoplasms, though rare (1.2/100,000
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incidence), encompass heterogeneous malignancies often
masquerading as acute appendicitis. Histopathological
stratification dictates surgical paradigms, emphasizing
oncologic resection and metastatic surveillance.
+ Gastroenteropancreatic Neuroendocrine Tumors
(GEP-NETs):
Dominating appendiceal malignancies, GEP-NETs exhibit
indolent biology, with hepatic and ileocolic nodal metastases
being uncommon. Tumor size governs intervention:
appendectomy suffices for lesions <1 cm, while right
hemicolectomy is mandated for tumors >2 cm or those 1-2 cm
with mesenteric infiltration, nodal enlargement, or marginal
ambiguity. Preoperative hepatic imaging and nodal basin
assessment are imperative.
* GobletCell Carcinoma (GCC):
This hybrid entity blends adenocarcinomatous and
neuroendocrine histopathology. Non-metastatic or 22 cm
lesions warrant right hemicolectomy, complemented by
meticulous peritoneal staging via peritoneal carcinomatosis
index scoring (PCIS) to guide adjuvant therapy.
+ Lymphoma:
Non-Hodgkin variants (e.g., MALT lymphoma) may present
acutely. Appendectomy alone suffices, contingent on
systemic evaluation excluding disseminated disease.
+ Appendiceal Adenocarcinoma:
Classified into colonic, mucinous, and signet-ring subtypes,
management universally requires right hemicolectomy
irrespective of tumor size or nodal status, reflecting its
aggressive propensity for peritoneal dissemination.
¢ Mucocele and Mucinous Neoplasms:
Benign mucoceles or malignant mucinous adenocarcinomas
often mimic appendicitis. Preoperative imaging may suggest
encapsulated cystic structures, but definitive diagnosis
hinges on histopathology. Appendectomy with meticulous
capsular preservation prevents iatrogenic pseudomyxoma
peritonei. Intraoperative peritoneal inspection and biopsy
are critical; PCIS documentation guides subsequent
cytoreductive strategies if mucin is detected. Laparoscopic
resection is restricted to radiologically homogenous, non-
complex cysts to mitigate rupture risk.In all cases, histologic
corroboration remains pivotal, as 30% of neoplasms present
with acute symptoms. Surgical strategies balance organ
preservation against oncologic radicality, emphasizing
peritoneal evaluation to stratify adjuvant interventions and
surveillance protocols.

RISKS AND CONTROVERSIES

Appendectomy, while a definitive treatment for acute
appendicitis, carries inherent risks such as intraoperative
complications (bleeding, visceral injury, stump leakage) and
postoperative sequelae, including surgical site infections,
intra-abdominal abscesses, and adhesive bowel obstruction,
with higher morbidity rates in open versus laparoscopic
approaches. Controversies persist in balancing non-
operative management (NOM)—effective in uncomplicated
cases but burdened by a 30% recurrence risk and potential
missed malignancies (1% of cases)—against surgical
intervention, which itself poses dilemmas like negative
appendectomy mortality risks paralleling perforated cases.
Debates extend to optimal surgical timing, where delayed
procedures risk perforation escalation, while interval
appendectomy remains contentious despite its utility in
excluding occult neoplasms. Technical choices, such as
stump closure methods (staplers vs. endoloops) and
prophylactic drain use, lack consensus, and special
populations (pregnant patients, children) require tailored
strategies to address unique risks. Emerging techniques like
endoscopic appendectomy and natural orifice surgery
remain experimental, underscoring the need for
personalized, evidence-guided approaches to navigate the
evolving landscape of appendicitis management. A careful
balance between preventive measures, early recognition,and
appropriate interventions are critical to mitigate their
impact’.

CONCLUSION

In conclusion, the management of acute appendicitis remains
entrenched in therapeutic equipoise, necessitating judicious
integration of clinical acuity, histopathologic vigilance, and
patient-specific comorbidities. Surgical intervention,
particularly the laparoscopic triportal approach, offers
definitive resolution with polymodal morbidity metrics—
reduced hospitalization, attenuated postoperative pain, and
diminished wound infection rates—though intraoperative
risks such as visceral injury, stump dehiscence, and
iatrogenic peritoneal contamination persist. Non-operative
management (NOM), while sparing select cohorts from
immediate surgical risks, harbors inherent limitations,
including occult malignancy oversight and a non-negligible
recurrence burden, mandating rigorous surveillance or
interval appendectomy to exclude neoplastic etiologies,
particularly in perforated presentations. Technical
controversies, from appendiceal stump closure (endoloop
ligation versus stapler transection) to prophylactic drain
utility, underscore the absence of universal consensus, while
interval appendectomy serves dual roles: mitigating
recurrence and facilitating histologic exclusion of mucinous
or neuroendocrine pathologies. Emerging modalities, such
as endoscopic transluminal resection, present investigational
promise but remain constrained by nascent efficacy data.
Ultimately, stratified algorithms—incorporating
viscerosomatic pain trajectory, peritoneal carcinomatosis
index documentation in mucinous neoplasms, and oncologic
radicality in goblet cell carcinomas—must guide therapeutic
paradigms, balancing organ preservation against the specter
of pseudomyxoma peritonei or metastatic dissemination.

REFERENCES

1. Lotfollahzadeh, S., Lopez, R. A., & Deppen, ]. G. (2024, February 12).
Appendicitis. StatPearls — NCBI,Bookshelf.https://www.ncbi.
nlm.nih.gov/books/NBK493193/#:~:text=Appendicitis%20is%20pr imarily
%20caused%20by,when%20evaluating%20and%20managing%20appendi
citis.

2. Switzer, N. J., Gill, R. S., & Karmali, S. (2012). The evolution of the
appendectomy: from open to laparoscopic to single incision. Scientifica,
2012,895469. https://doi.org/10.6064/2012/895469

3. Selvaggi, L., Pata, F., Pellino, G. et al. Acute appendicitis and its treatment: a
historical overview. Int J Colorectal Dis 40, 28 (2025). https://doi.org/10.
1007/s00384-024-04793-7

4.  Bessoff,K. E., MD PhD, Choi, ]., MD, Wolff, C.]., MD, Mbbs, A.K., Carlos, G. M.,
MD, Caddell, L., MD, Khan, R.I., Mls, C. D. S., Spain, D. A., MD, & MSc, ]. D.F. M.
(2021).Evidence-based surgery for laparoscopic appendectomy: A stepwise
systematic review. Surgery Open Science, 6, 29-39. https://doi.org/10.
1016/j.sopen.2021.08.001

5.  Di Saverio, S., Podda, M., De Simone, B., Ceresoli, M., Augustin, G., Gori, A.,
Boermeester, M., Sartelli, M., Coccolini, F.,Tarasconi, A., Angelis, N.D.,Weber,
D. G., Tolonen, M., Birindelli, A., Biffl, W., Moore, E. E., Kelly, M., Soreide, K.,
Kashuk,].,...Catena,F. (2020). Diagnosis and treatment of acute appendicitis:
2020 update of the WSES Jerusalem guidelines. World Journal of Emergency
Surgery, 15(1).https://doi.org/10.1186/s13017-020-00306-3

6. Harriott, C. B., & Sadava, E. E. (2024). Management of complications after
appendectomy: Literature review. Current Problems in Surgery, 61(7),
101508. https://doi.org/10.1016/j.cpsurg.2024.101505

7. Torpy,].M.,Burke, A.E.,& Golub,R.M. (2011). Appendectomy. JAMA, 306(21).
https://doi.org/10.1001/jama.2011.767

8. Herrod, P. J. ]., Kwok, A. T., & Lobo, D. N. (2022). Three centuries of
appendicectomy. World Journal of Surgery, 47(4), 928-936. https://doi.org/
10.1007/s00268-022-06874-6

|

H e |

| www.worldwidejournals.com F



