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or Surgery?
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Abstract

Acute appendicitis is the most common surgical disease presented in ED.
Ongoing evidence in the literature, in the last 20 years, shows a lot of benefits in
favor of conservative treatment. Despite that conservative treatment does not gain
the correct position at the daily practice up to day. A large number of parameters
related to acute appendicitis, present diversity in their appearance, so the final
estimation of the disease may by unclear and the decision for treatment may be
incorrect. We analyze these parameters, aiming to clarify their role in correct
diagnosis and decision making on appropriate treatment. In the present study a
review of the literature is performed, regarding the etiology, pathology, clinical
presentation, laboratory, and imaging data of acute appendicitis. The collection and
correct estimation of these parameters, is the key for the correct diagnosis of acute
appendicitis. Complicated or uncomplicated cases should be diagnosed preop-
eratively. The next step is the appropriate treatment, conservative or by surgery.

At the present time, excluding generalized peritonitis and sepsis, the majority of
patients with uncomplicated acute appendicitis and selected complicated cases can
by treated successfully by conservative treatment. The majority of patients do not
benefit from appendectomy.

Keywords: acute appendicitis, conservative treatment, decision making, laboratory,
radiology, peritonitis, appendectomy, complicated, uncomplicated

1. Introduction

According to the literature of the last 20 yrs., the majority of patients with
acute appendicitis should be treated conservatively and not by surgery, as they
do not benefit from appendectomy and the operation is considered unnecessary.
Unfortunately, worldwide surgical treatment of acute appendicitis remain the gold
standard treatment of choice; in a recent multi-centric study in 2018 [1], based ina
large number of patients with acute appendicitis, more than 95% of patients were
treated by surgery, while conservative treatment underwent less than 5% of the
patients. Taking into account the recent literature, the percentages for correct treat-
ment, should be: 80-95% conservative treatment and 5-15% surgical treatment.
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At the present study we review and analyze the role of many parameters, influencing
the clinical presentation of the patient, the correct diagnosis and decision making
for the proper treatment. The role of etiology, pathology and anatomy of acute
appendicitis is analyzed. In addition the role of predictive markers/factors, inflam-
matory markers and radiological data, linked with diagnosis-evolution and severity
of acute appendicitis is discussed. Emphasis is given in clinical presentation of the
patient and the decision making for conservative or surgical treatment.

2. What's the etiology and pathology of acute appendicitis?

At the moment the appendicular inflammation, is quiet obscure and multifacto-
rial. Carr et al. in a review article [2], describes and analyses several etiologies of
acute appendicitis; infection, trauma, ischemia, diet factors, genetic factors, foreign
bodies, hygiene and type I hypersensitivity may lead to acute appendicitis. The
corresponding pathology reports containing a large spectrum of minor or major
changes in mucosa, sub-mucosa, appendicular wall and peri-appendicular area,
defining the acute appendicitis as catarrhal, suppurate (phlegmonous), gangrenous
(necrotizing) or with signs of peri-appendicitis. Theoretical conceptions about the
role of fecolith or lymphoid hyperplasia, creating luminal obstruction, today are
under-estimating, as there are severe controversies in medical reports; in pathol-
ogy reports rarely is found lymphoid hyperplasia with luminal obstruction, on
the other hand the percentage of fecoliths in acute appendicitis (7-15%), is lower
than in autopsies or in general population, studied with modern imaging studies,
performed for other medical reasons (up to 30%). So their implication to inflamma-
tory process is unclear with minor importance. Hence the question: what's the real
etiologic factor of acute appendicitis? And what’s really happens in appendicular
wall? This poses some confusion about the conception of surgeon regarding the
treatment of acute appendicitis; conservative or by surgery? In this heading, despite
the obscure etiology, there are two key points; a) we must exclude secondary
appendicitis, due to tumors of the cecum, appendix or peri-appendicular area. As
acute appendicitis is a disease of the middle age (3rd and 4th decade of the life),
we must be careful, mostly in aged patients (>50 years, or > 65 yrs. old) with acute
appendicitis, although this group of patients represent a small percentage (7-15%)
of the patients presented [3]. If conservative treatment is decided, after the acute
phase, a colonoscopy and CT scan of the lower abdomen must be performed. b)
Inflammatory process of the appendix starts initially at the level of mucosa and sub-
mucosa, invaded by neutrophils and sometimes by eosinophils. Later, ulcers may
appear [2] and the appendicular wall may be invaded by anaerobes, gram negatives
and other microbial agents. This evolution explains the use of antibiotics for the
regression of inflammation, if conservative treatment is decided. A multi-centric
study (APPAC trial), provide level I evidence data, that antibiotic treatment for
uncomplicated acute appendicitis is effective and reduce the rate of appendectomies
by 75-85% [4]. Following the natural history of acute appendicitis, a self-regression
of the inflammation is feasible at 20% of patients [5]. Having in mind that at the
beginning of appendicitis the inflammation involves mucosa and sub-mucosa,
one should think the use of anti-inflammatory drugs. At the moment, worldwide,
there are not reports for the use of such drugs as a part of conservative treatment.
The author, in selected patients with acute uncomplicated appendicitis, used a
combination of paracetamol and lornoxicam (an analgesic scheme, often used to
treat postoperative pain), as the main treatment in a study with more than 100
patients with uncomplicated acute appendicitis [6], with early onset and duration
of symptoms. It seems that this kind of treatment combined with antibiotics, offers
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promptly a clinical and laboratory regression of acute appendicitis. Non-steroidal
anti-inflammatory drugs may play an important role in conservative treatment,

as such effectiveness is observed in other inflammatory intra-abdominal inflam-
mations; e.g. in acute cholechystitis, (chemical inflammation, without microbial
involvement at least at the start of inflammatory process). This is a new field of
research, although some parameters must be determined: the kind and time (days)
of anti-inflammatory therapy, the effectiveness in cases with early onset of symp-
toms in acute appendicitis, and their use in purulent appendicitis in combination
with antibiotics.

3. What'’s the role of anatomy of appendix in clinical presentation of
acute appendicitis?

RLQ pain and rebound tenderness- aka the classic symptoms of acute appen-
dicitis- accounts at about 40% of patients. In a review study [7], a high percentage
of variable position and other anatomic characteristics of the appendix, as the
length or orientation, may confuse clinicians. Such cases should be studied by
modern imaging studies. One should keep in mind that the position of the appen-
dix is extremely variable; De Souza et al., in a retrospective study of 377 cases
[8], describes the most common position of appendix during surgery, as follows:
retro-cecal location at 43.5%, sub-cecal at 24.5%, post-ileal at 14.3%, pelvic at 9.3%,
para-cecal at 5.8%, pre-ileal at 2.4% and other at 0.27%.

4. Is the diagnosis of acute appendicitis easy?

No. Abdominal pain in the right iliac fossa, do not always correspond to acute
appendicitis. Negative appendectomies in bibliography vary from 10 to 45% and
especially in females. The percentage of misdiagnosed cases is 10%. Using imaging
studies; the percentage of negative appendectomies is still at 10-12% [9]. Correct
diagnosis is the most difficult step in evaluation of acute appendicitis; what really
happens in the intra-abdominal cavity? By meticulous estimation of clinical and
laboratory data and necessary imaging data, this parameter may be evaluated quiet
good at the present time. Various scoring systems increase the diagnostic accuracy.
The older is a clinical one described by Alvarado since 1986. This score may predict
acute appendicitis [10], being a useful diagnostic aid, especially for younger col-
leagues [11]. The AIR score, incorporates CRP as a variable in the score and is more
accurate at predicting appendicitis than Alvarado score in those deemed high risk
[12]. At the present time, newer scoring systems are used, combining clinical and
imaging features, and they also have an important role to distinguish uncomplicated
from complicated cases of acute appendicitis [13]. Score systems can aid in selection
of patients for surgical or non-surgical management. Various markers are used in
scoring systems using parameters from physical, laboratory and imaging studies;
age, body temperature, the duration and time of onset of symptoms, white blood
cell count (WBC), CRP level, presence of peri-appendicular fluid, extra-luminal
free air and the presence or not of a appendicolith in U/S or CT.

The majority of studies reveal a percentage of complicated appendicitis at 5%
and uncomplicated cases at 95% [13]. Other reports present a higher percentage of
complicated cases up to 20-25%. Trying to select patients for conservative treat-
ment, may be difficult preoperatively. The best categorization may be done after
surgery, combining surgical findings during surgery; appendix status, the effect of
inflammation in peri-appendicular areas and peritoneum, and the final pathology
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report. Even thought, there is heterogeneity in terms used, to describe the type of
acute appendicitis. The most often used terms are; simple appendicitis, uncompli-
cated acute appendicitis, catarrhal appendicitis, purulent appendicitis, complicated
acute appendicitis with abscess or phlegmon, dehiscence or rupture of appendicular
wall, gangrenous appendicitis, local or diffuse peritonitis, and fecal peritonitis.
Laparoscopy offers a correct grading of acute appendicitis [14]. Emphasis is given
in complicated cases (grade 3-5) but they represent a small percentage in the total
number of patients, with acute appendicitis. Its position for uncomplicated cases
(grade 1, 2) is not well determined. Pathology changes and clinical data in ICD-10
system classification, determine 8 types or subtypes of acute appendicitis;

ICD-10: K35 - acute appendicitis.

ICD-10: K35.2 - acute appendicitis with generalized peritonitis.

ICD-10: K35.3 - acute appendicitis with localized peritonitis.

ICD-10: K35.8 - other and unspecified acute appendicitis.

ICD-10: K35.80 - unspecified acute appendicitis.

ICD-10: K35.89 - other acute appendicitis.

ICD-10: K36 Other appendicitis.

ICD-10: K37 Unspecified appendicitis.

5. Are there predictive markers/factors, for the diagnosis, evolution
and postoperative complications influencing the course of acute
appendicitis?

The history of the disease, clinical examination, WBC, CRP, U/S or CT findings
contribute to diagnosis [15] and predict the severity and evolution of acute appen-
dicitis. Postoperative complications are related to the pathology, the contribution of
bacteria in inflammation and the type of operation. Early diagnosis in the first 48 h,
may be important followed be early management of the disease, and probable for
more conservative approach, as antibiotic treatment is a safe and first line therapy
for acute appendicitis, with excellent results in uncomplicated cases (patients
without diffuse peritonitis), reducing the unnecessary appendectomies [16]. The
non-surgical management of uncomplicated appendicitis by the use of antibiotics,
predominates as treatment option as it’s effective and decreases morbidity [17].
Patient delay for clinical examination and diagnosis is the key factor linked with an
increased incidence of complicated acute appendicitis [18]. Today, the use of radio-
logical interventional techniques in combination with antibiotics, extent the spec-
trum of conservative treatment in many complicated cases of acute appendicitis, as
there is possibility for successful treatment-drain of the intra-abdominal abscesses
and phlegmon [19], reducing complications compared with surgical treatment [20].
Surgery in such complicated cases is not easy and may lead in right hemi-colectomy
due to severe intra-abdominal inflammation during surgery. We consider this effect
a catastrophic result of surgery for a benign inflammatory process, in the absence of
alocal tumor in appendicular and peri-appendicular area.

6. Where should be given attention during clinical examination and
estimation of the patient with acute appendicitis?

a.The age and sex of the patient; all reports, mention a disease of the middle age
and the majority of patients are between 29 and 40 years old, although the age
rage varies from the infantile to older ages. In younger ages exclusion or the
presence of septic variables is important, as option treatment must be decided
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as soon as possible. In older ages, >50 years or 65 yrs. old, the possibility for
complicated cases and the presence of an appendicular or peri-appendicular
tumor is higher than in the middle age. Elderly patients present a higher
mortality, morbidity, higher perforation rate, higher postoperative complica-
tion rate, lower diagnostic accuracy and longer delay from symptoms onset
and admission [21], the female sex presents a more difficult diagnosis, mainly
in reproductive age. Gynecological conditions and acute appendicitis may be
studied in emergency by U/S combined with trans-vaginal ultrasound [22],
increasing the diagnostic accuracy for acute appendicitis.

b.The past history (start and duration of symptoms) may be false; the patient
many times refers a short period of time with symptoms. Acute appendicitis
may have atypical clinical presentation (up 30% of the patients), the exist-
ence of atypical location of the appendix, and the presence of the disease in
advanced ages creates a vague past history, leading in a wrong option treatment.

c. Analyze the features of the pain; complete clinical examination of the abdomen,
with emphasis in palpation of the abdomen. We can diagnose the local signs of
inflammation or sings of generalized peritonitis. Deep pain, in deep palpation
of the right iliac fossa (visceral pain) reveals the local inflammation. Irritation
of the peritoneum is expired by rebound (somatic pain). Colic pain may reveal
an appendicular fecolith or intestinal obstruction due to severe inflammation-
periappendicular inflammatory mass or tumor. Colic pain coexists more times
with a permanent local-visceral pain. Sometimes acute appendicitis is mani-
fested with reflex pain in the right hypochondrium, peri-umbilical, epigastria
area or left iliac fossa, with no or attenuated local signs in the right lower quad-
rat. Reflex pain disappear in a short period of time of some hours and finally
appear and predominate local signs of visceral pain in the right lower quadrat.
We consider that clinical examination of the abdomen is the optimal method for
diagnosis and estimation of severity in patients with acute appendicitis, as it’s a
fast, easy and may be repeated at times. Surgeon’s opinion for acute appendici-
tis, in combination with laboratory and imaging data yield the best outcomes in
patients, for the correct diagnosis in acute appendicitis [23].

7. What's the role of inflammatory markers in diagnosis and grading of
acute appendicitis?

There are many inflammatory markers that can be used. Increased levels reflect
the severity of acute appendicitis. Very high levels may reveal more complicated
cases or sepsis [24]. WBC and neutrophil ratio, CRP, procalcitonine and SER are
the most often used markers. We recommend the use of WBC and CRP. They are
available in most laboratories and the results are taken in a short time. The use of
numerous or novel markers is not recommended as they do not improve the diag-
nostic ability for acute appendicitis [25].

8. What's the role of imaging data in acute appendicitis?

There are three radiologic examinations available; U/S, CT and MRI [26].
U/S dispose a high diagnostic accuracy for acute appendicitis >90% but a high
negative predictive value [27] with limited sensitivity, as the no visualization of
appendix during U/S is very often observed. If inconclusive data are reported, and
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clinic-laboratory data support the presence of acute appendicitis, further study
with CT (when there is no pregnancy) or MRI is recommended [28]. There are five
morphological imaging criteria of appendicitis; a. enlargement (diameter) of the
appendix>6 mm, b. thickness of the appendicular wall>2 mm, c. Inflammatory
compression of the peri-appendicular adipose tissue, d) abscess formation in the
right lower abdomen, e) calcified appendicolith. The three first criteria reveal
uncomplicated acute appendicitis. A contrast-enhanced CT is an excellent tool for
complicated cases and visualization of appendicular wall dehiscence-rupture.

9. Are there special categories of patients with acute appendicitis
influencing option treatment?

a.Pregnancy: Acute appendicitis in pregnancy is a complex situation, and col-
laboration between obstetrics and surgeons offer the best outcomes for mother
and fetus [29]. Severe perforated cases of appendicitis and negative appen-
dectomies may lead to premature delivery [30]. There is need for accurate
diagnosis and correct option treatment. Most cases are observed in the second
trimester of the pregnancy. CT is contraindicated do to pregnancy. Diagnostic
imaging data are obtained by U/S and MRI. MRI yields a high diagnostic rate
and accuracy in pregnant and guide further option treatment [31].

b.Gangrene of the appendix (or necrotizing appendicitis); it’s a special type of
appendicitis. There is need for accurate diagnosis and surgery due to generalized
peritonitis and sepsis. Recently appear reports for conservative treatment of level
evidence II [32]. It’s more often observed in pediatric population and represents a
percentage of 12-13% in pathology reports. In adults is a rarer phenomenon with
lower percentage. The incidence is not well determined as in pathology reports
different terms are used; gangrenous appendicitis, complicated appendicitis,
perforated appendicitis, or necrotizing appendicitis and the percentage of this
group with complicated cases is 10-25% in different reports [33].

c. Immunosuppressed patients; Surgery is the rule to avoid sepsis and deaths.

10. How and when decision making, is taken for patients with acute
appendicitis?

After the clinical examination, collection of inflammatory markers and imaging
data. This waiting time for few hours, assure a correct diagnosis, the option treat-
ment and do not influence the pathology report if appendectomy will be decided. As
more variables are positive for acute appendicitis, the diagnostic accuracy for acute
appendicitis is high. Cases should be categorized for the severity. Uncomplicated
cases and selected complicated cases of acute appendicitis should be treated conser-
vatively with benefits for patients. Diffuse peritonitis and the evidence of perforated
appendix represent surgical cases.

11. What should contain the conservative management of acute
appendicitis?

Admission in the hospital, and active observation according to the needs of the
patient. Collection and estimation of inflammatory markers and imaging data. Soft
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feeding is permitted if there is not nausea, intestinal obstruction or planning for
operation. Correction of fluid imbalances due to inflammation. The use of anti-
biotics is mandatory as is the main therapy in conservative treatment. Antibiotic
treatment is performed, according to the instructions for the treatment of intra-
abdominal infections [34] and a short scheme of 4 days may be effective, at least
in uncomplicated cases. After conservative treatment, an interval time for further
intervention tend to be abandoned [35] even more for complicated cases with
abscess or phlegmon.

12. Recurrence after conservative treatment

The re-appearance of acute appendicitis after conservative treatment is not easy
to be calculated. Most reports mention a percentage of 7-10% with a long period of
follow-up [36]. There is a lack of information and heterogeneity about the kind-
results of conservative treatment (during the first episode of acute appendicitis).
Usually, surgery is followed after a new episode. The pathology report should
describe changes of acute appendicitis and not chronic inflammatory changes in
mucosa or sub-mucosa, as is the case after appendectomy due to recurrent episodes.

13. Conclusions

Conservative treatment of patients with acute appendicitis is not very popular
in surgical community, despite ongoing literature data supporting its role in the
majority of patients with uncomplicated and selected cases of complicated acute
appendicitis. Uncomplicated cases accounts for the 80-90% of patients with acute
appendicitis. At every day’s practice, more than 90% of uncomplicated cases under-
going appendectomy and less than 10% are treated conservatively. Conservative
treatment should be offered, as an initial approach, to every patient with acute
appendicitis. Surgeons should understand that the majority of patients may not
need and they do not benefit from appendectomy.
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Abbreviations

RLQ right lower quadrat

AIR appendicitis inflammatory response
CRP C-reactive protein

WBC white blood cell count

u/S ultrasounds

CT computerized tomography

MRI magnetic resonance imaging

SER sedimentation erythrocyte rate

ED emergency department
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