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ABSTRACT

Nonoperative treatment (NOT) has emerged as a potential alternative to surgery for acute uncomplicated
appendicitis in children; although short-term outcomes are often favourable, concerns remain regarding
the durability of treatment, the incidence of complications, and long-term failure. Updated meta-
analyses of randomized clinical trials (RCTs) may help clarify the comparative safety and effectiveness
versus appendectomy. Objective: To assess the safety and effectiveness of NOT compared with
appendectomy for uncomplicated appendicitis in children using the highest level of available evidence.
Methods: A systematic review of PubMed, Embase, Scopus, Cochrane, and Web of Science was
conducted. Results: In this systematic review and meta-analysis of 8 randomized clinical trials
including 1480 children and adolescents, NOT (nonoperative antibiotic treatment) was associated with
a significantly higher risk of treatment failure at 1 year and an increased incidence of major
complications compared to appendectomy. Although NOT resulted in a modestly faster return to school
and daily activities, this benefit may be offset by higher rates of readmission and reintervention.
Conclusion: Although NOT offers a shorter initial recovery, higher failure rates and major
complications limit its role as a primary treatment strategy. The data suggest that appendectomy offers

better outcomes in children and adolescents with uncomplicated appendicitis.
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Nonoperative treatment /NOT/ provides
inferior outcomes compared to surgical therapy
in children and adolescents with UA. NOT is
associated with higher treatment failure rates,
readmission rates, complications, and increased
length of hospital stay; lower treatment success;
a recurrence rate of appendicitis of 18.47
events/100 observations in 1 year; and shorter
time to return to normal activities and school.
Our primary results showed low heterogeneity,
and the main results were supported by the TSA
(test of statistical significance of antibiotics).
Our findings differ from those of a previous
major meta-analysis, which suggested that
surgical treatment offered fewer complications
in pediatric patients. Treatment with antibiotics
alone and surgery are not directly comparable in
terms of absolute treatment failure, so a non-
inferiority analysis is essential for interpreting
the results.
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As observed in a recent randomized controlled
trial (RCT) by Helling TS and suggested by a
Cochrane review, (24) a non-inferiority margin
of 20% is considered a reasonable threshold to
balance the lower efficacy of nonoperative
management with its potential benefits.

The 2020 WSES consensus provides the
following recommendations for conservative
management of acute appendicitis (1-4):

1. Nonoperative antibiotic treatment is
recommended as a safe alternative to surgical
treatment in  selected patients  with
uncomplicated appendicitis and in the absence
of appendicitis. The possibility of failure or
missed complicated appendicitis is emphasized.
2. Nonoperative management of acute
appendicitis  during pregnancy is not
recommended until a higher level of evidence is
available.

3. Nonoperative antibiotic treatment is
proposed as a safe and effective alternative to
surgical  treatment in  children  with
uncomplicated acute appendicitis in the absence
of appendicitis, with attention being paid to the
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possibility of failure and missed complicated
appendicitis.

4. In cases of nonoperative treatment, initial
intravenous antibiotic therapy is recommended
with subsequent switching to oral antibiotics
based on the patient's clinical condition.

Complicated acute appendicitis: The optimal
approach to complicated appendicitis also
remains a debatable topic. In the past,
immediate surgical treatment has been
associated with increased morbidity, while
initial nonoperative treatment has been reported
to have a success rate of over 90%, a recurrence
risk of 7.4%, and the need for percutaneous
drainage in only 19.7% of cases with abscess (5,
6). Meta-analysis of Similis (including 16 non-
randomized retrospective studies and one non-
randomized prospective study with a total of
1572 patients, of whom 847 were initially
treated conservatively.

Three main factors are considered when
undertaking conservative treatment. Shared
decision-making after a thorough discussion
between the patient and the surgeon, outlining
the potential benefits and risks, including the
possibility of disease recurrence and the need
for potential surgical intervention in the future,
is essential. The second main factor is adequate
patient selection (form of appendicitis, factors
indicating a greater chance of success such as
low Alvarado score, small appendix diameter).
The concomitant comorbidity and the patient's
general condition are also considered in patient
selection. The third factor is close observation.
Patients undergoing conservative treatment
require close dynamic monitoring for signs of
deterioration, failure of the therapeutic
approach, and detection and treatment. In the
NOT analysis, there was a 1-year failure rate of
36.6% compared with 7.0% in the surgical
group, indicating that appendectomy is more
effective than antibiotics and surpasses the
margin of previous RCTs. (7-9) This finding
differs from previous meta-analyses and is
consistent with the most recent RCTs. Our
findings differ from the 2017 meta-analysis by
Huang et al. (10-12), which supported
antibiotics as a safe primary treatment, but was
limited by a small sample size (404 patients),
only 1 RCT, and reliance on cohorts, which
increases bias. Their analysis used fixed-effects
models and did not assess the robustness of the
results by TSA. In contrast, our study included
8 randomized controlled trials (RCTs) and 1490
patients, with TSA (a history of emergency
transplant) supporting the robustness of the
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results in all primary outcomes. In cases where
peri-appendicular abscess or phlegmon is
present, some authors again advocate an initial
therapeutic approach, while others recommend
an aggressive surgical approach 13-15).

In 2007, Anderson demonstrated that
immediate surgical treatment in these patients
was associated with increased morbidity versus
initial nonoperative treatment (16-18). Similis
etal. in their meta-analysis of 17 studies showed
that preoperative conservative treatment was
associated with fewer complications (intra-
abdominal abscess and intestinal obstruction)
(19-21). Recent cohort studies have shown
opposite results (22, 23). They argue for more
aggressive treatment in cases of peri-
appendicular abscess, based on the idea that
there is a relatively high failure rate with
conservative treatment. According to the 2015
EAES consensus, a new systematic review is
needed. Until then, preoperative conservative
treatment of periappendicular abscess is the
preferred treatment option (24, 25).

In 2020 The WSES provides the following
recommendations for the treatment of
complicated acute  appendicitis  with
periappendicular abscess or phlegmon (26, 27):
1. Preoperative antibiotic treatment and, if
possible, percutaneous drainage are
recommended in cases where laparoscopic
expertise is not available.

2. In the presence of advanced laparoscopic
expertise, a laparoscopic approach with a low
risk of conversion is recommended as the
treatment of choice.

3. Routine interval appendectomy is not
recommended after nonoperative treatment of
appendicitis in patients under 40 years of age
and children. Interval appendectomy is
recommended in cases of recurrence of
symptoms.

4. In patients with appendicitis over 40 years of
age, treated conservatively, colonoscopy and
contrast-enhanced computed tomography are
recommended to exclude underlying malignant
pathology. Interval (delayed) appendectomy:
The need for interval appendectomy after initial
nonoperative treatment remains a subject of
debate. =~ Recommendations  for interval
appendectomy are based on the probability of
missing an underlying malignancy (frequency
6%) and the chance of developing recurrent
appendicitis (frequency from 5 to 44%) (28-30).
Both conditions can be avoided by interval
appendectomy, although there is a lack of data
on its advantages. The reported average
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recurrence rate in nonsurgical treatment of
perforated appendicitis and phlegmon is 12.4%
(8). In order to avoid this significant risk, some
authors recommend routine elective interval
appendectomy after initial nonoperative
treatment. In a recent systematic review by
Darwazeh, interval appendectomy and repeated
nonoperative treatment in the case of recurrence
were associated with similar morbidity rates
(31-34).

Elective interval appendectomy

This updated and higher-quality evidence base
supports surgery as the most effective and
reliable strategy based on treatment outcomes
and questions previous guideline changes to
NOT (nonoperative treatment (35-37). Previous
studies have shown that reduced recovery time
and fewer hospital visits are associated with
improved well-being and participation in school
and social activities. (38-40) Patients who
underwent surgery were found to return to
school with 4.93 more days of normal activities,
despite a shorter hospital stay without clinical
significance. This is expected due to
postoperative activity restrictions. (41-43)
However, because one-third of nonsurgical
patients did not experience treatment failure
within one year, they may ultimately add to the
burden of rehospitalizations. TSA showed
insufficient data to draw firm conclusions about
return-to-activity outcomes, highlighting the
need for further research (44, 45).

CONCLUSIONS

1. Conservative treatment with antibiotics is a
feasible treatment method for selected patients
with uncomplicated acute appendicitis who
would like to avoid immediate surgical
treatment and understand the associated risks,
mainly the risk of recurrence of the disease.

2. Initial conservative treatment in destructive
and complicated forms is a recommended
approach.

3. Appendectomy remains the gold standard in
the treatment of acute appendicitis with its high
and long-term effectiveness, and with good
expertise available, laparoscopic treatment is
recommended.
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