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Acute Appendicitis in Pediatric Age: 

Medical Versus Surgical Therapy 

 

 

Abstract: 

Background: Recent studies on adults have analyzed the efficacy of antibiotic therapy as 

first-line non-operative intervention for acute appendicitis (AA). To date, scientific evidence 

in children is scarce. We evaluated the efficacy of a broad-spectrum antibiotic therapy 

compared to appendectomy in children with uncomplicated AA. 

Methods: Children with uncomplicated AA were stratified according to clinical, 

biochemical and ultrasonographic parameters and then randomized to receive surgical or 

medical treatment. Shortand long-term outcomes were recorded. 

Results: We enrolled 126 children (61 boys, 65 girls; mean age ± SD: 115,6 ± 32,1 months). 

According to the randomization protocol, 52 children received antibiotic therapy and 74 

underwent appendectomy. Antibiotic therapy was effective in 49/52 (94.2%) children. 

Children treated with antibiotic therapy presented an overall recurrence rate of 12.2% 

during the first year after AA. Children with pARC score < 75 points had a 93% chance of 

having a favorable prolonged response to antibiotic therapy. Perivisceral fat thickening on 

ultrasound performed 1 month after AA was directly related to the long-term recurrence of 

appendicitis (p < 0.01). 

Conclusions: The main result of our study is the high efficacy rate of antibiotic therapy in 

children with uncomplicated AA, which is comparable to appendicectomy efficacy rate. 

Nevertheless, children treated with antibiotic therapy showed a non-negligible AA relapse 

rate in the first year of follow-up, which resulted in the need for surgical treatment. The 

pARC score can help identify children who are most likely to benefit from non-surgical 

treatment. 
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1. Introduction 

Acute appendicitis (AA) is the most common cause of surgical emergency in children, with 

a prevalence of 7-8% over the entire life span (1). AA may occur in mild form 

(uncomplicated) or in a severe form (complicated), along with sepsis and intestinal 

obstruction, perforation of the appendix and possible development of intraperitoneal 

abscess (2). Appendicitis is defined as ‘complicated’ when histological or intraoperative 

diagnosis of gangrenous or perforated, suppurative or abscessed appendicitis is made, 

when there is phlegmonous formation, periappendicular masses or when fecal peritonitis 

occurs (3). Complicated appendicitis accounts for approximately ⅓ of all cases (4), is most 

seen in children younger than 5 years (5) and is associated with worse outcomes, frequent 

hospital readmissions, and delayed return to normal activities (6-8). Since the early 1900s, 

treatment of AA has been predominantly surgical. Appendectomy has progressively 

reduced AA mortality almost to zero. As all surgical procedures, however, there is a risk of 

complications intrinsically related to the operative treatment. Most described complications 

are wound infections, abscess formation, intra-abdominal fistulas, and paralytic ileus. Up to 

10% of childhood appendectomies present complications beyond anesthesia related risks 

(9). Furthermore, even in countries with the best diagnostic techniques, such as the United 

States of America and Canada, the frequency of negative appendectomies is 4.3-6.3% (10). 

To reduce the morbidity related to the complications of surgery and the anesthetic risk, 

studies on adult populations analyzed the efficacy of antibiotic therapy as first-line non-

surgical intervention for the treatment of AA (11-13). Such studies suggested an algorithm 

whereby patients are treated first with antibiotics and are then subjected to appendectomy 

only if medical therapy fails. This approach is currently used in other intra-abdominal 

infections as well, such as uncomplicated adult diverticulitis, with good success rates. 

Several randomized trials and systematic reviews have suggested that approximately 60% 

of adult patients with acute uncomplicated appendicitis can be successfully treated with 

antibiotics (14). To date, literature on the non-surgical management of uncomplicated AA 

in children is scarce or inconclusive. Our main objective was to evaluate the efficacy of a 

broad-spectrum antibiotic therapy compared to appendectomy in children with 

uncomplicated AA. Secondary objectives were as follows: to evaluate the one-year 

recurrence rate of appendicitis in patients treated with antibiotic therapy; to evaluate the 

association between clinical, laboratory and ultrasound findings with short-term and long-

term clinical outcomes after antibiotic therapy; to evaluate the complication rate, the length 

of hospitalization and the quality of life between children undergoing medical and surgical 

treatment. 
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2. Methods 

A multicenter, randomized clinical trial was conducted during a 36-month period (from 

January 2020 to January 2023) in different pediatric reference hospitals across Italy. The trial 

included a 24-month enrollment phase followed by a 12-month follow-up phase (Figure 1. 

Study flowchart). 

 

2.1 Enrollment phase 

Patients aged between 5 and 18 years, attending the emergency departments of the 

participating hospitals and diagnosed with acute uncomplicated appendicitis (AUA) were 

recruited, until the expected sample size of 126 was reached (61 boys, 65 girls; mean age ± 

SD: 115.6 ± 32.1 months). AUA diagnosis was defined according to clinical, biochemical and 

ultrasonographic criteria. Clinical criteria included abdominal pain mainly localized in right 

iliac fossa, fever, nausea, vomiting, food refusal, changes in bowel habits, McBurney’s point 

localized pain, Rovsing’s sign and Blumberg’s sign, abdominal wall contracture. Laboratory 

criteria included leukocytosis, neutrophilia and increased C-reactive protein. 

Ultrasonographic criteria included total caliber of the appendix greater than or equal to 6 

mm, non-compressibility of the appendix, perivisceral fat thickening. Patients with the 

following conditions were excluded from the trial: pre-existing severe chronic diseases, 

severe heart, liver or kidney disease, systemic infections, known allergies to the employed 

antibiotics, inability or unwillingness to grant informed consent or complicated acute 

appendicitis, diagnosed by clinical and/or radiological criteria. Clinical criteria of 

complicated acute appendicitis were very poor clinical conditions, septic state, fever with 

body temperature >39°C. Radiological criteria of complicated acute appendicitis were signs 

of perforation, presence of abscesses, masses, phlegmons, diffuse peritoneal fluid or free air 

in the abdomen, extensive periappendicular non-compressible adipose hyper-echogenicity, 

finding of coprolites. At the time of diagnosis (T0) clinical, laboratory and ultrasonographic 

data of pediatric patients with AUA were accurately collected to stratify the study 

population. Clinical data included presenting signs and symptoms: abdominal pain, fever, 

nausea or vomiting, changes in bowel habits, McBurney tenderness, Rovsing sign and 

Blumberg sign. Laboratory data included hemoglobin, complete blood count, neutrophils, 

fibrinogen, C-reactive protein. Ultrasonographic data included appendicular caliber, 

appendix compressibility, presence and degree of perivisceral fat thickening, classified as 

absent, mild (<3 mm), moderate (3-10 mm) or severe (> 10 mm), presence and degree of 

submucosal discontinuity, qualitatively graded into absent, mild, moderate or severe.  
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At T0 patients were further stratified according to the pediatric appendicitis risk calculator 

(pARC) score, that is a validated clinical tool for assessing a child's probability of 

appendicitis (15), to obtain an objective clinical measure in children and adolescents with 

acute abdominal pain. Enrolled patients were randomized into two groups, A and B, which 

received different therapeutic approach. Group A patients started parenteral therapy with 

ceftazidime (50 mg/kg every 8 hours, up to a maximum of 6 g/day) and metronidazole (7.5 

mg/kg every 8 hours, up to a maximum of 1.5 g/day) for at least 48 hours, followed by oral 

therapy with ciprofloxacin (20 mg/kg up to a maximum of 500 mg every 12 hours) and 

metronidazole (7.5 mg/kg up to a maximum of 250 mg every 8 hours) for a further 8 days. 

Group B patients underwent elective appendectomy. All enrolled patients were fed off for 

24-48 hours. If symptoms improved, oral feeding was early resumed after this period. Every 

6 hours patients were re-evaluated to identify the presence of any possible signs of 

worsening. After 48-72 hours after starting antibiotic therapy, if symptoms improved, group 

A patients switched to oral antibiotic therapy and were observed for at least further 48 hours 

to verify their compliance with treatment and complete recovery. In case of persistent 

symptoms or clinical worsening, indicative of a lack of response to medical treatment, group 

A patients underwent appendectomy as rescue therapy. Group B patients were discharged 

after full recovery and possible side effects were recorded. 

 

2.2 Follow-up phase 

During a 12-month follow-up phase Group A and Group B patients underwent follow-up 

after 1 month (T1) and 12 months (T2) from enrollment. During follow-up a careful clinical 

history and a thorough physical examination were carried out and Group A patients 

underwent ultrasound evaluation. Furthermore, the quality of life was assessed through the 

Pediatric Quality of Life PedsQL TM questionnaire, administered to all patients and their 

parents (16). 

 

2.3 Outcomes 

The trial included a primary outcome and secondary outcomes. The primary outcome was 

the efficacy of the 2 therapeutic approaches, defined as clinical healing and improvement of 

laboratory parameters evaluated after 48-72 hours after starting therapy, in addition to 

clinical well-being for at least 5 days after the end of therapy. Improvement of laboratory 

parameters was considered as a C-reactive protein reduction of at least 20% from the initial 
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value at T0 and a white blood cell count reduction of at least 10% from the initial value at 

T0, if greater than 10.000/ml. The primary outcome was considered accomplished if the 

above parameters were all respected. Secondary outcomes included local and systemic 

complications rate, hospital stay length and quality of life in the 12 months after treatment. 

Only for Group A patients we evaluated changes in ultrasonographic parameters and the 

appendicitis recurrence rate in the 12 months after medical treatment. Furthermore, we tried 

to identify clinical, biochemical and ultrasonographic parameters as possible predictors of 

poor outcome, including both lack of response to medical therapy and appendicitis 

recurrence. 

 

3. Statistical analysis 

Quantitative variables exhibiting a symmetric distribution were summarized using the 

mean ± standard deviation (SD), while quantitative variables with skewed distribution were 

summarized using the median (25th, 75th percentile). For the qualitative variables, however, 

the absolute frequency (percentage) was reported. Comparisons between groups were made 

using Student's ttest or Mann Whitney test, for quantitative variables, and the χ2 test for 

qualitative variables. The non-inferiority of medical therapy compared to surgical therapy 

was evaluated using a one-sided 97.5% confidence interval, considering the 25% margin 

defined in the study design phase for calculating the sample size. Statistical tests were 

performed at a 5% level of significance. R software was used for all statistical analyses 

 

4. Results 

A total of 126 children (61 boys, 65 girls; mean age: 115.6 ± 32.1 months) were enrolled in the 

study. According to the randomization protocol, 52 children (27 boys, 25 girls) were 

assigned to receive antimicrobial treatment (Group A) and 74 children (34 boys, 40 girls) 

underwent appendectomy (Group B). Demographic, clinical, biochemical and ultrasound 

features as well as pARC score of the patients of the 2 groups at T0 did not show statistically 

significant differences (Table 1). During the treatment period, no children dropped out from 

the study. During the follow-up period, 2 children withdrew due to poor compliance and 

change of residence. 
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4.1 Operative management group 

Seventy-four children with suspected uncomplicated appendicitis received operative 

management, of whom 73/74 (98,6%) had a laparoscopic procedure whereas 1/74 (1,4%) had 

a laparotomic procedure. Intraoperative histological findings were normal appendix in 2/74 

(2,7%), uncomplicated appendicitis in 57/74 (77,0%) and complicated (with perforation) 

appendicitis in 15/74 (20,3%). Surgical treatment was effective (primary outcome achieved) 

in 73/74 (98,6%) children. None of the children experienced serious complications, and no 

mortality, need for reoperation, or intestinal obstruction were reported. One/74 (1,4%) 

experienced wound infection and 1/74 (1,4%) developed an intra-abdominal collection. The 

mean length of hospital stay was 4,90 ± 1,61 days for group A patients and 3,32 ± 1,51 days 

for group B patients (p value < 0,001). Three/74 (4,1%) children had a related hospital 

readmission within the first year for abdominal pain, not caused by underlying 

complications. 

 

4.2 Non-operative management group 

Antimicrobial treatment was effective (primary outcome achieved) in 49/52 (94,2%) 

children. Three/52 (5,8%) children did not respond to medical therapy and underwent 

appendicectomy as rescue therapy. Intraoperative histological findings were uncomplicated 

appendicitis in all of them (100%). Demographic, clinical, biochemical and ultrasound 

features of these children are reported in Table 2. Two/52 (3,8%) showed diarrhea during 

antibiotic therapy as side effect, which did not affect treatment compliance nor duration. No 

other complications were registered. At 4-weeks follow-up, 3/49 (6,1%) presented recurrence 

of appendicitis and underwent appendectomy. Intraoperative histological findings were 

uncomplicated appendicitis in all of them (100%). Six patients complained of abdominal 

pain (associated or not with McBurney's point tenderness), with laboratory and ultrasound 

parameters incompatible with appendicitis. At 1-year follow-up, 3/49 (6,1%) further children 

relapsed and underwent appendectomy. Intraoperative histological findings were 

uncomplicated appendicitis in all of them (100%). Ten patients reported having experienced 

sporadic episodes of abdominal pain without showing laboratory and ultrasound 

parameters compatible with appendicitis. After the 1-year follow-up, the ineffectiveness rate 

of antimicrobial treatment was 6% whereas the overall recurrence rate was 12%. The overall 

success rate of antimicrobial treatment, defined as children achieving 1 year follow-up 

without undergoing appendicectomy due to recurrent appendicitis or ongoing symptoms, 

was 82%. 
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4.3 Comparative analysis 

4.3.1 Operative vs non-operative management group 

The one-sided 97.5% confidence interval for the difference between the two does not include 

the 25% margin, confirming the non-inferiority of medical therapy compared to surgical 

therapy (p 0,164). As already reported, both study groups developed only minor treatment 

side effects: 2/74 (3.8%) and 2/52 (2.7%) for operative and non-operative management group, 

respectively. The overall low rate of reported complications does not allow to obtain 

significant differences between the two groups. The hospital stay length was greater in 

group A (4.9 ± 1.6) than in group B (3.3 ± 1.5) (p value < 0.001). Short-term quality of life, 

assessed with the PedsQL TM questionnaire at the first 4-week followup, did not show 

significant differences between patients in Group A and Group B, with a mean value in 

Group A of 96.2 ± 6.8 and in Group B of 99.7 ± 0.8 (p 0.08). Long-term quality of life, assessed 

at 12-month follow-up, was not statistically different between patients in Group A and 

Group B, with a mean value of 98 ± 6,9 in Group A and a mean value of 99,8 ± 0,6 in Group 

B (p 0.6). 

 

4.3.2 Non-operative management group: good vs poor outcome 

Predictors of poor outcome in the group treated with antibiotic therapy. The mean pARC 

score at T0 of children who would show a favorable response to antibiotic therapy was 61.3 

± 21.0 whereas children with subsequent poor outcomes (rescue therapy or recurrence) had 

a higher mean score of 74.6 ± 19.3 although statistically not significant (p 0.087). Statistical 

analysis showed that 93% of patients with pARC score <75 points had a long-term favorable 

response to antibiotic therapy (Graph 1 ROC curve). At the first follow-up 1 month after the 

episode of AA, thickening of perivisceral fat seen on ultrasound was associated with 

longterm recurrence of appendicitis. In detail, in children with good outcome and in 

children with poor outcome, perivisceral fat thickening was absent respectively in 30/32 

(93.8%) and in 2/32 (6.2%); perivisceral fat thickening was mild respectively in 13/13 (100.0%) 

and in 0/13 (0.0%) and was moderate respectively in 0/1 (0.0%) and in 1/1 (100.0%) (p < 0.001). 

 

4.3.3 Ultrasound parameters 

Ultrasound parameters were collected at T0 for all 126 patients of the study, while at T1 and 

T2 were observed only in Group A patients. The mean appendiceal caliber at T0 was 9.8 ± 

2.5 in Group A patients and 9.4 ± 3.2 in Group B patients (p 0.565). At T1 and T2, the mean 
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appendiceal caliber of Group A patients showed a clear reduction: 5.8 ± 1.4 and 5.5 ± 1.5 

respectively. The mean appendiceal caliber of group A patients who achieved the primary 

outcome and had no recurrence compared to those with rescue therapy or recurrence at T0 

was 9.6 ± 2.6 and 10.5 ± 2.3 respectively (p 0.31) and at T1 was 5.7 ± 1.4 and 7.0 ± 1.0 

respectively (p 0.12). At T0, 116 (92%) patients had a non-compressible appendix. At T1 and 

at T2, in group A patients, this percentage is notably reduced being respectively 39.1% and 

24.4%. Among Group A patients with noncompressible appendix at T0, 42 (84.0%) achieved 

the primary outcome and did not have recurrence, while 8 (16.0%) did not achieve the 

primary outcome or had relapse (p 0.029). At T1 17 (94.4%) and 1 (5.6%) respectively (p = 

0.831). At T0, in 22,2% of patients the thickening of the perivisceral fat was absent or of a 

mild degree, while in 77,7% was moderate or severe. At T1, 69.6% of patients had absent or 

mild perivisceral adipose tissue thickening, while 28.3% moderate and 2.2% severe. At T2, 

81.8% of patients presenting absent or mild thickening and 18.2% of patients with moderate 

to severe thickening. Among group A patients who achieved the primary outcome and had 

no recurrence, the perivisceral fat thickening at T0 was absent or mild in 6/41 (14.6%) and 

moderate or severe in 35/41 (85.4%) while who didn't achieve the primary outcome or had 

recurrence, the perivisceral fat thickening at T0 was absent or mild in 0/9 (0.0%) and 

moderate or severe 9/9 (100 %) (p 0.228). Among group A patients who achieved the primary 

outcome and had no recurrence, the perivisceral fat thickening at T1 was absent in 30/43 

(69,8%), mild in 13/43 (30.2%) and moderate in 0/43 (0.0%), while in group A patients who 

didn't achieve the primary outcome or had recurrence the perivisceral fat thickening at T1 

was absent in 2/3 (66,7%,) mild in 0 (0.0%) and moderate in 1/3 (33.3%) (p < 0.001). At T0 

41,2% of patients had submucosal deconstruction. In Group A patients at T1 this value was 

reduced to 4.3% and at T2 4.5%. Among group A patients who achieved the primary 

outcome and had no recurrence, the disruption of the submucosa was absent in 41 (93.2%) 

and present in 2 (100.0%) while in group A patients who didn't achieve the primary outcome 

or had recurrence, the disruption of the submucosa was absent in 3 (6.8%) and present in 0 

(0.0%) 

(p 0.703). 

 

4.3.4 Laboratory parameters 

Statistical analysis showed no significant differences in laboratory parameters at T0 among 

group A patients in whom antibiotic therapy has been effective compared to those who did 

not respond, with subsequent recourse to rescue therapy, as below: hemoglobin mean 13.0 

± 1.0; 12.9 ± 0.6 (p value 0.948), white blood cells mean 14522.4 ± 3673.6; 14190.0 ± 1471.8 (p 
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value 0.878), Neutrophils mean 76.1 ± 11.5; 82.3 ± 3.8 (p value 0.353), Fibrinogen mean 383.4 

± 135.7; 352.5 ± 91.2 (p value 0.754), c-reactive protein median (25th, 75th percentile) 13.7 

(3.4, 45.2); 23.9 (16.3, 172.4) (p value 0.280). Among group A patients who achieved the 

primary outcome and had no recurrence hemoglobin mean was 12.9 ± 1.1 while in group A 

patients who didn't achieve the primary outcome or had recurrence was 13.1 ± 0.5 (p 0.749). 

Among group A patients who achieved the primary outcome and had no recurrence white 

blood cells mean was 14286.5 ± 3559.4 while in the remaining ones was 15538.9 ± 3684.7 (p 

0.344). Among group A patients who achieved the primary outcome and had no recurrence 

neutrophils mean was 76.0 ± 11.1 while in the remaining ones was 78.7 ± 12.3 (p 0.516). 

Among group A patients who achieved the primary outcome and had no recurrence 

fibrinogen mean was 383.9 ± 136.9 while in the remaining ones was 371.7 ± 122.7 (p 0.828). 

Among group A patients who achieved the primary outcome and had no recurrence c-

reactive protein median (25th, 75th percentile) was 14.1 (3.6, 45.8) while in the remaining 

ones was 13.4 (8.7, 26.5) (p 0.711). 

 

5. Discussion: 

The main result of our study is the high efficacy rate of medical therapy in children with 

uncomplicated acute appendicitis, which we’ve shown comparable to appendectomy. 

Nevertheless, patients treated with antibiotic therapy showed a non-negligible relapse rate 

in the first year of follow-up, which resulted in the need for surgical treatment. Current 

scientific data about the efficacy of antibiotic therapy in children with acute appendicitis are 

scarce and mostly derive from retrospective clinical studies on small samples of patients. 

Among these, a retrospective analysis conducted by Abes et al. in 2007 on 16 patients with 

acute uncomplicated appendicitis, treated with intravenous ampicillin and sulbactam, 

showed results comparable to ours, with an efficacy rate of 93.7% of medical therapy alone 

(17). Some prospective nonrandomized studies have been conducted. In 2014 Minneci et al. 

conducted a non-randomized study on 77 patients, of whom 30 treated with antibiotic 

therapy, the success rates of nonoperative management were 93% (18). In 2016 Hartwich et 

al., observed 24 patients between 5 and 18 years treated conservatively, reporting 3 failures 

of antibiotic therapy (19). Some prospective, randomized and controlled studies have been 

conducted, yet including a relatively small number of children with uncomplicated AA. In 

2014, Armstrong et al. randomized 24 children with acute appendicitis into 2 groups, one 

treated surgically, the other treated with antibiotic therapy (ciprofloxacin and 

metronidazole or intravenous ampicillin, gentamicin and metronidazole) showing 

completely overlapping success rates in the 2 groups (20). In 2015, Svensson et al. conducted 
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a randomized controlled trial on a pediatric population involving a larger number of 

patients (50 children) showed an efficacy of antibiotic therapy with meropenem and 

metronidazole comparable to that of appendectomy (21). In 2022, Perez Otero et al. 

conducted a randomized controlled trial on 39 children, 20 treated only with antibiotics and 

19 that underwent appendectomy, reporting a 70% success and a 90% adjusted 1-year 

success rate (22). A recent non-inferiority randomized controlled trial, conducted in 2024 by 

Adams et al., compared operative to non-operative management of uncomplicated 

appendicitis in a larger number of children: 222, aged five-15 years; the non-inferiority of 

non-operative management was not demonstrated at 30 days or 12 months, with 45.67% 

patients undergoing operation (23). This result is not comparable to ours, probably because 

the presence of appendicoliths was not considered an exclusion criterion. According to the 

systematic review by Mosuka et al. the presence of an “appendiculitis” is associated with a 

higher chance of failure and recurrence in patients treated with antibiotic therapy (24). 

Regarding the most recent scientific literature, in 2023 Bethell et al. conducted a prospective 

multicentre observational study on outcomes 1 year after non-operative management of 

uncomplicated appendicitis in children showed recurrent appendicitis after discharge in 

10.4 per cent children and an overall success rate of non-operative management at 1 year of 

63.1 per cent (95 per cent c.i. 58.0 to 68.3 per cent) (25). In 2023, Alsaggaf et al. conducted a 

study on non-operative treatment for simple acute appendicitis during the pandemic, 

reporteing 17% of recurrence in the first 6 months (26). In 2024, Decker et al. conducted a 

systematic review and meta-analysis to compare the short- and long-term outcomes of non-

operative management with early operative management of simple appendicitis in children 

reported a 30 day failure rate of 20 % (95 % CI 11-29 %) and that 11 studies reported failure 

rate at 1 year or beyond at 32 % (95 % CI 25-38 %) (27). A systematic review, dating from 

2021, compared appendectomy and nonsurgical management as treatment of acute 

uncomplicated appendicitis in children and showed that nonsurgical management is 

feasible and cost-effective (28). Nevertheless, according to the systematic review, to date, 

data on the nonoperative management of acute appendicitis in the pediatric population are 

relatively limited, and the articles reviewed had a wide range of study designs and inclusion 

criteria. Furthermore, the review emphasized the need for further research, preferably large, 

randomized trials, to compare the long-term clinical efficacy of nonsurgical management of 

uncomplicated AA with appendectomy and to establish the characteristics of patients who 

are the best candidates for nonoperative treatment (28). According to our study data, it 

appears reasonable to manage pediatric patients with uncomplicated AA conservatively, 

ensuring a correct diagnosis, adequate initial stratification, good clinical monitoring and 

adequate followup, so that many patients could avoid surgery. The multivariate statistical 

analysis allowed us to regarding the association between clinical severity at diagnosis, 
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assessed by the pARC score and unfavorable outcome, or better lack of effectiveness of 

antibiotic therapy or recurrence of appendicitis in the 12 months following antibiotic 

treatment, it is interesting that 93% of patients with pARC score <75 had a favorable 

response to long-term antibiotic therapy. This result suggests the possibility of stratifying 

patients, at the time of diagnosis, based on the probability of response to long-term medical 

therapy. It therefore seems reasonable to consider the use of a tool aimed at selecting 

patients who are candidates for medical therapy.A further result of our study is the absence 

of serious complications. Only minor complications occurred in both groups (diarrhea 

during antibiotic therapy, vomiting and skin rash in the surgical group). Our results are 

consistent with data from scientific literature which report the absence of complications or 

mild complications (29; 11). The complication rate appears comparable in both treatment 

groups and medical management does not appear to be associated with an increased risk of 

complications (28). Our study showed that the length of hospital stays in patients treated 

with medical therapy is greater than in patients treated with appendectomy. This data is 

consistent with previously reported data, according to which non-surgical management is 

associated with a longer length of hospital stay (18; 28). Interestingly, some clinical studies 

(18; 22) have focused on days of disability, days required to return to school, time required 

to return to activities, and workdays lost by parents, which best reflect the true impact on 

healing times of medical therapy compared to surgery. Our study showed that patients 

treated with antibiotic therapy have an overall appendicitis recurrence rate over the first 

year of 12.2%. Hartwich et al. at a mean follow-up of 14 months, reported a similar 

recurrence rate of 2/21 patients (18). Armstrong et al. reported a recurrence of 8.3% (20) 

while the meta-analysis by Maita and colleagues demonstrated a recurrence rate of 16% (30). 

Ultimately, our results agree with the most recent scientific literature, according to which 

the recurrence rate of pediatric acute appendicitis successfully treated with antimicrobial 

therapy is relatively low (21%) (28). Our study revealed that the quality of life of patients 

treated with surgical therapy and those treated with medical therapy (assessed with the 

PedsQL TM questionnaire) does not show significant differences, neither in the short term 

(4 weeks) nor in the long term (12 months). Some authors found higher quality of life scores 

in patients treated with antibiotic therapy than in surgical ones (93 vs 88; p = 0.01) (18) while 

others report similar Parental PedsQL TM scores among the cohorts of treatment (91.3 vs 

90.2, P = 0.32) (22). Another result of our study concerns the association between the 

ultrasound finding of perivisceral adipose tissue thickening at the first follow-up 1 month 

after the episode of AA and the long-term recurrence of appendicitis, in patients treated 

with medical therapy. This sign is probably due to the result of the spread of the 

inflammatory process to the appendiceal walls, with a progressive involvement of the 
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surrounding peritoneal adipose cellular tissue. This sign is easily found in the peri-

appendicular fat, often between lymph nodes.  

It is a known useful sign, especially in poorly enlarged appendices (31) to make a diagnosis 

in the presence of overt symptoms, but it could be interesting to pay attention to this sign in 

monitoring non-surgically treated appendicitis and evaluate the variations over time also 

with the creation of clinical-instrumental scores. Scientific literature on this matter is divided 

and is not consistent with our results. As already suggested by Mosuka et al. (28) further 

research is needed, preferably large, randomized trials, comparing the long-term clinical 

efficacy of nonsurgical therapy and that of appendectomy, but above all, further research is 

needed to establish which are the characteristics of the patients who are the best candidates 

for nonsurgical treatment. In this regard, creating a score that combines clinical, and 

ultrasound parameters could give promising results. 

 

6. Conclusions 

The main finding of our randomized controlled trial is the effectiveness of antibiotic therapy 

for uncomplicated AA in pediatric age, which we found not significantly inferior to surgical 

management (94.2% vs 98.6%). Nevertheless, over the first year of follow-up after the 

episode of uncomplicated AA, we reported an overall recurrence rate in patients treated 

with antibiotic therapy (12.2%). Our study data allowed us to identify a subgroup of 

children who may more likely benefit from non-surgical treatment. Patients with a pARC 

score <75 points at diagnosis have a 93% chance of responding positively to long-term 

antibiotic therapy. The ultrasound sign of perivisceral fat thickening on follow-up 

ultrasound, performed 1 month after the acute appendicitis episode, is associated with long-

term appendicitis recurrence (p<0.001). The quality of life (PedsQL TM) of children with 

previous uncomplicated AA, treated with antibiotic therapy, does not differ significantly 

from that of children treated with appendectomy, both at 1 month (p value 0.08) and at 12 

months (p value 0.6). Further large, randomized studies comparing the long-term efficacy 

of medical therapy and appendectomy, with a focus on patient stratification criteria, at 

diagnosis, are needed to select the best candidates for medical treatment. In this regard, 

creating a score that combines clinical, biochemical and ultrasound parameters could give 

promising results. 
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Figure 1. Study flowchart 
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Table 1. Baseline features of the enrolled children Demographic, clinical, biochemical, 

ultrasound features and pARC score at diagnosis in Groups A and B. SD: standard 

deviation; (U/microL): units/microliter; PCR: c-reactive protein; pARC: pediatric 

appendicitis risk calculator. 
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Table 2. Demographic, clinical, biochemical and ultrasound findings of group A 

patients who underwent rescue therapy 
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Graph 1. pARC ROC curve  

 

 

 

AUC= 0.71, 95%CI (0.50, 0.91) Cut-off=75  

Positive predictive value=0.30 (0.13, 0.53)  

Negative predictive value=0.93 (0.77, 0.99)  

Accuracy=0.65 


