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Abstract
Background
Acute appendicitis in preschool children remains a diagnostic challenge despite advanced imaging
techniques’ widespread availability. The majority of these children come late, often with complications such
as appendicular perforation, abscess development, and peritonitis. As a consequence, hospital stays are
lengthy and linked with an increase in morbidity and mortality. In this research, we aim to predict the
factors of acute appendicitis and its outcomes among the pediatric age group.

Methods
We conducted a retrospective study at the Maternity and Children’s Hospital, Al Ahsa, Saudi Arabia, from
2022 to 2023 by reviewing the medical records of pediatric patients younger than 14 years admitted to the ER
with acute appendicitis. We divided the patients into either complicated or simple appendicitis. We
compared the two groups in terms of baseline characteristics, symptoms, and signs by using the Pediatric
Appendicitis Score, duration of symptoms, and length of hospital stay as factors, and we assessed the
significant predictive factors for the diagnosis of the type of appendicitis and length of hospital stay.

Results
During the study period, 246 children with a mean age of 10.1 ± 2.2 years and a male predominance of 171
(69.5%) presented with appendicitis. Simple appendicitis affected half of the participants (137, 55.7%)
compared to complicated (76, 30.9%). Thirty-three children (13.4%) had a normal appendix. Complex
appendicitis affected 76 (30.9%) of cases. Of those who received conservative treatment, 105 (42.7%) had a
failure rate of 32 (30.5%). The mean hospital stay was 5.5 ± 4.0 days. Children under five years with
complicated appendicitis had high appendicitis scores (p = < 0.05).

Conclusion
The predictive factors for pediatric appendicitis diagnosis are helpful in identifying those children who
require intervention. However, the most crucial diagnostic instruments for determining the diagnosis of
appendicitis in children are still the clinical signs and a physical abdominal examination.

Categories: Emergency Medicine, General Surgery, Pediatrics
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Introduction
Acute abdominal pain in children may have a wide variety of causes, including infectious, inflammatory,
musculoskeletal, traumatic, gynecologic, and other etiologies. Appendicitis is the most frequent surgical
emergency that occurs in children, often caused by a blockage of the lumen with nonspecific causes [1,2].
The risk is 7% in childhood and decreases with age due to lymphoid tissue and vascularity atrophy [3].
Appendicitis is most common in the second decade of life, with a preponderance in boys [4]. On average,
one child was diagnosed with appendicitis in 15 children with acute abdominal pain, and one-third of
children were diagnosed with perforated appendicitis that ruptured prior to getting treatment [5].

Acute appendicitis is classified into two types: simple appendicitis (early, inflamed, and without
complications) and severe appendicitis (gangrenous, perforated appendicitis with abscess/phlegmon, or
perforated appendicitis without abscess/phlegmon) [6,7]. Appendicitis is difficult to diagnose in children
owing to aberrant presentation, nonspecific symptoms, and a large variety of alternative diagnoses. The
initial misdiagnosis rate of appendicitis in older children ranges from 28% to 57% [8]. The rate of perforated
appendicitis in pediatric patients younger than three years was as high as 80%-100%, compared to 38% in
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older children [9,10]. A delayed diagnosis raises the likelihood of complications from appendicitis as well as
the risk of morbidity, death, prolonged hospitalization, and increased healthcare costs.

In diagnosing acute appendicitis, laboratory tests play a crucial role. In addition to tests such as white blood
cell (WBC) count with differential serum C-reactive protein (CRP), a number of clinical scores, including the
pediatric appendicitis score, the Alvarado score, an inflammatory appendix provocative reaction, and a risk
calculator for pediatric appendicitis, have been developed to support the diagnostic process. The severity of
the abdominal pain, presence of vomiting, expanded internal temperature, WBC count, and CRP level are
just a few of the clinical parameters that determine these scores [11-14]. Because these modalities’
sensitivity and explicitness values are insufficient to be used as pure diagnostic tools, they are more helpful
for risk separation than for a definitive diagnosis [15,16].

Materials And Methods
In this descriptive study, we retrospectively reviewed 246 pediatric cases with acute appendicitis diagnosed
at the Maternity and Children Hospital in Al Ahsa, Saudi Arabia, between January 2022 and December 2023.
To evaluate the pattern and outcome of appendicitis, we analyzed the Pediatric Appendicitis Score (PAS),
histology findings, and postoperative length of hospital stay. We included patients 14 years old and younger
who were admitted to the ER with appendicitis.

In pediatric acute appendicitis, we evaluated the associations between the pathological progression and
disease severity and the PAS. We considered gangrenous appendicitis, perforated appendicitis, or the
discovery of an abscess formation during surgery as forms of complicated appendicitis. We defined
appendicitis other than that previously mentioned as simple appendicitis. We calculated the PAS based on
the following parameters (Table 1).

Factors Points

Cough/percussion/hopping tenderness 2

Tenderness in the right lower quadrant 2

Migration of pain 1

Nausea/vomiting 1

Anorexia 1

Fever 1

Leukocyte count ≥ 10 000/lL 1

Polymorphonuclear neutrophilia: neutrophil ≥ 75% 1

TABLE 1: Pediatric Appendicitis Score (PAS) [17]
Risk classification score: low-risk score, <4; moderate risk score, 4-6; high-risk score, >6

Data collection

We collected data from the medical records data registry at the Maternity and Children Hospital. The data
covered baseline characteristics, medical history, physical examination findings, duration of symptoms,
laboratory and imaging results, final diagnosis, treatment, and length of hospital stay. We divided the
patients into normal appendicitis, complicated appendicitis, and noncomplicated appendicitis. We defined
appendicitis by radiological and pathological findings obtained from surgery.

Statistical analysis
We collected, reviewed, and then fed the data into IBM SPSS Statistics for Windows, Version 26 (Released
2019; IBM Corp., Armonk, New York, United States). All statistical methods used were two-tailed with an
alpha level of 0.05, which we considered significant if the p-value was less than or equal to 0.05. We
conducted descriptive analysis for categorical data using frequencies and percentages for children’s
demographic data, appendicitis clinical data and pattern, management methods, and clinical outcomes
including treatment failure and hospital stay. We graphed radiological findings (ultrasound and CT scan). We
used cross-tabulation to show factors associated with pediatric appendicitis severity among children with
acute appendicitis and the association between pediatric appendicitis severity and the clinical outcome
using Pearson’s chi-squared test and exact probability test for small frequency distributions.

 

2025 Al Ghadeer et al. Cureus 17(1): e77925. DOI 10.7759/cureus.77925 2 of 12

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Results
We reviewed a total of 246 children with acute appendicitis (Table 2). Their ages ranged from one year to 14
years with a mean age of 10.1 ± 2.2 years. A total of 171 (69.5%) were boys, with only 14 (5.7%) known to
have a chronic disease. The most reported comorbidity was asthma (6, 42.9%), sickle cell disease (3, 21.4%),
Crohn’s disease (1, 7.1%), and others. The children’s weight ranged from 8 kg to 136 kg with a mean weight
of 33.4 ± 14.3 kg.

Biodemographic data No %

Age in years   

<5 years 6 2.4%

5-9 years 105 42.7%

9-12 years 38 15.4%

>12 years 97 39.4%

Gender   

Male 171 69.5%

Female 75 30.5%

Known to have a chronic disease   

Yes 14 5.7%

No 232 94.3%

If yes, which comorbidity   

Asthma 6 42.9%

Sickle cell disease (SCD) 3 21.4%

Crohn's disease 1 7.1%

Diabetes mellitus (DM) 1 7.1%

Epilepsy 1 7.1%

Glucose-6-phosphate dehydrogenase deficiency (G6PDD) 1 7.1%

Right ureteropelvic junction obstruction 1 7.1%

Weight in Kg  

Range 8-136

Mean ± SD 33.4 ± 14.3

Median 31

TABLE 2: Biodemographic data of the study children with acute appendicitis (n = 246)

Table 3 shows the clinical data and patterns of appendicitis among the pediatric age group in Al Ahsa, Saudi
Arabia. As for clinical manifestations, 87 children (35.4%) had low-risk appendicitis, 80 (32.5%) had
moderate-risk appendicitis, and 79 (32.1%) had high-risk appendicitis. Symptoms lasted for more than 24
hours in most cases (156, 63.4%). As for the appendicitis type, the most reported was simple appendicitis
(137, 55.7%), but 76 cases (30.9%) had complicated appendicitis, and 33 (13.4%) showed a normal appendix.
The diameter of the appendix ranged from 0.7 to 109 mm with a median diameter of 8.0 mm.
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Clinical data No %

Pediatric Appendicitis Score (PAS)   

Low risk (<4) 87 35.4%

Moderate risk (4-6) 80 32.5%

High risk (>6) 79 32.1%

Duration of symptoms   

Less than 24 hours 90 36.6%

More than 24 hours 156 63.4%

Type of appendicitis   

Simple appendicitis 137 55.7%

Complicated appendicitis 76 30.9%

Normal appendix 33 13.4%

Diameter of appendix (mm)  

Range 0.7-10.9

Mean ± SD 9.9 ± 10.6

Median 8.0

TABLE 3: Clinical data and patterns of appendicitis among the pediatric age group

Figure 1 shows the sonographic findings among children with acute appendicitis. The most detected
ultrasound findings were overall diameter greater than 6 mm in 162 children (65.9%), localized tenderness
with graded compression (125, 50.8%), the presence of a calcified appendicolith (34.1%), noncompressible
tubular structure in the right lower quadrant (RLQ) (49, 19.9%), and free fluid in the RLQ (47, 19.1%). A total
of 36 children (14.6%) did not have an ultrasound.
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FIGURE 1: Sonographic findings among children with acute
appendicitis
RLQ: right lower quadrant

Figure 2 shows the CT scan findings among children with acute appendicitis. The most reported findings
included enlargement of the appendix (>6 mm) in 62 children (25.2%), thickening of the mesentery (54,
22%), wall thickness > 2 mm (35, 14.2%), fat stranding (24, 9.8%), and abscess (23, 9.3%). Of these children,
128 (52%) did not have a CT scan.
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FIGURE 2: CT scan findings among children with acute appendicitis

Table 4 presents the treatment and outcome of acute appendicitis among children with acute appendicitis.
Of the children, 105 (42.7%) received conservative treatment, 60 (24.4%) underwent a laparoscopic
appendectomy, and 81 (32.9%) had an open appendectomy. Thirty-two (30.5%) showed a failure of
conservative management, ranging from four to 660 days with a median of 45 days. Fifteen (46.9%) had
complicated appendicitis after the failure of treatment. The length of hospital stay ranged from one to 25
days with a mean duration of 5.5 ± 4.0 days.
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Treatment and outcome No %

Type of treatment   

Conservative 105 42.7%

Laparoscopic appendectomy 60 24.4%

Open appendectomy 81 32.9%

Failure of conservative management (n = 105)   

Yes 32 30.5%

No 73 69.5%

Type of appendicitis after the failure of conservative management (n = 32)   

Complicated 15 46.9%

Simple appendicitis 17 53.1%

Duration till conservative treatment failure (days)  

Range 4-660

Mean ± SD 102 ± 143

Median 45

Length of stay (days)   

1-3 days 107 43.5%

4-7 days 88 35.8%

8-10 days 30 12.2%

>10 days 21 8.5%

Mean SD 5.5 ± 4.0

TABLE 4: Treatment and outcome of acute appendicitis among children with acute appendicitis

Table 5 presents the factors associated with pediatric appendicitis severity among children with acute
appendicitis. Three children (50%) younger than five years had high-risk appendicitis versus seven (18.4%)
of those aged 9-12 years, with a recorded statistical significance (p = 0.016). Forty-eight children (63.2%)
with complicated appendicitis had high-risk appendicitis versus three (9.1%) who had a normal appendix (p
= 0.001). In addition, 15 (65.2%) with an abscess (CT finding) had high-risk appendicitis, 12 (50%) had fat
stranding, 11 (50%) had phlegmon, and eight (47.1%) had the target sign compared to four (21.1%) with a
normal appendix (p = 0.009). Likewise, 15 (65.2%) of the cases with wall thickness of the appendix had high-
severity appendicitis, 40 (47.6%) showed the presence of a calcified appendicolith, and 22 (44.9%) with
noncompressible tubular structure in the RLQ had high-risk appendicitis compared to three (20%) with a
normal appendix.

Factors

Pediatric appendicitis severity

p-valueLow risk (<4) Moderate risk (4-6) High risk (>6)

No % No % No %

Age in years       

.016*^

<5 years 1 16.7% 2 33.3% 3 50.0%

5-9 years 35 33.3% 28 26.7% 42 40.0%

9-12 years 10 26.3% 21 55.3% 7 18.4%

>12 years 41 42.3% 29 29.9% 27 27.8%

 

2025 Al Ghadeer et al. Cureus 17(1): e77925. DOI 10.7759/cureus.77925 7 of 12

javascript:void(0)


Gender       

.248Male 64 37.4% 50 29.2% 57 33.3%

Female 23 30.7% 30 40.0% 22 29.3%

Type of appendicitis       

.001*
Complicated appendicitis 9 11.8% 19 25.0% 48 63.2%

Normal appendix 24 72.7% 6 18.2% 3 9.1%

Simple appendicitis 54 39.4% 55 40.1% 28 20.4%

Duration of symptoms       

.507Less than 24 hours 35 38.9% 30 33.3% 25 27.8%

More than 24 hours 52 33.3% 50 32.1% 54 34.6%

CT scan finding       

.009*

Normal appendix 11 57.9% 4 21.1% 4 21.1%

Thickening of the mesentery 19 35.2% 19 35.2% 16 29.6%

Enlargement of the appendix >6 mm 18 29.0% 22 35.5% 22 35.5%

Wall thickness greater than 2 mm 11 31.4% 14 40.0% 10 28.6%

Abscess 2 8.7% 6 26.1% 15 65.2%

Fat stranding 5 20.8% 7 29.2% 12 50.0%

Phlegmon 5 22.7% 6 27.3% 11 50.0%

Target sign 3 17.6% 6 35.3% 8 47.1%

Appendicolith (fecalith) 4 40.0% 2 20.0% 4 40.0%

Not done 50 39.1% 45 35.2% 33 25.8%

Sonographic findings       

.001*^

Normal appendix 7 46.7% 5 33.3% 3 20.0%

Overall diameter greater than 6 mm 54 33.3% 48 29.6% 60 37.0%

Noncompressible tubular structure in the RLQ 8 16.3% 19 38.8% 22 44.9%

Localized tenderness with graded compression 41 32.8% 31 24.8% 53 42.4%

Presence of a calcified appendicolith 26 31.0% 18 21.4% 40 47.6%

Thickening of the mesentery 15 48.4% 10 32.3% 6 19.4%

Hyperemia 16 57.1% 8 28.6% 4 14.3%

Not seen the appendix/not conclusive 5 27.8% 7 38.9% 6 33.3%

Free fluid in the RLQ 15 31.9% 19 40.4% 13 27.7%

Wall thickness of the appendix greater than 2 mm 5 21.7% 3 13.0% 15 65.2%

Not done 8 22.2% 18 50.0% 10 27.8%

TABLE 5: Factors associated with pediatric appendicitis severity among children with acute
appendicitis

P: Pearson X2 test; ^: exact probability test; *p < 0.05 (significant); RLQ: right lower quadrant

Table 6 presents the association between pediatric appendicitis severity and the clinical outcome. Forty-five
(57%) children with severe-risk appendicitis underwent an open appendectomy compared to seven (8%) with
low-risk appendicitis, while 69 (79.3%) with low-risk appendicitis had conservative treatment (p = 0.001). In
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addition, 15 (19%) with severe-risk appendicitis stayed in hospital for more than 10 days versus two (2.3%)
with low-risk appendicitis, whereas 61 (70.1%) of those with low-risk appendicitis stayed for 1-3 days (p =
0.001).

Outcome

Pediatric appendicitis score

p-valueLow risk (<4) Moderate risk (4-6) High risk (>6)

No % No % No %

Type of treatment       

.001*
Conservative 69 79.3% 21 26.3% 15 19.0%

Laparoscopic appendectomy 11 12.6% 30 37.5% 19 24.1%

Open appendectomy 7 8.0% 29 36.3% 45 57.0%

Failure of conservative management       

.631Yes 22 31.9% 7 33.3% 3 20.0%

No 47 68.1% 14 66.7% 12 80.0%

Length of stay (days)       

.001*^

1-3 days 61 70.1% 26 32.5% 20 25.3%

4-7 days 20 23.0% 39 48.8% 29 36.7%

8-10 days 4 4.6% 11 13.8% 15 19.0%

>10 days 2 2.3% 4 5.0% 15 19.0%

TABLE 6: Association between pediatric appendicitis severity and the clinical outcome

P: Pearson X2 test; ^: exact probability test; *p < 0.05 (significant)

Discussion
In this study, we aimed to assess the diagnostic significance of leukocyte count and neutrophil percentage in
diagnosing and predicting uncomplicated and complicated appendicitis, respectively. Appendicitis is a
surgical emergency and one of the most common causes of abdominal pain, especially in children [18]. It is
important to consider it in any patient experiencing sudden abdominal pain who has never had an
appendectomy. It is crucial to diagnose it quickly because delaying diagnosis increases the risk of rupture
[19-21].

Our study revealed that moat appendicitis children were boys aged 10 years or older. As for the clinical
pattern of appendicitis, there was a uniform distribution for the severity score, where nearly one-third had
low-risk, one-third had moderate-risk, and one-third had severe-risk appendicitis. Most cases had simple
appendicitis with symptoms lasting for more than 24 hours, but less than one-third had complicated
appendicitis. Becker et al. [22] found that the average age of pediatric appendicitis cases was 11.9 years old,
which is similar to our findings. Likewise, Pearl et al. [23] found that the appendicitis patients’ median age
was 12 years (ranging from six months to 18 years), of which 59% were boys. Noh et al. [24] reported that
61% of patients were boys and 39% were girls. As for age, the literature showed that appendicitis cases are
often observed in patients aged six to 12, particularly in boys over 10 years old, which is comparable with
our study findings [25-27].

In England, Aarabi et al. [28] found that appendicitis was more common in male children than in females.
Also, they reported that in most cases, they observed the following signs: absence of fever (83%), absence of
Rovsing’s sign (68%), normal or increased bowel sounds (64%), absence of rebound pain (52%), lack of pain
migration (50%), lack of guarding (47%), sudden onset of pain (45%), lack of appetite loss (40%), absence of
severe pain in the lower right abdomen (32%), and absence of tenderness when the abdomen is tapped
(31%), which are all consistent with low-severity cases. In addition, Pearl et al. [23] found that most cases
had nonperforated appendicitis (68%) and perforated appendicitis in 279 cases (20%).

Our study also revealed that young age, complicated appendicitis, and radiological signs of wall thickness or
severe inflammation (abscess) were associated with a higher severity score. Pearl et al. [23] reported similar
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findings, where age ≤ eight years was predictive (p < 0.001) of a higher rate of perforated appendicitis. Arslan
et al. [29] documented that appendicitis was most frequently observed in the spring and winter seasons.
They also found it to be more common in boys aged 10-13 years. Additionally, the frequency of perforated
appendicitis increases as age decreases, which is consistent with our findings. The frequency of perforated
appendicitis in all age groups was 44% in Gunsar et al.’s study [30]. Yildiz et al. reported that the rate of
perforated appendicitis was 20% [31]. In Saudi Arabia, Alnuaymah et al. [32] found that more than half of the
cases had acute appendicitis, 36.9% had complicated appendicitis, and 38 cases (1.3%) had no appendicitis
histologically.

As for radiological findings, we found that most cases showed a thickness wall, appendicular mass, or dilated
appendix diameter with an ultrasound or CT scan. Ultrasonography of the abdomen and pelvis is often
performed in the diagnostic workup for acute appendicitis. Ultrasonography has been reported to have a
sensitivity of 90% and a specificity of over 90% in experienced hands [33]. Despite that, ultrasonography
depends on the operator’s skill and may not always provide a clear view of the appendix due to increased
bowel gases that localized bowel distension from inflammation causes. Therefore, a CT scan, when available,
is considered to be more effective than ultrasonography for diagnosing acute appendicitis [33,34].

As for the treatment and clinical outcome, we found that conservative treatment was dominant, whereas
about one-third of the cases underwent an open appendectomy. One-third of the cases with conservative
treatment showed failure mainly within 45 days of the treatment. About half of the cases with failed
conservative treatment had complicated appendicitis, with an average hospital stay of five days. Most high-
risk cases underwent an open appendectomy, which is the trend globally. However, there has recently been
advocacy for nonoperative care of uncomplicated appendicitis in some selected cases [35,36].

Limitation
The study was retrospective in nature, conducted in a single ER, and there may be missing data.
Subsequently, every patient in the group with appendicitis complained of abdominal pain. Therefore, we did
not find any patients who presented with appendicitis in atypical presentation.

Conclusions
We found that most pediatric appendicitis cases were girls older than 10 years. In addition, all severity grades
were reported almost equally among cases where more than half had simple appendicitis and one-third had
complicated appendicitis. Wall thickness, enlarged appendix, or mass signs with signs of inflammation were
the most reported in radiology. Conservative treatment was used for less than half of the cases with a 30%
failure rate. The average duration of hospital stay among cases was less than one week.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Hussain A. Al Ghadeer, Mohammed A. Alkhalaf, Israa A. Alhawas, Ahmed M. Albuali,
Nada N. Alghuwainem, Norah N. Alharbi, Abdullah F. Al Muaibid, Nazihah A. Al Nowaiser, Ali A. Alkhalaf

Acquisition, analysis, or interpretation of data:  Hussain A. Al Ghadeer, Mohammed A. Alkhalaf,
Mohammed I. Alhanfoush, Sarah W. Albahar, Noarah A. Aljumaiah, Abdulaziz M. Alothman, Sarah S.
Almuslim, Abdullah F. Al Muaibid, Mariya A. Budris, Nazihah A. Al Nowaiser, Ali A. Alkhalaf

Drafting of the manuscript:  Hussain A. Al Ghadeer, Mohammed A. Alkhalaf, Mohammed I. Alhanfoush,
Sarah W. Albahar, Nada N. Alghuwainem, Norah N. Alharbi, Abdullah F. Al Muaibid, Mariya A. Budris,
Nazihah A. Al Nowaiser, Ali A. Alkhalaf

Critical review of the manuscript for important intellectual content:  Hussain A. Al Ghadeer,
Mohammed A. Alkhalaf, Israa A. Alhawas, Ahmed M. Albuali, Noarah A. Aljumaiah, Abdulaziz M. Alothman,
Sarah S. Almuslim, Abdullah F. Al Muaibid, Nazihah A. Al Nowaiser, Ali A. Alkhalaf

Disclosures
Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Maternity and Children Hospital issued approval 591224-EP-2024. Animal
subjects: All authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of
interest: In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from any
organization for the submitted work. Financial relationships: All authors have declared that they have no
financial relationships at present or within the previous three years with any organizations that might have

 

2025 Al Ghadeer et al. Cureus 17(1): e77925. DOI 10.7759/cureus.77925 10 of 12

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


an interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Bundy DG, Byerley JS, Liles EA, Perrin EM, Katznelson J, Rice HE: Does this child have appendicitis?. JAMA.

2007, 298:438-51. 10.1001/jama.298.4.438
2. Rabah R: Pathology of the appendix in children: an institutional experience and review of the literature .

Pediatr Radiol. 2007, 37:15-20. 10.1007/s00247-006-0288-x
3. Dnyanmote A, Ambre SR, Doshi F, et al.: Role of total leukocyte count and C-reactive protein in diagnosis of

acute appendicitis. Int Surg J. 2018, 5:883-7. 10.18203/2349-2902.isj20180446
4. Pogorelić Z, Mihanović J, Ninčević S, Lukšić B, Elezović Baloević S, Polašek O: Validity of appendicitis

inflammatory response score in distinguishing perforated from non-perforated appendicitis in children.
Children (Basel). 2021, 8:309. 10.3390/children8040309

5. Dadeh AA, Puitong K: Predictive factors to diagnose appendicitis in children in the emergency department .
Open Access Emerg Med. 2021, 13:363-72. 10.2147/OAEM.S323960

6. Andersen BR, Kallehave FL, Andersen HK: Antibiotics versus placebo for prevention of postoperative
infection after appendicectomy. Cochrane Database Syst Rev. 2005, 2005:CD001439.
10.1002/14651858.CD001439.pub2

7. Simillis C, Symeonides P, Shorthouse AJ, Tekkis PP: A meta-analysis comparing conservative treatment
versus acute appendectomy for complicated appendicitis (abscess or phlegmon). Surgery. 2010, 147:818-29.
10.1016/j.surg.2009.11.013

8. Nance ML, Adamson WT, Hedrick HL: Appendicitis in the young child: a continuing diagnostic challenge .
Pediatr Emerg Care. 2000, 16:160-2. 10.1097/00006565-200006000-00005

9. Church JT, Klein EJ, Carr BD, Bruch SW: Early appendectomy reduces costs in children with perforated
appendicitis. J Surg Res. 2017, 220:119-24. 10.1016/j.jss.2017.07.001

10. Smith J, Fox SM: Pediatric abdominal pain: an emergency medicine perspective . Emerg Med Clin North Am.
2016, 34:341-61. 10.1016/j.emc.2015.12.010

11. Samuel M: Pediatric appendicitis score . J Pediatr Surg. 2002, 37:877-81. 10.1053/jpsu.2002.32893
12. Alvarado A: A practical score for the early diagnosis of acute appendicitis . Ann Emerg Med. 1986, 15:557-64.

10.1016/s0196-0644(86)80993-3
13. Andersson M, Andersson RE: The appendicitis inflammatory response score: a tool for the diagnosis of

acute appendicitis that outperforms the Alvarado score. World J Surg. 2008, 32:1843-9. 10.1007/s00268-008-
9649-y

14. Kharbanda AB, Vazquez-Benitez G, Ballard DW, et al.: Development and validation of a novel pediatric
appendicitis risk calculator (pARC). Pediatrics. 2018, 141:e20172699. 10.1542/peds.2017-2699

15. Goldman RD, Carter S, Stephens D, Antoon R, Mounstephen W, Langer JC: Prospective validation of the
pediatric appendicitis score. J Pediatr. 2008, 153:278-82. 10.1016/j.jpeds.2008.01.033

16. Schneider C, Kharbanda A, Bachur R: Evaluating appendicitis scoring systems using a prospective pediatric
cohort. Ann Emerg Med. 2007, 49:778-84.e1. 10.1016/j.annemergmed.2006.12.016

17. Bhangu A, Søreide K, Di Saverio S, et al.: Acute appendicitis: modern understanding of pathogenesis,
diagnosis, and management. Lancet. 2017, 1016:1278-87. 10.1016/S0140-6736(15)00275-5

18. Cervellin G, Mora R, Ticinesi A, Meschi T, Comelli I, Catena F, Lippi G: Epidemiology and outcomes of acute
abdominal pain in a large urban Emergency Department: retrospective analysis of 5,340 cases. Ann Transl
Med. 2016, 4:362. 10.21037/atm.2016.09.10

19. Baxter KJ, Short HL, Travers CD, Heiss KF, Raval MV: Implementing a surgeon-reported categorization of
pediatric appendicitis severity. Pediatr Surg Int. 2018, 34:1281-6. 10.1007/s00383-018-4364-8

20. Cameron DB, Anandalwar SP, Graham DA, et al.: Development and implications of an evidence-based and
public health-relevant definition of complicated appendicitis in children. Ann Surg. 2020, 271:962-8.
10.1097/SLA.0000000000003059

21. Held JM, McEvoy CS, Auten JD, Foster SL, Ricca RL: The non-visualized appendix and secondary signs on
ultrasound for pediatric appendicitis in the community hospital setting. Pediatr Surg Int. 2018, 34:1287-92.
10.1007/s00383-018-4350-1

22. Becker T, Kharbanda A, Bachur R: Atypical clinical features of pediatric appendicitis . Acad Emerg Med.
2007, 14:124-9. 10.1197/j.aem.2006.08.009

23. Pearl RH, Hale DA, Molloy M, et al.: Pediatric appendectomy. J Pediatr Surg. 1995, 30:173-81. 10.1016/0022-
3468(95)90556-1

24. Noh H, Chang SJ, Han A: The diagnostic values of preoperative laboratory markers in children with
complicated appendicitis. J Korean Surg Soc. 2012, 83:237-41. 10.4174/jkss.2012.83.4.237

25. Al-Omran M, Mamdani M, McLeod RS: Epidemiologic features of acute appendicitis in Ontario, Canada . Can
J Surg. 2003, 46:263-8.

26. Stringer MD: Acute appendicitis. J Paediatr Child Health. 2017, 53:1071-6. 10.1111/jpc.13737
27. Sulu B, Günerhan Y, Palanci Y, Işler B, Cağlayan K: Epidemiological and demographic features of

appendicitis and influences of several environmental factors. Ulus Travma Acil Cerrahi Derg. 2010, 16:38-42.
28. Aarabi S, Sidhwa F, Riehle KJ, Chen Q, Mooney DP: Pediatric appendicitis in New England: epidemiology

and outcomes. J Pediatr Surg. 2011, 46:1106-14. 10.1016/j.jpedsurg.2011.03.039
29. Arslan S, Aydogdu B, Arslan MS, et al.: Analysis of risk factors for appendicitis in children: a multicenter

epidemiological study. Dicle tıp dergisi. 2016, 43:556-60. 10.5798/diclemedj.0921.2015.01.0521
30. Günşar C, Karaca İ, Ceylan H, et al.: Diagnostic values of ultrasonographic criteria in the diagnosis of

childhood acute and perforated appendicitis. Akademik Gastroenteroloji Dergisi. 2004, 3:
31. Yıldız T, Bozdağ Z, Erkorkmaz U, Emre A, Turgut T, Ilçe Z: Analysis of risk factors for the development of

pediatric appendicitis (Article in Turkish). Ulus Travma Acil Cerrahi Derg. 2013, 19:554-8.
10.5505/tjtes.2013.52059

32. Alnuaymah F, Etonyeaku AC, Alsaeed HS, et al.: Clinical, radiological and pathological appraisal of acute

 

2025 Al Ghadeer et al. Cureus 17(1): e77925. DOI 10.7759/cureus.77925 11 of 12

https://dx.doi.org/10.1001/jama.298.4.438
https://dx.doi.org/10.1001/jama.298.4.438
https://dx.doi.org/10.1007/s00247-006-0288-x
https://dx.doi.org/10.1007/s00247-006-0288-x
https://dx.doi.org/10.18203/2349-2902.isj20180446
https://dx.doi.org/10.18203/2349-2902.isj20180446
https://dx.doi.org/10.3390/children8040309
https://dx.doi.org/10.3390/children8040309
https://dx.doi.org/10.2147/OAEM.S323960
https://dx.doi.org/10.2147/OAEM.S323960
https://dx.doi.org/10.1002/14651858.CD001439.pub2
https://dx.doi.org/10.1002/14651858.CD001439.pub2
https://dx.doi.org/10.1016/j.surg.2009.11.013
https://dx.doi.org/10.1016/j.surg.2009.11.013
https://dx.doi.org/10.1097/00006565-200006000-00005
https://dx.doi.org/10.1097/00006565-200006000-00005
https://dx.doi.org/10.1016/j.jss.2017.07.001
https://dx.doi.org/10.1016/j.jss.2017.07.001
https://dx.doi.org/10.1016/j.emc.2015.12.010
https://dx.doi.org/10.1016/j.emc.2015.12.010
https://dx.doi.org/10.1053/jpsu.2002.32893
https://dx.doi.org/10.1053/jpsu.2002.32893
https://dx.doi.org/10.1016/s0196-0644(86)80993-3
https://dx.doi.org/10.1016/s0196-0644(86)80993-3
https://dx.doi.org/10.1007/s00268-008-9649-y
https://dx.doi.org/10.1007/s00268-008-9649-y
https://dx.doi.org/10.1542/peds.2017-2699
https://dx.doi.org/10.1542/peds.2017-2699
https://dx.doi.org/10.1016/j.jpeds.2008.01.033
https://dx.doi.org/10.1016/j.jpeds.2008.01.033
https://dx.doi.org/10.1016/j.annemergmed.2006.12.016
https://dx.doi.org/10.1016/j.annemergmed.2006.12.016
https://dx.doi.org/10.1016/S0140-6736(15)00275-5
https://dx.doi.org/10.1016/S0140-6736(15)00275-5
https://dx.doi.org/10.21037/atm.2016.09.10
https://dx.doi.org/10.21037/atm.2016.09.10
https://dx.doi.org/10.1007/s00383-018-4364-8
https://dx.doi.org/10.1007/s00383-018-4364-8
https://dx.doi.org/10.1097/SLA.0000000000003059
https://dx.doi.org/10.1097/SLA.0000000000003059
https://dx.doi.org/10.1007/s00383-018-4350-1
https://dx.doi.org/10.1007/s00383-018-4350-1
https://dx.doi.org/10.1197/j.aem.2006.08.009
https://dx.doi.org/10.1197/j.aem.2006.08.009
https://dx.doi.org/10.1016/0022-3468(95)90556-1
https://dx.doi.org/10.1016/0022-3468(95)90556-1
https://dx.doi.org/10.4174/jkss.2012.83.4.237
https://dx.doi.org/10.4174/jkss.2012.83.4.237
https://pubmed.ncbi.nlm.nih.gov/12930102/
https://dx.doi.org/10.1111/jpc.13737
https://dx.doi.org/10.1111/jpc.13737
https://pubmed.ncbi.nlm.nih.gov/20209394/
https://dx.doi.org/10.1016/j.jpedsurg.2011.03.039
https://dx.doi.org/10.1016/j.jpedsurg.2011.03.039
https://dx.doi.org/10.5798/diclemedj.0921.2015.01.0521
https://dx.doi.org/10.5798/diclemedj.0921.2015.01.0521
https://dergipark.org.tr/en/pub/agd/issue/1478/17859
https://dx.doi.org/10.5505/tjtes.2013.52059
https://dx.doi.org/10.5505/tjtes.2013.52059
https://dx.doi.org/10.7759/cureus.28627


appendicitis in Al Qassim, Saudi Arabia: a single-center retrospective analysis. Cureus. 2022, 14:e28627.
10.7759/cureus.28627

33. Petroianu A: Diagnosis of acute appendicitis . Int J Surg. 2012, 10:115-9. 10.1016/j.ijsu.2012.02.006
34. Mostbeck G, Adam EJ, Nielsen MB, et al.: How to diagnose acute appendicitis: ultrasound first . Insights

Imaging. 2016, 7:255-63. 10.1007/s13244-016-0469-6
35. Moris D, Paulson EK, Pappas TN: Diagnosis and management of acute appendicitis in adults: a review .

JAMA. 2021, 326:2299-311. 10.1001/jama.2021.20502
36. Di Saverio S, Podda M, De Simone B, et al.: Diagnosis and treatment of acute appendicitis: 2020 update of

the WSES Jerusalem guidelines. World J Emerg Surg. 2020, 15:27. 10.1186/s13017-020-00306-3

 

2025 Al Ghadeer et al. Cureus 17(1): e77925. DOI 10.7759/cureus.77925 12 of 12

https://dx.doi.org/10.7759/cureus.28627
https://dx.doi.org/10.1016/j.ijsu.2012.02.006
https://dx.doi.org/10.1016/j.ijsu.2012.02.006
https://dx.doi.org/10.1007/s13244-016-0469-6
https://dx.doi.org/10.1007/s13244-016-0469-6
https://dx.doi.org/10.1001/jama.2021.20502
https://dx.doi.org/10.1001/jama.2021.20502
https://dx.doi.org/10.1186/s13017-020-00306-3
https://dx.doi.org/10.1186/s13017-020-00306-3

	Predictive Factors of Acute Appendicitis and Its Outcomes Among the Pediatric Age Group
	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	TABLE 1: Pediatric Appendicitis Score (PAS) [17]
	Data collection
	Statistical analysis

	Results
	TABLE 2: Biodemographic data of the study children with acute appendicitis (n = 246)
	TABLE 3: Clinical data and patterns of appendicitis among the pediatric age group
	FIGURE 1: Sonographic findings among children with acute appendicitis
	FIGURE 2: CT scan findings among children with acute appendicitis
	TABLE 4: Treatment and outcome of acute appendicitis among children with acute appendicitis
	TABLE 5: Factors associated with pediatric appendicitis severity among children with acute appendicitis
	TABLE 6: Association between pediatric appendicitis severity and the clinical outcome

	Discussion
	Limitation

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


