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Abstract

Background and aim: Acute appendicitis is one of the most common surgical emergencies in children, and
appendicular perforation remains an important complication associated with increased morbidity. Early
identification of factors associated with perforation may help in timely diagnosis and prompt management. The
present study was undertaken to assess the factors associated with appendicular perforation in children
undergoing surgery for acute appendicitis at a tertiary care hospital in Tamil Nadu.

Materials and Methods: This hospital-based cross-sectional study included 130 children diagnosed with acute
appendicitis and undergone surgery. The records of the children admitted and treated for acute appendicitis from
2023 to 2025 were taken. The details were collected using a semi-structured questionnaire. The data were
entered in MS excel and analysed using SPSS. Appropriate descriptive and inferential statistics were used with
p<0.05 was considered as statistically significant.

Results: The mean (SD) age of the study participants was 9.7 (1.8) years, and 68.5% were males. Appendicular
perforation was observed in 26 (20%) children. Abdominal pain was the most common presenting symptom
(92.3%), followed by rebound tenderness (83.8%), right iliac fossa tenderness (81.5%), and fever (66.2%). Male
gender was significantly associated with appendicular perforation (24.7% vs 9.8%, p=0.047). Among clinical
features, fever (p=0.026), guarding (p=0.033), and rigidity (p<0.001) showed significant association with
perforation. Raised WBC count (p<0.001) and raised neutrophil count (p<0.001) were also strongly associated
with perforation. Age, vomiting, anorexia, nausea, diarrhoea, delayed presentation, right iliac fossa tenderness,
rebound tenderness, and diffuse tenderness were not significantly associated with perforation.

Conclusion: Appendicular perforation was present in one-fifth of children undergoing surgery for acute
appendicitis. Male gender, fever, guarding, rigidity, leukocytosis, and neutrophilia were significantly associated
with appendicular perforation. Careful clinical assessment supported by basic laboratory parameters may help
identify children at higher risk of perforation and facilitate earlier surgical decision-making.
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Introduction
Acute appendicitis is one of the most common nonspecific, and easily confused with other
surgical emergencies in children and remains a common childhood illnesses.

leading cause of acute abdominal pain requiring
urgent operative management. Although the
diagnosis is often straightforward in older children
with classical symptoms, paediatric appendicitis
continues to pose a major diagnostic challenge
because the presentation may be variable,

Delayed recognition can result in progression of
inflammation to gangrene, perforation, peritonitis,
abscess formation, prolonged hospitalization, and
increased  postoperative  morbidity. [1-3]
Appendicular perforation is a particularly important
complication in the paediatric age group.
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Compared with adults, children have a higher risk
of perforation, largely because they often present
with atypical symptoms, have difficulty localizing
or communicating pain, and may initially be treated
for alternate diagnoses such as gastroenteritis or
nonspecific abdominal pain. Younger children are
especially vulnerable, and several studies have
shown that the risk of perforation increases as age
decreases.

In young children, diffuse abdominal tenderness,
fever, vomiting, diarrhoea, and delayed
presentation may predominate over the classic
pattern of migratory pain and localized right iliac
fossa tenderness, thereby contributing to missed or
delayed diagnosis. [3-6] The pathophysiology of
appendicular perforation reflects progression from
luminal obstruction and bacterial overgrowth to
vascular compromise, ischemia, necrosis, and
eventual rupture.

This progression is time-dependent, and the
duration of symptoms before definitive treatment
has consistently been identified as a major
determinant of perforation. Earlier studies have
demonstrated that perforation correlates more
strongly with prehospital delay than with in-
hospital delay, emphasizing the importance of early
suspicion, timely referral, and prompt surgical
evaluation. [1,7,8]

Several clinical and laboratory factors have been
evaluated as possible predictors of appendicular
perforation in children. Fever, generalized or
diffuse abdominal tenderness, guarding, rigidity,
and longer symptom duration have been associated
with complicated disease in different settings.
Similarly, inflammatory markers such as
leucocytosis, neutrophilia, and elevated C-reactive
protein have been reported to correlate with
perforation, although no single symptom, sign, or
laboratory parameter is sufficiently accurate in
isolation to predict perforation with certainty.

This underscores the need for combined clinical
assessment  supported by basic laboratory
parameters and appropriate imaging when required.
[3,9-11] Recent evidence-based guidelines continue
to emphasize structured clinical assessment,
judicious wuse of imaging, and early risk
stratification to improve diagnostic accuracy and
reduce complications in acute appendicitis.
However, the profile of appendicitis and the
relative importance of associated factors may vary
across age groups, health-care settings, and referral
pathways. Hence, institution-specific data remain
relevant, particularly in children undergoing
surgery at tertiary care centres. [12,13] In this
context, the present study was undertaken to assess
the factors associated with appendicular perforation
in children wundergoing surgery for acute
appendicitis at a tertiary care hospital in Tamil
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Nadu. The study also aimed to describe the
demographic profile and clinical presentation of
affected children and to estimate the proportion of
appendicular perforation in the study population.

Aim: To assess the factors associated with
appendicular  perforation = among  children
undergoing surgery for acute appendicitis.

Objectives
Primary Objective

1. To determine the factors associated with
appendicular perforation among children
operated for acute appendicitis.

Secondary Objectives

1. To describe the demographic profile of
children undergoing surgery for acute
appendicitis.

2. To describe the clinical presentation of
children with acute appendicitis.

3. To estimate the proportion of appendicular
perforation among children undergoing surgery
for acute appendicitis.

Materials and Methods

This was a hospital based cross-sectional study
done among children who were diagnosed with
acute appendicitis and undergone surgery in the
year from 2023 to 2025, in a tertiary care hospital
in Tamil Nadu. All the records of children
undergone surgery for acute appendicitis during
that period was taken and incomplete records were
excluded. A total of 130 children with acute
appendicitis were included for analysis.

The data was collected using a semi-structured
questionnaire. The demographic details, clinical
presentation, treatment undergone and outcome
were collected.

The wvariables collected included demographic
characteristics such as age and gender; clinical
features such as fever, abdominal pain, vomiting,
anorexia, nausea, diarrhoea, delayed presentation
beyond 48 hours, right iliac fossa tenderness,
rebound tenderness, diffuse tenderness, guarding,
and rigidity; and laboratory parameters including
total leukocyte count and neutrophil count. The
primary outcome variable was appendicular
perforation, which was categorized as present or
absent.

Data were entered in Microsoft Excel and analysed
using SPSS statistical software. Categorical
variables were expressed as frequency and
percentage. Continuous variables were summarized
as median and interquartile range (IQR) or as
appropriate.

Inferential statistics like Chi square test, Fisher
exact test, and Independent t test were used. A p
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value of <0.05 was considered

significant.

statistically

Results

A total of 130 children who underwent surgery for
acute appendicitis were included in the study. The
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mean (SD) age of the participants was 9.7 (1.8)
years. Male children constituted more than two-
thirds of the study population [89 (68.5%)], while
females accounted for 41 (31.5%), indicating a
male predominance among the study participants.
(Table 1)

Table 1: Demographic details

S. No Variable Category N (%)

1 Age Mean (SD) 9.7 years (1.8)
Males 89 (68.5%)

2 Gender Females 41 (31.5%)

Table 2 summarizes the clinical presentation of
children with acute appendicitis. Abdominal pain
was the most common presenting symptom,
reported in 120 (92.3%) children.

Fever was present in 86 (66.2%) cases, while
vomiting, anorexia, nausea, and diarrhoea were
noted in 74 (56.9%), 78 (60.0%), 76 (58.5%), and
68 (52.3%) children, respectively. Delayed
presentation beyond 48 hours was observed in 64

(49.2%) children. On clinical examination, right
iliac fossa tenderness and rebound tenderness were
documented in 106 (81.5%) and 109 (83.8%)
children, respectively.

Diffuse tenderness, guarding, and rigidity were
present in 75 (57.7%), 76 (58.5%), and 27 (20.8%)
cases, respectively. Laboratory abnormalities
showed raised total leukocyte count in 32 (24.6%)
children and neutrophilia in 30 (23.1%).

Table 2: Clinical presentation

S. No. Variable Category N (%)
1 Fever Yes 86 (66.2%)
No 44 (33.8%)
2 Abdominal pain Yes 120 (92.3%)
No 10 (7.7%)
3 Vomiting Yes 74 (56.9%)
No 56 (43.1%)
4 Anorexia Yes 78 (60%)
No 52 (40%)
5 Nausea Yes 76 (58.5%)
No 54 (41.5%)
6 Diarrhoea Yes 68 (52.3%)
No 62 (47.7%)
7 Delayed  presentation  (>48 | <48 hours 66 (50.8%)
hours) >48 hours 64 (49.2%)
8 RIF tenderness Yes 106 (81.5%)
No 24 (18.5%)
9 Rebound tenderness Yes 109 (83.8%)
No 21 (16.2%)
10 Diffuse tenderness Yes 75 (57.7%)
No 55 (42.3%)
11 Guarding Yes 76 (58.5%)
No 54 (41.5%)
12 Rigidity Yes 27 (20.8%)
No 103 (79.2%)
13 WBC Raised 32 (24.6%)
Normal 98 (75.4%)
14 Neutrophils Raised 30 (23.1%)
Normal 100 (76.9%)

Figure 1 illustrates the distribution of appendicular perforation in the study population. Of the 130 children
included, appendicular perforation was observed in 26 (20%) children, whereas 104 (80%) did not have
perforation. Thus, appendicular perforation was observed in one-fifth of children undergoing surgery for acute

appendicitis.
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Distribution of Appendicular perforation

20%

= Yes = No

Figure 1: Distribution of Appendicular perforation

Table 3 presents the association between selected
demographic, clinical, and laboratory variables and
appendicular perforation. The mean age was
comparable between children with and without
perforation [9.6 (2.0) vs 9.7 (1.7) years; p=0.98].
Male gender was significantly associated with
perforation, with 24.7% of males having
perforation compared with 9.8% of females
(p=0.047). Among clinical features, fever and
guarding showed significant associations with
perforation (p=0.026 and p=0.033, respectively).

Rigidity demonstrated a particularly strong
association, as perforation was present in 85.2% of
children with rigidity compared to only 2.9% of
those without rigidity (p<0.001). Raised WBC
count and raised neutrophil count were also
strongly associated with appendicular perforation
(p<0.001 for both). In contrast, age, abdominal
pain, vomiting, anorexia, nausea, diarrhoea,
delayed presentation, right iliac fossa tenderness,
rebound tenderness, and diffuse tenderness were
not significantly associated with perforation.

Table 3: Factors associated with appendicular perforation

S.No | Variable Category Appendicular perforation p value
Yes No
1 Age (in years) Mean (SD) | 9.6 (2.0) 9.7(1.7) 0.98 (D
Gender Male 22 (24.7%) 67 (75.3%) 0.047* (C)

Female 4 (9.8%) 37 (90.2%)

3 Fever Yes 22 (25.6%) 64 (74.4%) 0.026* (C)
No 4 (9.1%) 40 (90.9%)

4 Abdominal pain Yes 23 (19.2%) 97 (80.8%) 0.411 (F)
No 3 (30%) 7 (70%)

5 Vomiting Yes 11 (14.9%) 63 (85.1%) 0.092 (C)
No 15 (26.8%) 41 (73.2%)

6 Anorexia Yes 12 (15.4%) 66 (84.6%) 0.107 (C)
No 14 (26.9%) 38 (73.1%)

7 Nausea Yes 15 (19.7%) 61 (80.3%) 0.92 (C)
No 11 (20.4%) 43 (79.6%)

8 Diarrhoea Yes 13 (19.1%) 55 (80.9%) 0.55(C)
No 13 (21%) 49 (79%)

9 Delayed presentation (>48 hours) <48 hours 8 (12.5%) 56 (87.5%) 0.30 (C)
>48 hours 18 (27.3%) 48 (72.7%)

10 RIF tenderness Yes 18 (17%) 88 (83%) 0.09 (F)
No 8 (33.3%) 16 (66.7%)

11 Rebound tenderness Yes 19 (17.4%) 90 (82.6%) 0.13 (F)
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No 7 (33.3%) 14 (66.7%)

12 Diffuse tenderness Yes 19 (25.3%) 56 (74.7%) 0.07 (C)
No 7 (12.7%) 48 (87.3%)

13 Guarding Yes 20 (26.3%) 56 (73.7%) 0.033* (C)
No 6 (11.1%) 48 (88.9%)

14 Rigidity Yes 23 (85.2%) 4 (14.8%) <0.001* (C)
No 3 (2.9%) 100 (97.1%)

15 WBC Raised 19 (59.4%) 13 (40.6%) <0.001* (C)
Normal 7 (7.1%) 91 (92.9%)

16 Neutrophils Raised 18 (60%) 12 (40%) <0.001* (C)
Normal 8 (8%) 92 (92%)

*p <0.05 — Statistically significant. I — Independent t test, C — Chi square test, F — Fisher exact test.

Discussion

In the present study, appendicular perforation was
observed in 20% of children undergoing surgery
for acute appendicitis. Male children constituted
68.5% of the study population, and the mean age
was 9.7 + 1.8 years. The overall perforation
proportion in this study is lower than the pooled
pre-COVID estimate of 28.5% reported in a
systematic review and meta-analysis, but it still
falls within the broad range described in paediatric
literature, where perforation is frequently reported
in approximately one-fourth to one-third of cases
and may vary widely depending on age, referral
patterns, and diagnostic delay. [3,14,15]

A clear male predominance was observed in the
study population, and male gender was
significantly  associated =~ with  appendicular
perforation. This finding is in agreement with
previous studies that have reported a higher
frequency of perforation among boys. A
retrospective study found perforated appendicitis in
18% of boys versus 10% of girls, while another
emergency department-based cohort identified
male sex as an independent predictor of
perforation. The reason for this difference is not
fully understood, but the consistency of this
observation across studies suggests that sex-related
variation in disease severity or health-seeking
behaviour may play a role. [16-18]

The common presenting features in the present
study were abdominal pain, rebound tenderness,
right iliac fossa tenderness, fever, anorexia, nausea,
and vomiting, guarding, and diffuse tenderness.
However, among these variables, fever, guarding,
and rigidity showed statistically significant
association with appendicular perforation. This is
clinically plausible because perforation reflects
progression to complicated appendicitis with
greater inflammatory response and peritoneal
irritation. Previous studies have similarly noted that
febrile children and those with peritoneal signs
such as generalized tenderness, guarding, and
rigidity are more likely to have perforated
appendicitis. The particularly strong association of
rigidity with perforation in the present study
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supports its importance as a red-flag examination
finding in children presenting with suspected acute
appendicitis. [3,15,17]

This study also demonstrated a strong association
of raised WBC count and raised neutrophil count
with appendicular perforation. Children with
perforation had markedly higher proportions of
leucocytosis and neutrophilia than those without
perforation. This finding is consistent with the
literature, which identifies leucocytosis as one of
the most frequently cited laboratory markers
associated with perforation. Studies have shown
that elevated WBC count, neutrophilia, and other
inflammatory =~ markers can  support the
identification of complicated appendicitis, although
none of them are diagnostic in isolation. Therefore,
in routine clinical practice, these laboratory
findings should be interpreted together with history
and physical examination rather than as stand-alone
indicators. [3,15,19]

In contrast, age was not significantly associated
with appendicular perforation in the present study.
This differs from previous studies showing that
younger children, particularly those below 5 years
of age, have a substantially higher risk of
perforation because of atypical presentation,
difficulty in communication, and delayed
recognition. The absence of such an association in
the present study may be due to the relatively
narrow age distribution of the sample, with most
children clustered around later childhood rather
than the very young age groups where the risk of
perforation is known to rise sharply. [3,20,21]

Although delayed presentation beyond 48 hours
showed a higher proportion of perforation in
absolute terms, the association was not statistically
significant in this study. This finding contrasts with
previous study showing that perforation correlates
strongly with increasing duration of symptoms and
is influenced more by prehospital delay than by in-
hospital delay. The lack of statistical significance in
the present study may be related to the modest
sample size, the use of a single time cutoff and
referral-related variation in disease severity at
presentation. Thus, the present findings should not
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be interpreted as evidence that delay is
unimportant; rather, they indicate that this
relationship could not be  demonstrated
conclusively in this study. [7,20]

Other symptoms and signs such as vomiting,
anorexia, nausea, diarrhoea, right iliac fossa
tenderness, rebound tenderness, and diffuse
tenderness were not significantly associated with
perforation in this study. This is not unexpected,
since many of these features are common in both
uncomplicated and complicated appendicitis and
often lack sufficient specificity when considered
individually. Current literature emphasizes that no
single symptom or sign can reliably distinguish
perforated from non-perforated appendicitis in
children; instead, risk stratification improves when
clinical examination, laboratory parameters, and
imaging are interpreted together. [1,13]

Overall, the present study indicates that in children
undergoing surgery for acute appendicitis,
appendicular perforation is not uncommon and is
more likely in those presenting with male sex,
fever, guarding, rigidity, leucocytosis, and
neutrophilia. These findings are clinically relevant
because they identify simple bedside and basic
laboratory parameters that may help clinician’s
suspect complicated appendicitis earlier and
prioritize prompt surgical assessment. However,
since the analysis was based on univariate
comparisons, these variables should be interpreted
as associated factors rather than confirmed
independent predictors. [3,17]

Strengths: This study has several strengths. It
addresses an important paediatric surgical problem
in a tertiary care setting and provides institution-
specific data from Tamil Nadu, where local
evidence on appendicular perforation in children is
limited. The study also evaluated a combination of
demographic, clinical, and basic laboratory
variables that are readily available in routine
practice, thereby improving the practical
applicability of the findings. In addition, the study
outcome was based on surgically managed cases,
which  reduces diagnostic  uncertainty in
comparison with purely clinical cohorts.

Limitations: The study has certain limitations.
First, it appears to be a single centre hospital-based
study, which may limit generalizability to other
settings. Second, the sample size, particularly the
number of children with perforation, may have
limited the ability to detect significant associations
for some variables such as delayed presentation and
diffuse tenderness.

Conclusion

In this study, appendicular perforation was present
in one-fifth of children undergoing surgery for
acute appendicitis. Male gender, fever, guarding,
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rigidity, raised total leukocyte count, and
neutrophilia were significantly associated with
perforation, whereas age, delayed presentation
beyond 48 hours, and other individual symptoms
and signs were not significantly associated. These
findings suggest that careful assessment of
peritoneal signs together with basic inflammatory
markers can help identify children at higher risk of
complicated appendicitis and facilitate earlier
surgical decision-making.

Recommendations

Children presenting with suspected acute
appendicitis should be assessed promptly, with
particular attention to fever, guarding, rigidity,
leucocytosis, and neutrophilia, as these features
may indicate a higher likelihood of perforation.
Basic laboratory tests should be interpreted
alongside clinical findings rather than in isolation.
At the institutional level, protocols for early
paediatric surgical evaluation and timely referral
may help reduce progression to perforation. Future
studies with larger sample sizes are needed to
identify independent predictors and to develop
locally relevant risk stratification models for
paediatric appendicular perforation.

References

1. Waseem M, Wang CF. Pediatric Appendicitis.
[Updated 2025 Jun 17]. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls
Publishing; 2026 Jan-. Available from: https://
www.ncbi.nlm.nih.gov/books/NBK441864/

2. Rothrock SG, Pagane J. Acute appendicitis in
children: emergency department diagnosis and
management. Ann Emerg Med. 2000 Jul;36(1):
39-51. doi: 10.1067/mem.2000.105658. PMID:
10874234.

3. Howell EC, Dubina ED, Lee SL. Perforation
risk in pediatric appendicitis: assessment and
management. Pediatric Health Med Ther. 2018
Oct 26;9:135-145. doi: 10.2147/PHMT.S155
302. PMID: 30464677, PMCID: PMC6209
076.

4, Nance ML, Adamson WT, Hedrick HL.
Appendicitis in the young child: a continuing
diagnostic challenge. Pediatr Emerg Care.
2000 Jun;16(3):160-2. doi: 10.1097/00006565-
200006000-00005. PMID: 10888451.

5. Saléo M, Friman G, Stenstrom P, Ohlsson B,
Arnbjornsson E. Appendicitis in children:
evaluation of the pediatric appendicitis score in
younger and older children. Surg Res Pract.
2014; 2014:438076. doi:
10.1155/2014/438076. Epub 2014 Dec 10.
PMID: 25574500; PMCID: PMC4276704.

6. Pogorelic Z, Domjanovi¢ J, Jukic M,
Poklepovi¢ Peric¢i¢ T. Acute Appendicitis in
Children Younger than Five Years of Age:
Diagnostic Challenge for Pediatric Surgeons.

International Journal of Current Pharmaceutical Review and Research

218



International Journal of Current Pharmaceutical Review and Research

10.

11.

12.

13.

14.

Mohammed et al.

Surg Infect (Larchmt). 2020 Apr;21(3):239-
245. doi: 10.1089/sur.2019.175. Epub 2019
Oct 16. PMID: 31618143.

Narsule CK, Kahle EJ, Kim DS, Anderson AC,
Luks FI. Effect of delay in presentation on rate
of perforation in children with appendicitis.
Am J Emerg Med. 2011 Oct;29(8):890-3. doi:
10.1016/j.ajem.2010.04.005. Epub 2010 Jul
13. PMID: 20627213.

Ozguner IF, Buyukayavuz BI, Savas MC. The
influence of delay on perforation in childhood
appendicitis. A retrospective analysis of 58
cases. Saudi Med J. 2004 Sep;25(9):1232-6.
PMID: 15448773.

Miyauchi H, Okata Y, Hatakeyama T,
Nakatani T, Nakai Y, Bitoh Y. Analysis of
predictive factors for perforated appendicitis in
children. Pediatr Int. 2020 Jun;62(6):711-715.
doi: 10.1111/ped.14148. Epub 2020 Jun 8.
PMID: 31957108.

Ngim CF, Quek KF, Dhanoa A, Khoo JJ,
Vellusamy M, Ng CS. Pediatric appendicitis in
a developing country: what are the clinical
predictors and outcome of perforation? J Trop
Pediatr. 2014 Dec;60(6):409-14. doi: 10.1093/
tropej/fmu037. Epub 2014 Jul 24. PMID:
25063462.

Bekele A, Mekasha A. Clinical profile and risk
factors for perforation of acute appendicitis in
children. East Afr Med J. 2006 Aug;83(8):434-
9. doi: 10.4314/eam;j.v83i8.9457. PMID:
17153656.

Gil LA, Deans KJ, Minneci PC. Appendicitis
in Children. Adv Pediatr. 2023 Aug;70(1):105-
122. doi: 10.1016/j.yapd.2023.03.003. Epub
2023 May 10. PMID: 37422289.

Podda M, Ceresoli M, De Simone B,
Fugazzola P, Pata F, Balla A, et al. Diagnosis
and Treatment of Acute Appendicitis: 2025
Edition of the World Society of Emergency
Surgery Jerusalem Guidelines. JAMA Surg.
2026 Mar 1;161(3):283-295. doi: 10.1001/jam
asurg.2025.6218. PMID: 41604201.
Motazedian G, Aryanpoor P, Rahmanian E,
Abiri S, Kalani N, Hatami N, et al. Incidence
of Pediatric Perforated Appendicitis during the

15.

16.

17.

18.

19.

20.

21.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

COVID-19 Pandemic; a Systematic Review
and Meta-Analysis. Arch Acad Emerg Med.
2021 Jan 1;10(1):e3. doi: 10.22037/aaem.v1
0i1.1421. PMID: 35072092; PMCID: PMC87
71157.

Chandrashekar S, Lokesh MG, Avinash SR.
(2018). Prevalence of perforated appendicitis
and its determinants in pediatric appendicitis
patients admitted in tertiary care centre, South
India: a cross sectional study. International
Surgery Journal, 5(12), 3926-3929. https://doi.
org/10.18203/2349-2902.isj20185020

Salé M, Ohlsson B, Arnbjornsson E, Stenstrom
P. Appendicitis in children from a gender
perspective.  Pediatr  Surg Int. 2015
Sep;31(9):845-53. doi: 10.1007/s00383-015-
3729-5. Epub 2015 Jul 4. PMID: 26140839.
Zvizdic Z, Golos AD, Milisic E, Jonuzi A,
Zvizdic D, Glamoclija U, et al. The predictors
of perforated appendicitis in the pediatric
emergency department: A  retrospective
observational cohort study. Am J Emerg Med.
2021 Nov; 49:249-252. doi: 10.1016/j.aj em.20
21.06.028. Epub 2021 Jun 19. PMID:
34167047.

Kollias TF, Gallagher CP, Albaashiki A, Burle
VS, Slouha E. Sex Differences in
Appendicitis: A Systematic Review. Cureus.
2024 May 10;16(5):¢60055. doi: 10.7759/cu
reus.60055. PMID: 38854248; PMCID:
PMC11162818.

Almaramhy, H.H. Acute appendicitis in young
children less than 5 years: review article. Ital J
Pediatr 43, 15 (2017). https://doi.org/10.118
6/513052-017-0335-2

Lounis, Y., Hugo, J., Demarche, M. et al.
Influence of age on clinical presentation,
diagnosis delay and outcome in pre-school
children with acute appendicitis. BMC Pediatr
20, 151 (2020). https://doi.org/10.1186/s1288
7-020-02053-5

Brender JD, Marcuse EK, Koepsell TD, Hatch
EI. Childhood appendicitis: factors associated
with perforation. Pediatrics. 1985 Aug;76
(2):301-6. PMID: 4022704.

International Journal of Current Pharmaceutical Review and Research

219



