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Background: Acute appendicitis is the most common cause of emergency abdominal surgery in children. Early and
accurate diagnosis is essential to prevent complications such as perforation and abscess formation. Ultrasonography
(USGQG) is widely used as a first-line, non-invasive imaging modality in pediatric patients due to its safety, availability
and diagnostic utility. This study aimed to evaluate the ultrasonographic findings in children with suspected acute
appendicitis. Methods: This prospective observational study was conducted in the Department of Radiology & Imaging
at Bangladesh Shishu Hospital from January 2024 to December 2024. A total of 120 children presenting with clinical
suspicion of acute appendicitis were included. Patients underwent detailed clinical assessment and abdominal
ultrasonography. Data were analyzed using SPSS 25. Results: The highest proportion of patients were aged 10—13 years
(44, 36.7%) and 71 (59.2%) were male. Right lower abdominal pain was the most common symptom (114, 95.0%),
followed by abdominal tenderness (108, 90.0%) and nausea or vomiting (83, 69.2%). Ultrasonographic evaluation
revealed a non-compressible tubular appendix >6 mm in 89 patients (74.2%), appendiceal wall thickening in 81 (67.5%),
increased periappendiceal echogenic fat in 52 (43.3%), periappendiceal fluid collection in 26 (21.7%), appendicolith in
17 (14.2%) and abscess formation in 9 (7.5%). Conclusion: Ultrasonography is an effective and reliable diagnostic tool
for evaluating suspected acute appendicitis in children. Its use can facilitate early diagnosis, detect complications and
reduce unnecessary surgical interventions in the pediatric population.
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INTRODUCTION

Acute appendicitis is one of the most common
causes of emergency abdominal surgery in children,
representing a significant portion of pediatric surgical
admissions worldwide [1]. It is characterized by
inflammation of the vermiform appendix, which can lead
to serious complications such as perforation, peritonitis
and abscess formation if not diagnosed and treated
promptly [2]. Early and accurate diagnosis is particularly
important in children, as their clinical presentation is
often atypical and they may not be able to clearly
articulate the severity or location of their pain [3]. This
can result in delayed diagnosis, increased morbidity, or
unnecessary surgical interventions.

The clinical diagnosis of acute appendicitis in
children relies on a combination of history, physical
examination and laboratory investigations, including
total leukocyte count and markers of inflammation such
as C-reactive protein [4]. However, these parameters
alone are often insufficient for a definitive diagnosis,

particularly in younger children or in cases with atypical
symptoms. Misdiagnosis may lead to negative
appendectomy or missed perforation, highlighting the
need for reliable imaging techniques [5].

Ultrasonography (USG) has emerged as a first-
line imaging modality for evaluating suspected
appendicitis in pediatric patients [6]. Its advantages
include being non-invasive, widely available, cost-
effective and free from ionizing radiation, which is
particularly important for the pediatric population [7].
High-frequency ultrasonography can directly visualize
the appendix and identify key features of inflammation,
such as a non-compressible tubular structure,
appendiceal wall thickening, increased periappendiceal
echogenicity, periappendiceal fluid collection and the
presence of an appendicolith [8]. Color Doppler
ultrasonography may further enhance diagnostic
accuracy by demonstrating increased vascularity
associated with inflammation [9].
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The effectiveness of ultrasonography in
diagnosing acute appendicitis depends on several factors,
including the skill of the operator, patient cooperation
and body habitus [10]. Despite these limitations, multiple
studies have demonstrated that ultrasonography provides
high sensitivity and specificity for diagnosing
appendicitis in children. In addition, it can help identify
alternative diagnoses, such as mesenteric lymphadenitis,
intussusception, ovarian cysts, or urinary tract infections,
which may present with similar clinical features [11].

Given the clinical challenges and the pivotal
role of imaging, this study aims to evaluate the
ultrasonographic findings in children with suspected
acute appendicitis, determine its diagnostic accuracy and
assess its utility in the context of Bangladeshi pediatric
patients. The findings may provide valuable insights into
improving early diagnosis, reducing complications and
optimizing management strategies in children with acute
appendicitis.

METHODOLOGY & MATERIALS

This prospective observational study was
conducted in the Department of Radiology & Imaging at
Bangladesh Shishu Hospital from January 2024 to
December 2024. A total of 120 pediatric patients who
presented with clinical suspicion of acute appendicitis
were included in the study. Children aged between 2 and
15 years presenting with symptoms such as right lower
abdominal pain, fever, nausea, vomiting, anorexia, or
abdominal tenderness suggestive of acute appendicitis
were considered eligible for inclusion. Patients were

enrolled consecutively after obtaining informed consent
from their parents or guardians.

All enrolled patients underwent detailed history
taking and clinical examination. Ultrasonographic
evaluation of the abdomen was performed using a high-
frequency linear transducer by experienced radiologists
to identify features suggestive of acute appendicitis, such
as a non-compressible blind-ended tubular structure with
an outer diameter greater than 6 mm, appendiceal wall
thickening, periappendiceal fluid collection, increased
echogenicity of surrounding fat, or the presence of an
appendicolith. Relevant demographic and clinical
information was recorded using a structured data
collection sheet.

Children who had a previous history of
appendectomy,  those  with  known  chronic
gastrointestinal diseases, abdominal trauma, or patients
with incomplete clinical or ultrasonographic data were
excluded from the study. Patients in whom another
definite cause of abdominal pain was confirmed during
evaluation were also excluded.

Collected data were checked for completeness,
coded and entered into a computer database for analysis.
Statistical analysis was performed using SPSS version
25. Descriptive statistics such as frequency, percentage,
mean and standard deviation were calculated where
appropriate.

RESULTS

Table I: Age Distribution of the Study Population (n = 120)
Age group (years) | Frequency | Percentage (%)
2-5 19 15.8
6-9 37 30.8
10-13 44 36.7
14-15 20 16.7
Total 120 100

Table 1 shows the age distribution of 120
children with suspected acute appendicitis, with the
highest proportion in the 10—13 years group (44, 36.7%),

followed by the 69 years group (37, 30.8%), the 14—15
years group (20, 16.7%) and the 2—5 years group (19,
15.8%).

Table II: Gender Distribution of the Patients (n = 120)

Gender | Frequency | Percentage (%)
Male 71 59.2
Female 49 40.8
Total 120 100

As shown in Table II, among 120 children with
suspected acute appendicitis, 71 (59.2%) were male and

49 (40.8%) were female, yielding a male-to-female ratio
of approximately 1.45:1.
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Table III: Clinical Presentation of the Children with Suspected Acute Appendicitis (n = 120)

Clinical features

Right lower abdominal pain

Nausea / vomiting

Fever

Loss of appetite

Abdominal tenderness

Rebound tenderness

Frequency | Percentage (%)
114 95.0
83 69.2
67 55.8
76 63.3
108 90.0
59 49.2

Table III summarizes the clinical presentation
of the 120 children with suspected acute appendicitis,
with right lower abdominal pain being the most common
symptom (114, 95.0%), followed by abdominal

tenderness (108, 90.0%), nausea or vomiting (83,
69.2%), loss of appetite (76, 63.3%), fever (67, 55.8%)
and rebound tenderness (59, 49.2%).

Table I'V: Ultrasonographic Findings Among the Patients (n = 120)

Ultrasonographic findings Frequency | Percentage (%)
Non-compressible tubular appendix (>6 mm) 89 74.2
Appendiceal wall thickening 81 67.5
Periappendiceal fluid collection 26 21.7
Appendicolith 17 14.2
Increased periappendiceal echogenic fat 52 43.3
Abscess formation 9 7.5

Table IV presents the ultrasonographic findings
among the 120 children with suspected acute
appendicitis, revealing a non-compressible tubular
appendix measuring >6 mm in 89 patients (74.2%),
appendiceal wall thickening in 81 (67.5%), increased
periappendiceal echogenic fat in 52 (43.3%),
periappendiceal fluid collection in 26 (21.7%),
appendicolith in 17 (14.2%) and abscess formation in 9
(7.5%).

DISCUSSION

Acute appendicitis remains a common surgical
emergency in children and timely diagnosis is crucial to
prevent complications such as perforation, abscess
formation and peritonitis. In this study, the highest
proportion of children with suspected acute appendicitis
was observed in the 10—13 years age group (44, 36.7%),
followed by the 6-9 years group (37, 30.8%), which is
consistent with the findings reported by Islam et al., who
observed peak incidence between 8—13 years [8]. The
male predominance in our study (71 males, 59.2%; male-
to-female ratio 1.45:1) aligns with other pediatric
studies, as reported by Ikram et al., and Darbyshire et al.,
highlighting a slightly higher incidence of appendicitis in
boys [12,13].

Clinically, right lower abdominal pain was the
most common presenting symptom in our cohort (114,
95.0%), followed by abdominal tenderness (108, 90.0%),
nausea or vomiting (83, 69.2%), loss of appetite (76,
63.3%), fever (67, 55.8%) and rebound tenderness (59,
49.2%). These findings are comparable to reports by
Rashid et al.,, and Hosain ef al., which emphasize that
pain and tenderness are the most reliable clinical

indicators in children, while systemic features like fever
and vomiting are less consistently present [14,15]. Our
data reinforce the importance of integrating clinical
features with imaging to reduce misdiagnosis and
negative appendectomy rates.

Ultrasonography in our study revealed a non-
compressible tubular appendix measuring >6 mm in 89
patients (74.2%), appendiceal wall thickening in 81
(67.5%), increased periappendiceal echogenic fat in 52
(43.3%), periappendiceal fluid collection in 26 (21.7%),
appendicolith in 17 (14.2%) and abscess formation in 9
(7.5%). These results are in agreement with previous
studies: Ali et al., reported appendiceal diameters >6 mm
in 72-78% of confirmed cases, while Ikram et al., found
wall thickening in 65% and periappendiceal fat changes
in 42% of children [12,16]. The presence of
appendicolith and abscess in our study also corresponds
closely with findings by Banerjee et al., and Tong ef al.,
who noted appendicolith in 12—15% and abscess in 6—
8% of pediatric cases, supporting ultrasonography’s role
in identifying complicated appendicitis [17,18].

Our study reinforces that ultrasonography is a
reliable first-line imaging modality for diagnosing
pediatric appendicitis, consistent with Darbyshire et al.,
Bahrami et al., and Balbo et al, who demonstrated
sensitivities ranging from 75-90% and specificities of
85-95% [13,19,20]. The detection of a non-compressible
appendix with wall thickening and surrounding
inflammatory changes remains the most important
sonographic criterion. Furthermore, the ability to identify
complications such as abscess formation or the presence
of appendicolith is essential for surgical planning, as
highlighted by Banerjee ef al., and Zouari et al., [17,21].
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While computed tomography provides high
diagnostic accuracy, its use is limited in children due to
radiation exposure and ultrasonography offers a safe,
non-invasive  alternative ~ without compromising
diagnostic confidence. Our findings emphasize that in
the Bangladeshi pediatric population, ultrasonography
can significantly reduce reliance on CT scans, which
aligns with observations by Hawrami et al., and Davis et
al., [22,23].

Limitations of the study

This study has a few limitations, including its
single-center design and relatively small sample size,
which may limit the generalizability of the findings.
Therefore, future multicenter studies with larger sample
sizes are recommended to further validate the diagnostic
utility of ultrasonography in children with suspected
acute appendicitis.

CONCLUSION

In conclusion, our study demonstrates that
ultrasonography is an effective, reliable and safe
modality for evaluating suspected acute appendicitis in
children. The observed ultrasonographic features,
including non-compressible tubular appendix, wall
thickening, periappendiceal fat changes, fluid collections
and appendicolith, closely correlate with previous
international findings, reinforcing the utility of
ultrasound as a first-line diagnostic tool. Incorporating
ultrasonography with careful clinical assessment can
improve diagnostic accuracy, guide management and
reduce unnecessary surgical interventions in pediatric
patients.
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