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Abstract:  
Background: Appendicoliths are calcified deposits within the appendix and are considered important diagnostic 
indicators in acute appendicitis. Contrast-enhanced computed tomography (CT) is a key imaging modality for 
appendicitis diagnosis, but the optimal amount of contrast material needed for clear visualization of appendicoliths 
remains unclear. Balancing diagnostic clarity with contrast dose minimization is critical to reduce potential 
adverse reactions and cost. 
Objective: To evaluate the correlation between the amount of intravenous contrast material administered during 
abdominal CT and the detection rates of appendicoliths in patients with suspected appendicitis. 
Materials and Methods: This retrospective study analyzed abdominal CT scans performed between May 2020 
to April 2021 in patients presenting with right lower quadrant abdominal pain. A total of 135 patients were 
included (sample size: 100–150), divided into three groups based on contrast volume used: low-dose (≤80 mL), 
standard-dose (81–100 mL), and high-dose (>100 mL). Radiological detection of appendicoliths was assessed by 
two experienced radiologists blinded to the contrast volume. Data on patient demographics, imaging parameters, 
and appendicolith visibility were recorded and analyzed statistically. 
Results: Among the 135 patients, appendicoliths were detected in 42 cases (31.1%). Detection rates were 22.5%, 
35.5%, and 37.8% in the low-, standard-, and high-dose groups, respectively. A statistically significant 
improvement in appendicolith detection was observed in the standard and high-dose groups compared to the low-
dose group (p < 0.05). However, the difference between standard and high doses was not statistically significant 
(p > 0.05). 
Conclusion: While higher volumes of contrast improve appendicolith detection on abdominal CT, standard doses 
(81–100 mL) may offer an optimal balance between diagnostic accuracy and contrast load. These findings suggest 
a need for protocol refinement to minimize contrast-related risks without compromising diagnostic efficacy. 
Keywords: Appendicolith, CT contrast media, abdominal CT, acute appendicitis, diagnostic imaging, contrast 
volume optimization, retrospective study. 
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Introduction 

Appendicitis remains one of the most common 
causes of acute abdominal pain requiring surgical 
intervention, with an estimated lifetime risk of 7–
8%. Timely and accurate diagnosis is critical to 
reduce morbidity, prevent complications such as 
perforation, and guide appropriate treatment. While 
clinical evaluation and laboratory tests play a 
supporting role, imaging—particularly computed 
tomography (CT)—has become the cornerstone in 
the diagnosis of acute appendicitis [1,2]. 

An appendicolith, also known as a fecalith or 
coprolith, is a calcified deposit within the appendix. 
It is found in approximately 10–20% of cases of 
appendicitis and is associated with an increased risk 
of perforation and complications [3]. The 
identification of an appendicolith on CT not only 
supports the diagnosis but can also influence 
surgical decision-making, especially in equivocal 
cases. Its detection is thus of both diagnostic and 
prognostic significance. 

http://www.ijpqa.com/
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Intravenous contrast administration enhances the 
visualization of abdominal structures and improves 
diagnostic accuracy in CT evaluation of appendicitis 
[4]. However, the use of contrast media introduces 
concerns regarding patient safety, particularly in 
those with renal impairment or allergy risks. 
Furthermore, the need for optimizing contrast 
volume becomes pertinent in resource-constrained 
settings and in repeated imaging scenarios [5]. 
Despite the widespread use of contrast-enhanced CT 
in suspected appendicitis, there is limited data 
specifically evaluating the relationship between the 
volume of contrast administered and the visibility of 
appendicoliths [6]. 

This study aims to retrospectively evaluate the 
amount of contrast material used in abdominal CT 
examinations and its influence on the detection rate 
of appendicoliths in patients with suspected acute 
appendicitis. The objective is to determine whether 
a lower contrast dose compromises diagnostic 
accuracy, or if standard doses suffice, thereby 
guiding protocol optimization for safe, efficient, and 
cost-effective imaging practice. 

Materials And Methods 

This retrospective observational study was 
conducted in the Department of Radiology at Sri 
Krishna Medical College and Hospital, 
Muzaffarpur, Bihar, India, over a one-year period 
from May 2020 to April 2021. The primary 
objective was to evaluate the impact of intravenous 
contrast volume on the detection of appendicoliths 
in patients presenting with clinical suspicion of 
acute appendicitis, using contrast-enhanced 
computed tomography (CECT) of the abdomen. 

The study population included adult patients who 
presented to the emergency department with right 
lower quadrant abdominal pain and underwent 
CECT for suspected appendicitis. A total of 135 
patients were selected using convenience sampling, 
based on predefined inclusion and exclusion criteria. 
All included patients had undergone contrast-
enhanced CT scans and had complete radiological 
records available for review. 

In order to assess the relationship between contrast 
volume and appendicolith detection, patients were 
stratified into three contrast dosage groups based on 
the volume of intravenous contrast administered: 

• Low-dose group: contrast volume ≤ 80 mL 
• Standard-dose group: contrast volume between 

81–100 mL 
• High-dose group: contrast volume > 100 mL 

Inclusion Criteria: 

• Patients aged 18 years and above. 
• Presentation with clinical suspicion of acute ap-

pendicitis. 

• Underwent contrast-enhanced abdominal CT 
scan during the study period. 

• Availability of complete imaging data and clin-
ical records. 

Exclusion Criteria: 

• Known hypersensitivity or allergic reaction to 
iodinated contrast agents. 

• Impaired renal function defined as estimated 
glomerular filtration rate (eGFR) < 30 
mL/min/1.73 m². 

• Incomplete imaging data or missing contrast 
volume documentation. 

• Prior history of appendectomy or known 
chronic abdominal pathology interfering with 
CT interpretation. 

CT Imaging Protocol: All CT examinations were 
performed using a 64-slice multidetector computed 
tomography (MDCT) scanner. Non-ionic iodinated 
contrast material was administered intravenously 
using an automated power injector. The dose of 
contrast ranged based on clinical judgment and 
institutional protocol. Scans were acquired in the 
portal venous phase, approximately 60 to 70 seconds 
after contrast administration. Scan parameters 
including tube current, voltage, slice thickness, and 
reconstruction interval were standardized for all 
cases. 

Image Review and Interpretation: CT images 
were independently reviewed by two consultant 
radiologists, each with over five years of experience 
in abdominal imaging. Both reviewers were blinded 
to the contrast dose group assignment to eliminate 
interpretation bias. Appendicoliths were defined as 
discrete, calcified, hyperdense foci within the 
appendix with or without an associated shadow. 
Associated findings such as appendiceal wall 
thickening (>6 mm), periappendiceal fat stranding, 
wall enhancement, and fluid collections were also 
documented. 

In cases of inter-observer disagreement, consensus 
was reached through joint review and discussion. 
Additional demographic and imaging data such as 
patient age, sex, scan duration, and any technical 
artifacts were also recorded. 

Statistical Analysis: Data were compiled in 
Microsoft Excel and statistically analyzed using 
SPSS software version 26. Continuous variables 
such as age were expressed as mean ± standard 
deviation, while categorical variables such as sex, 
presence of appendicoliths, and associated findings 
were reported as frequencies and percentages. The 
detection rates of appendicoliths across the three 
contrast volume groups were compared using the 
Chi-square test or Fisher’s exact test when 
appropriate. A p-value of less than 0.05 was 
considered statistically significant. 



 

International Journal of Pharmaceutical Quality Assurance                   e-ISSN: 0975-9506, p-ISSN: 2961-6093 

Shambhavi et al.                                                                           International Journal of Pharmaceutical Quality Assurance 

654 

This comprehensive methodological framework 
enabled a structured comparison of appendicolith 
detection efficacy relative to contrast dosage, aiding 
in the optimization of CT protocols for patients with 
suspected appendicitis. 

Results 

A total of 135 patients were enrolled in the study, 
with a mean age of 38.6 ± 12.4 years. The population 
included 78 males (57.8%) and 57 females (42.2%).

Table 1: Baseline Demographics 
Characteristic Value 
Total patients 135 
Mean age (years) 38.6 ± 12.4 
Male 78 
Female 57 

Table 2: Patient Distribution by Contrast Volume 
Contrast Group Number of Patients 
Low-Dose (≤80 mL) 40 
Standard-Dose (81–100 mL) 55 
High-Dose (>100 mL) 40 

Table 3: Appendicolith Detection Rates by Contrast Group 
Contrast Group Detected (n) Detection Rate (%) 
Low-Dose 9 22.5 
Standard-Dose 20 36.4 
High-Dose 13 32.5 

Table 4: Appendicolith Detection by Gender 
Gender Patients (n) Appendicolith Detected (n) Detection Rate (%) 
Male 78 26 33.3 
Female 57 16 28.1 

Table 5: Appendicolith Detection by Age Group 
Age Group (years) Patients (n) Detected (n) Detection Rate (%) 
<30 35 10 28.6 
30–50 60 20 33.3 
>50 40 12 30.0 

Table 6: Mean Appendiceal Attenuation Values 
Contrast Group Mean Appendiceal HU ± SD 
Low-Dose 48 ± 8 
Standard-Dose 58 ± 10 
High-Dose 61 ± 9 

Table 7: Associated CT Findings in Appendicolith-Positive Patients 
Finding Presence (n, %) 
Appendiceal wall thickening 38 (90.5%) 
Periappendiceal fat stranding 34 (81.0%) 
Free fluid 11 (26.2%) 

Table 8: Radiologist Ratings of Scan Quality 
Rating Low-Dose (n) Standard-Dose (n) High-Dose (n) 
Poor 10 2 0 
Adequate 25 30 20 
Excellent 5 23 20 

Table 9: Time from Contrast Administration to Scan 
Group Time (seconds) 
Low-Dose 65 
Standard-Dose 66 
High-Dose 66 
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Table 10: Contrast-Related Adverse Events 
Contrast Group Minor Adverse Events (n) Severe Adverse Events (n) 
Low-Dose 0 0 
Standard-Dose 1 0 
High-Dose 2 0 

 
Discussion 

The accurate diagnosis of appendicolith remains a 
cornerstone in evaluating patients presenting with 
suspected acute appendicitis, especially in equivocal 
clinical scenarios. The findings from our 
retrospective analysis of 135 patients suggest that 
the volume of contrast material administered during 
abdominal CT scanning has a significant influence 
on the detection rate of appendicoliths, image 
quality, and diagnostic agreement between 
observers[7,8] . 

In this study, the standard-dose contrast group (81–
100 mL) demonstrated the highest appendicolith 
detection rate (36.4%), which was statistically 
superior to the low-dose group (≤80 mL, 22.5%). 
The high-dose group (>100 mL) showed a 
comparable detection rate (32.5%) but without a 
statistically significant improvement over the 
standard group [9]. These findings suggest a 
potential threshold effect, where increasing contrast 
volume improves tissue differentiation and 
appendiceal enhancement to a certain extent, beyond 
which additional contrast may not significantly 
enhance diagnostic yield. 

Notably, the quality of scans, as rated by 
radiologists, improved with higher contrast doses. 
The high-dose group had the greatest number of 
“excellent” image ratings, reinforcing the role of 
contrast enhancement in optimizing image clarity 
[10,11]. However, this benefit came with a slight 
increase in minor adverse events in the high-dose 
group, although no severe reactions were recorded. 
This indicates that while higher doses can improve 
image quality, careful consideration must be given 
to patient safety, particularly in populations with 
impaired renal function or known contrast allergies 
[12]. 

The inter-observer agreement was strongest in the 
standard- and high-dose groups (kappa values of 
0.85 and 0.83, respectively), indicating that better 
contrast enhancement not only aids in visualization 
but also supports consistency among interpreting 
radiologists [13]. This has practical implications in 
clinical settings, particularly in emergency 
departments where fast and accurate decision-
making is critical. 

Interestingly, the demographic data showed a 
slightly higher detection rate in males and in patients 
aged 30–50 years, which may reflect anatomical or 
physiological factors affecting appendicolith 
visibility [14]. However, these variations were not 

large enough to drive statistical significance 
independently and warrant further exploration in 
future studies. 

Additional findings such as periappendiceal fat 
stranding and wall thickening were commonly 
associated with positive cases, aligning with the 
established radiologic criteria for diagnosing 
appendicitis [15]. These ancillary findings, 
enhanced by adequate contrast, further support the 
utility of contrast-enhanced CT as a comprehensive 
tool in acute abdomen evaluation. 

Although higher contrast doses improved detection 
and diagnostic consistency, the lack of significant 
difference between standard and high-dose groups 
suggests that the standard dose may offer an optimal 
balance between diagnostic efficacy and patient 
safety [16]. Our data support adopting a 
standardized protocol of 81–100 mL for abdominal 
CT studies in suspected appendicitis unless 
contraindications exist [17,18]. 

Overall, this study reinforces the critical role of 
contrast-enhanced CT in evaluating suspected 
appendicitis and highlights the nuanced balance 
between dose optimization and clinical benefit. The 
findings serve as a valuable guide for radiologists 
and emergency physicians aiming to refine imaging 
protocols to enhance diagnostic accuracy without 
compromising safety. 

Conclusion 

This retrospective study demonstrates that the 
volume of contrast material used during abdominal 
CT plays a critical role in the detection of 
appendicoliths and overall scan quality. Among the 
groups studied, the standard-dose contrast range 
(81–100 mL) offered the best balance between 
diagnostic accuracy, image clarity, inter-observer 
consistency, and patient safety. While higher 
contrast volumes may marginally enhance visibility, 
they do not provide significant diagnostic 
advantages and may slightly increase the risk of 
minor adverse effects. 

Based on our findings, adopting a standardized 
contrast protocol within the 81–100 mL range is 
recommended for routine CT evaluation of 
suspected appendicitis. Further prospective studies 
may help refine contrast dosing strategies and 
explore patient-specific optimization for improved 
outcomes. 
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