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Abstract 

Background: Acute appendicitis is one of the most common surgical emergencies 

worldwide. The presence of an appendicolith is an important predictive factor for 

disease severity, and its preoperative identification may aid clinical decision-making. 

Abdominal ultrasonography (USG) is widely used in evaluating suspected appendicitis, 

but its diagnostic accuracy for detecting appendicolith remains inconsistent across 

studies. 

Aim: To evaluate the efficacy of ultrasonography in detecting appendicolith and to 

correlate sonographic findings with histopathological examination (HPE) of 

appendectomy specimens. 

Methods: This retrospective observational study included 50 patients who underwent 

appendectomy at Saveetha Medical College and Hospital, Chennai, India. Patients 

whose HPE confirmed the presence of appendicolith were analyzed. Preoperative 

ultrasonography reports were reviewed and compared with postoperative HPE findings. 

Sensitivity and specificity were calculated using paired statistical comparison. 

Results: Of 50 patients (45 males, 5 females; mean age 32.5 years), HPE confirmed 

appendicolith in all cases. Preoperative ultrasonography identified appendicolith in 17 

patients (34%), whereas 33 cases (66%) were missed. The sensitivity of USG in 

detecting appendicolith was 34%, comparable to prior studies. No cases of perforation 

or abscess were noted intraoperatively. 

Conclusion: Ultrasonography, though a valuable first-line diagnostic tool in suspected 

acute appendicitis, has limited sensitivity (34%) for appendicolith detection. 

Histopathological examination remains the gold standard, and reliance on sonography 

alone may underestimate appendicolith prevalence. Further prospective studies 

integrating CT imaging may improve diagnostic accuracy. 
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INTRODUCTION 

 

Acute appendicitis is among the most frequent causes of acute abdominal pain requiring emergency 

surgical intervention, with a lifetime risk estimated at 7–8% globally [1]. The disease is primarily 

caused by luminal obstruction of the appendix, resulting in inflammation, ischemia, bacterial 

proliferation, and potential perforation if untreated [2]. One of the important etiological factors 

contributing to this obstruction is the appendicolith, a calcified concretion formed from inspissated 

fecal material mixed with mineral salts [3]. 
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The clinical importance of appendicolith lies in its association with higher rates of perforation, peri-

appendiceal abscess formation, complicated appendicitis, and poorer outcomes [4]. While many 

appendicoliths remain asymptomatic, their presence in acute appendicitis increases the risk of 

complications and often necessitates urgent appendectomy [5]. 

Imaging plays a critical role in preoperative diagnosis. Ultrasonography (USG) is widely adopted due 

to its safety, non-invasiveness, low cost, and lack of ionizing radiation [6]. Studies report sensitivity 

ranging from 80% to 91% and specificity between 92% and 97% for diagnosing acute appendicitis with 

ultrasonography [7]. However, its ability to detect appendicolith is less reliable, with sensitivities 

varying between 33% and 58% [8]. González et al. found a sensitivity of 58.1% and specificity of 

78.3%, with a PPV of 33.1% [9]. In contrast, computed tomography (CT) demonstrates superior 

accuracy (>90%) for appendicolith detection, but concerns about radiation exposure limit its use, 

particularly in children and pregnant women [10]. 

Given these limitations, it is necessary to validate the role of USG in appendicolith detection against 

the gold standard—histopathological examination (HPE). This study was undertaken to evaluate the 

diagnostic efficacy of ultrasonography in detecting appendicolith in appendectomy patients and to 

correlate these findings with histopathology. 

 

MATERIALS AND METHODS 

 

Study Design: Retrospective observational study. 

Study Population:50 patients who underwent appendectomy at Saveetha Medical College and 

Hospital (2022–2024). 

Inclusion criteria: HPE-confirmed presence of appendicolith. 

Exclusion criteria: Patients with incomplete records, prior abdominal surgery, or equivocal HPE 

reports. 

Study Plan:Preoperative abdominal ultrasonography reports were retrospectively retrieved.Presence or 

absence of appendicolith on USG was noted.Findings were correlated with histopathology of 

appendectomy specimens. 

Data Parameters: Age, gender, WBC count, intraoperative findings, USG-detected appendicolith, 

HPE-confirmed appendicolith. 

Statistical Analysis:Data were analyzed using paired t-test.Sensitivity of USG was calculated using 

HPE as gold standard.p-value <0.05 was considered statistically significant. 

 

RESULTS 

 
A total of 50 patients who underwent appendectomy and were confirmed to have appendicolith on 

histopathological examination (HPE) were included in this retrospective study. The study population 

consisted predominantly of males (90%), with 45 men and 5 women, yielding a male-to-female ratio of 

9:1. The majority of the patients (84%) were between 18 and 40 years of age, while only 16% belonged 

to the 41–60 years category, with a mean age of 32.5 years. 

With respect to laboratory findings, 37 patients (74%) presented with a total leukocyte count below 

10,000/µL, whereas 13 patients (26%) had leukocytosis above 10,000/µL. This indicated that an 

elevated leukocyte count was not a universal finding, and appendicolith was present even in patients 

with normal leukocyte values. 

Preoperative ultrasonography identified the presence of appendicolith in only 17 patients (34%). In 

contrast, histopathological examination confirmed appendicolith in all 50 cases (100%). Thus, a 

significant discrepancy was observed between ultrasonographic and histopathological findings, with 

USG missing nearly two-thirds of cases. The calculated sensitivity of ultrasonography for detecting 

appendicolith was 34%, and the difference between USG and HPE findings was statistically significant 

(p < 0.0001). 

Intraoperative examination corroborated the presence of appendicolith in all patients, although none of 

the patients demonstrated complications such as perforation or abscess formation at the time of surgery. 

The absence of complications likely reflects timely surgical intervention in this cohort. 

Overall, the findings highlight the limitations of ultrasonography as a diagnostic tool for appendicolith 

detection. While HPE confirmed the universal presence of appendicolith in this series, ultrasonography 

underperformed in comparison, demonstrating poor sensitivity despite its value as a first-line modality 

in suspected appendicitis. 
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          Figure 1. Age distribution of study population  

 

 
      Figure 2. Detection of appendicolith in both modalities 

 

DISCUSSION 
 

Our study demonstrated that ultrasonography detected appendicolith in only 34% of cases compared 

to 100% confirmation on HPE, emphasizing its limited sensitivity. These results are consistent with 

González et al., who reported a sensitivity of 58.1% and specificity of 78.3% for appendicolith on 

ultrasonography [9]. This highlights the ongoing challenge of relying solely on USG for appendicolith 

detection. 

Several factors contribute to this low sensitivity. First, ultrasonography is highly operator-dependent, 

and adequate visualization of calcified deposits requires significant expertise [11]. Second, patient-

related factors such as obesity, retrocecal appendix location, and bowel gas often hinder optimal 

imaging [12]. Third, small appendicoliths may fail to generate sufficient acoustic shadowing, making 

them difficult to detect [13]. 

In contrast, CT scans consistently show superior diagnostic performance, with reported sensitivities 

exceeding 90% and higher accuracy in complicated appendicitis [14,15]. However, CT is limited by 

radiation risks, especially in pediatric and obstetric populations, restricting its widespread use [16]. 

Despite these limitations, ultrasonography remains the first-line imaging modality due to its 

accessibility and diagnostic utility in appendicitis, even if its accuracy for appendicolith is suboptimal 

[17]. 

Previous reports also highlight the clinical relevance of appendicolith. Kaya et al. described different 

presentations of appendicolithiasis, ranging from asymptomatic cases to severe peritonitis [3]. Studies 

have consistently shown that appendicolith increases the risk of perforation, abscess formation, and 

treatment failure in conservative management [18,19]. In our series, no perforation or abscess was 

observed, likely due to early surgical intervention, underscoring the importance of prompt 

appendectomy [20]. 

The clinical implication of our findings is clear: USG should not be relied upon exclusively for 

appendicolith detection. Instead, a multimodal diagnostic strategy incorporating clinical examination, 

laboratory parameters, and adjunctive imaging (CT/MRI where appropriate) is recommended [21,22]. 

Histopathology remains the gold standard, providing definitive diagnosis and guiding postoperative 

management [23]. 



TPM Vol. 32, No. S2, 2025        Open Access 

ISSN: 1972-6325 

https://www.tpmap.org/ 

 

2086 
 

  

Limitations of our study include its retrospective design, relatively small sample size, and single-

center setting. Nevertheless, our findings align with the global evidence base and emphasize the need 

for prospective multicenter trials [24,25]. 

 

CONCLUSION 

 

This retrospective study highlights the limited role of ultrasonography in detecting appendicolith 

among patients undergoing appendectomy. While ultrasonography identified appendicolith in only 34% 

of cases, histopathology confirmed its presence in all specimens. The findings underscore the low 

sensitivity of USG for appendicolith compared to its high accuracy in diagnosing appendicitis. 

Although USG remains the preferred initial imaging modality due to its safety, accessibility, and 

diagnostic utility in appendicitis, clinicians should exercise caution in relying on it for appendicolith 

detection. Histopathological examination remains the gold standard, and CT should be considered 

when appendicolith detection is clinically significant. Early surgical intervention continues to play a 

pivotal role in reducing complications associated with appendicolith. 

Future research with larger sample sizes and comparative imaging modalities is necessary to refine 

diagnostic strategies and improve preoperative appendicolith detection rates. 
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