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Abstract  

Background: The primary objective of our investigation is to assess the 

sensitivity and specificity of Ultrasonography (USG) in the identification of 

acute appendicitis in patients experiencing symptoms of right iliac fossa pain, 

as well as its role in therapeutic management. Materials and Methods: A total 

of 100 patients presenting with symptoms of right iliac fossa pain were included 

in our study, all of whom sought treatment at the surgical outpatient department. 

These patients underwent both ultrasonography and appendectomy, followed by 

histopathological examination of the excised specimens. Exclusion criteria 

encompassed obese individuals, due to imaging difficulties, and patients 

requiring emergent surgery. Ultrasonography was performed in both the supine 

and left lateral oblique positions, utilizing the graded compression technique. 

Result: Among the 100 patients enrolled in our study, 64 were male and 36 

were female. Of the male patients, 49 were diagnosed with acute appendicitis, 

while 25 of the female patients were diagnosed with the same condition through 

USG. Additionally, 2 males and 2 females were found to have appendicular 

masses on USG. The age range of the patients varied from 3 to 67 years, with 

the majority falling within the 11-20-year range. Utilizing the Alvarado value 

(considering values above 5 as indicative of appendicitis), 73% of the patients 

were deemed likely to have appendicitis. On USG, 74 patients were diagnosed 

with acute appendicitis, with 73 of these cases being confirmed through 

histopathology. Furthermore, histopathological examination of all the removed 

appendix specimens revealed 76 cases of acute appendicitis. The sensitivity of 

USG in diagnosing acute appendicitis in our study was determined to be 

96.05%, while the specificity was found to be 95.83%. The positive predictive 

value of our study was calculated to be 98.64%, with a negative predictive value 

of 88.46%. In terms of appendix position, the most common location observed 

in our study was retro-caecal (78.20%), followed by the pelvic region (16.66%). 

Conclusion: Based on our findings, ultrasonography demonstrates a high level 

of sensitivity and specificity in the diagnosis of appendicitis, making it a suitable 

modality of choice whenever the appendix is identifiable. Computed 

tomography (CT) should be reserved for complex cases where the appendix 

cannot be visualized or when the presence or absence of perforation cannot be 

determined. 

 
 

 

INTRODUCTION 
 

One of the commonest causes of surgical 

emergencies and abdominal pain is acute 

appendicitis. Patients with appendicitis exhibit a wide 

range of clinical symptoms, which can resemble 

those of other diseases. Failure to diagnose it 

promptly and on time can lead to the rapid 

development of severe acute abdominal 

complications, including perforation, abscess 

formation, sepsis, bowel obstruction, and general 

peritonitis. Timely diagnosis is crucial in order to 

minimize the associated morbidity and mortality. 

Consequently, surgeons have resorted to performing 

appendectomy even in cases where the diagnosis is 

only probable, resulting in an increased rate of 

removal of normal appendices. The classic 

presentation of a patient with appendicitis typically 

involves a specific sequence of symptoms, starting 

with poorly localized periumbilical pain, followed by 

nausea and vomiting, and eventually culminating in 

pain localized to the right lower quadrant. However, 

this classic presentation is observed in only 50%-60% 

of patients, and the diagnosis may be overlooked or 
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delayed when atypical patterns of the disease are 

encountered. Adopting a wait-and-see approach can 

heighten the risk of complications. Ultrasonography, 

utilizing graded compression, represents an accurate, 

non-invasive, and readily available imaging 

technique for diagnosing acute appendicitis without 

the use of ionizing radiation. The location of the 

appendix, which can vary between retrocecal, 

subcecal, retroileal, preileal, or pelvic sites, can 

significantly influence the clinical presentation in 

patients with appendicitis.[1-3] 

The primary objective of our study is to determine the 

sensitivity and specificity of ultrasonography in 

identifying acute appendicitis, as well as its role in 

guiding therapeutic management. 
 

MATERIALS AND METHODS 

 

A prospective study was conducted at Bhagwan 

Mahavir Institute of Medical Sciences, Pawapuri, in 

the departments of general surgery and 

Radiodiagnosis. The study, which was approved by 

the institutional research and ethical committee, 

spanned from October 2019 to October 2020 and 

included 100 patients who presented with symptoms 

suggestive of acute appendicitis.  

Patients who underwent appendectomy and 

histopathological examination of the specimen were 

included in the study, while obese individuals and 

those with imaging difficulties were excluded. 

Ultrasonography was performed in the supine and left 

lateral oblique positions using graded compression 

technique. Diagnosis of acute appendicitis was based 

on specific abnormalities observed during the 

ultrasound, including lack of compressibility, parietal 

thickness greater than 3mm and outer-to-outer 

diameter greater than 7mm, loss of normal parietal 

stratification, hyperechoic periappendiceal fat, 

abscess collection in the appendix, and 

periappendiceal fluid collection. The study also 

calculated the Alvarado number using the obtained 

data.[4-10] 

 

RESULTS 

 

In our study, a total of one hundred patients 

exhibiting symptoms suggestive of acute appendicitis 

were included. The main reason for visiting OPD is 

shown in [Table 1]. 

The Spectrum of diseases mimicking acute 

appendicitis is shown in [Table 2]. 

Out of these patients, sixty-four were male, with 

forty-nine of them being diagnosed with acute 

appendicitis through the use of ultrasonography 

(USG). On the other hand, thirty-six patients were 

female, and twenty-five of them were diagnosed with 

acute appendicitis through USG. Additionally, two 

males and two females were found to have 

appendicular mass through USG. [Table 3] 

The age range of the patients varied, with the 

maximum age recorded as sixty-seven years and the 

minimum age as three years. Notably, the majority of 

patients fell within the age range of eleven to twenty 

years.  

To determine the possibility of appendicitis, the 

Alvarado number was calculated using the formula 

provided in our methods. The highest Alvarado 

number obtained was nine, while the lowest was zero. 

Patients with an Alvarado value greater than five 

were considered to have appendicitis, while those 

with a value less than five were deemed to be without 

risk.  

Based on this classification, it was found that 

approximately seventy-three percent of the patients 

were likely to have appendicitis. 

In our study, a total of 100 cases were examined. Out 

of these, 74 cases were sonographically positive for 

acute appendicitis, while 26 cases were 

sonographically negative. Among the positive cases, 

73 were confirmed to have acute appendicitis on 

histopathology. Interestingly, on histopathological 

examination of all the removed appendix specimens, 

76 were diagnosed as acute appendicitis. 

 It is worth noting that there were a few discrepancies 

in our findings. Three cases were falsely diagnosed 

as negative on sonography, while one case was 

falsely diagnosed as positive. This indicates a 

sensitivity of 96.05% and a specificity of 95.83% for 

sonography in diagnosing acute appendicitis in our 

study.  [Table 4] 

Furthermore, the positive predictive value of our 

study was found to be 98.64%, indicating a high 

likelihood of a positive sonographic diagnosis being 

accurate. On the other hand, the negative predictive 

value was determined to be 88.46%, suggesting a 

relatively lower probability of a negative sonographic 

diagnosis being accurate.  

Additionally, our study revealed some interesting 

insights regarding the position of the appendix. The 

most common position observed was retro-caecal, 

accounting for 78.20% of cases, followed by the 

pelvic position, which accounted for 16.66% of 

cases. [Table 5] 

 

Table 1: Spectrum of Complaints 

Reason for visiting hospital  n % 

Right lower quadrant tenderness 85 85 

Rebound tenderness 41 41 

Fever 22 22 

Loss of appetite 53 53 

Nausea, vomitting 78 78 

Shift in pain 42 42 

Leukocytosis 79 79 

Left shift 76 76 
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Table 2: Spectrum of diseases mimicking acute appendicitis in our study. 

Disease Males Females Total 

Acute Appendicitis 49 25 74 

Appendicular Mass 2 2 4 

RT. Acute Pyelonephritis - 1 1 

RT. Ureteric Calculus 3 - 3 

PID - 2 2 

Twisted Ovarian Cyst - 2 2 

ILEO-CaecalTB 1 2 3 

CA Caecum 3 - 3 

NAD 6 2 8 

Total 64 36 100 

 

Table 3: Sex incidence of acute appendicitis and appendicular mass in our study. 

Disease Males Females Total 

Acute Appendicitis 49 25 74 

Appendicular Mass 2 2 4 

 

Table 4: Spectrum of appendicitis and diseases mimicking acute appendicitis in our study. 

Sonographic Diagnosis Patients With Disease Patients Without Disease 

Positive 73 1 

Negative 23 3 

 

Table 5: Percentage of position of appendix in our study 

Position of Appendix No. of Cases Percentage% 

Retro-caecal 61 78.20 

pelvic 13 16.66 

Subcaecal 1 1.28 

Pre ileal 1 1.28 

Post ileal 1 1.28 

subhepatic 1 1.28 

Total 78 100 

 

Overall, our study provides valuable information 

regarding the accuracy and predictive values of 

sonography in diagnosing acute appendicitis. These 

findings can contribute to the improvement of 

diagnostic practices and patient care in the future. 

 

DISCUSSION 
 

Our study included a cohort of one hundred patients 

who presented with symptoms suggestive of 

appendicitis. These individuals underwent an 

ultrasound examination (USG) and subsequently 

underwent an appendicectomy. The removed 

appendiceal specimens were then subjected to 

histopathological examination. The Alvarado score 

was calculated based on the available data, with the 

maximum score obtained being 9 and the minimum 

score being 0. Based on this scoring system, 73% of 

the patients were suspected to likely have 

appendicitis.  

The USG examinations were performed using a 

graded compression technique. In our study, out of 

the 74 cases diagnosed as acute appendicitis on USG, 

73 cases were confirmed on histopathology. 

However, there were 3 cases that were false negative 

and 1 case that was false positive on USG.  

The sensitivity of USG in diagnosing acute 

appendicitis in our study was found to be 96.05%, 

which is comparable to the findings of Harshada M. 

Joshi et al and RB Jeffrey et al. The specificity of 

USG was determined to be 95.83%, which is also 

comparable to the results reported by RB Jeffrey et al 

and Monzer et al.  

The positive predictive value of our study was 

calculated to be 98.64%, indicating a high likelihood 

of true positive results. On the other hand, the 

negative predictive value was determined to be 

88.46%, suggesting a relatively lower accuracy in 

ruling out appendicitis.  

In terms of the position of the appendix, our study 

found that the most common location was retro-

caecal, accounting for 78.20% of cases. This 

percentage was higher than that reported in the study 

conducted by Wakeley. The second most common 

position was pelvic, which accounted for 16.66% of 

cases and was lower compared to the findings of the 

study by Wakeley.[10] 

 

CONCLUSION 
 

Ultrasound is a highly sensitive and specific 

diagnostic tool for identifying appendicitis, making it 

the preferred modality for diagnosis when the 

appendix is detected. Clinical findings should be 

taken into consideration when deciding whether to 

perform an appendectomy or pursue conservative 

treatment. In cases where the appendix cannot be 

identified or the presence of perforation cannot be 

determined with ultrasound, CT should be reserved 

for complicated cases. Histopathology remains the 

gold standard for diagnosis. 
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