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ABSTRACT 
Objective  

To evaluate the role of abdominal sonography in the diagnosis of acute 

appendicitis. 
Method 

This was a descriptive study and was conducted in the Cantonment General 

Hospital Rawalpindi from May 2006 to December 2007. A total of 170 patients 

presenting with a clinical diagnosis of acute appendicitis, irrespective of age and 

gender, were included in the study. All had an ultrasonography by the graded 

compression technique. Histopathology was used to compare the clinical and 

sonographic judgment. 

Results 

Out of 170 patients, 118 patients were histologically confirmed acute 

appendicitis. Ultrasonography suggested 100 out of 118 (85%) patients positive 

for acute appendicitis. It was normal in 46 out of 52 (88.4%) patients of negative 

appendicectomies. It gave a false negative result six cases. Sensitivity of 

sonography was 85% and specificity was 86%. 

Conclusions 

The data supports a positive role for sonography in the diagnosis of acute 

appendicitis. Its role in male adults and children is encouraging, while in female 

adults ultrasonography has more false negative results. (Rawal Med J 2009;34:  

). 
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INTRODUCTION 
Acute appendicitis is the most common cause of emergency abdominal surgery, 

which leads to hospitalization and suegery.1 It is responsible for 10% cases of all the 



 

 

general surgical emergencies.2 The overall lifetime occurrence is approximately 12% 

in men and 25% in women.3 The diagnosis is based on clinical manifestations4 as a 

negative laparatomy for appendicectomy is always justified by the probable grave 

complications if not operated. The diagnosis becomes difficult in extremes of ages or 

when patient is pregnant.5  

Thus, it is recommended that other diagnostic tools like ultrasonography, CT scan, 

laparoscopy, c-reactive proteins and computer assisted data analysis may be used in 

doubtful cases of acute appendicitis and to reduce the negative appendicectomy rate.6 

A number of radiological modalities may improve the diagnosis7 but all have false 

positive and false negative results.8 Ultrasonography remains the most simple, 

noninvasive, easily accessible and useful modality and has reduced the negative 

appendicectomy rate to 8.9%, has sensitivity of 92%9 and can significantly improve 

the diagnostic accuracy in patients with equivocal clinical features.10 The aim of this 

study was to evaluate the role of abdominal sonography in the diagnosis of acute 

appendicitis. 
 

PATIENTS AND METHODS 

This study was carried out in Cantonment General Hospital Rawapindi from May 

2006 to December 2007 in the departments of Surgery, Radiology and Gynecology. 

Patient’s selection was based on emergency admission to the surgical unit with 

probable diagnosis of acute appendicitis. Those who were not operated due to 

clinical judgment and treated conservatively were excluded from the study. The cut 

off age between adults and children was taken as twelve years. 

A total of 170 patients were included. After thorough clinical examination and 

abdominal sonography was performed. Ultrasound was performed by the graded 

compression technique by a radioligist having more than 15 years of experience 

(Aloka SSD-1700 with a linear array high resolution transducer of 7.5 MHz). The 

sonographic diagnosis was based on presence of an enlarged non-compressible 

appendix, outer wall to wall diameter of more than 6mm, presence of a complex 

mass or presence of dilated bowel loops in the right iliac fossa and eliciting localized 

tenderness.9 



 

 

All specimens were sent for histopathology.11 Cases declared positive for 

appendicitis on histology were taken as true positive, and those declared positive for 

appendicitis on sonography but not confirmed on histology were taken as false 

positive. Similarly, cases declared normal on sonography and histology  were taken  

as true negative, and those reported normal on sonography but   proven otherwise on 

histology were taken as false negative. Data was analyzed using SPSS v 14. 

 

RESULTS 

Out of 170 patients, 118(65.4%) cases were histologically confirmed for acute 

appendicitis, while 52 were normal (Table 1). Out of 118 patients, ultrasound 

suggested 100 positive cases and 18 were given normal reports which were declared 

as false negative reports in 18 cases.  

 

Table 1. Histological and sonographic diagnosis of appendicitis. 
                                                                                                                                                         
 Total no. of 

patients 
operated 

Histological 
diagnosis for 
appendicitis 

Sonographic 
diagnosis for 
appendicitis 

Patients 170 118 100 (85%) 

Male adults  80   54   50 (92.5%) 

Female adults  56   38   26 (68%) 

Male children 25 19 17 (90%) 

Female 
children 

 9   7   7 (100%) 

 
 

Ultrasound had a normal report in 46 out of 52 negative appendicectomies, giving a false 

positive report in 6 cases. Total sensitivity of sonography was 85% and specificity of 

86% (Table 2). 

 
 
 
 
 



 

 

Table 2. Analysis of Sonography in different groups. 
 
Patients Total no of 

ultrasounds 
Positive 
u/s for 
app 

False 
negative 
on u/s 

Normal u/s 
for negative 
app. 

False 
positive 
on u/s 

Sensitivity Specificity 

Male 
Adults 

80 50/54 4 22/26 4 92.5% 85% 

Female 
Adults 

56 26/38 12 16/18 2 68% 75% 

Male 
Children 

25 17/19 2 6/6 0 90% 92% 

Female 
Children 

9 7/7 0 2/2 0 100% 100% 

Total 170 100 18 46 6 85% 86% 
 
 
In male adults, sonography showed a sensitivity of 92.5% and specificity of 85%. In 

female adults the results were more erratic giving the highest number of false 

negative results and a sensitivity of 68% and specificity of 75%. The children had a 

sensitivity and specificity of 90% and 92% in male children. Female children showed 

100% sensitivity and specificity. 

 

DISCUSSION 

Ultrasonography is very much operator dependent and needs a good knowledge of 

the anatomy and a refined skill. Graded compression ultrasonography is one of the 

new techniques that is reported to have improved the diagnostic accuracy and 

clinical outcome.12 Our study was based on a study of Ramachadran and 

colleaguese,9 who used ultrasound as an adjunct in the diagnosis of acute 

appendicitis with graded compression technique and 5.0 MHz linear array 

transducer. His study on equivocal patients showed a sensitivity of 92% and 

specificity of 97%. In his study negative appendicectomy rate was reduced to 8.9%. 

We found an overall sensitivity of 85% and specificity of 86%. The results were not 

as good as studied by Ramachandran but comparable to a study by Jehangir and 

colleagues who showed a sensitivity of 86.2% and specificity of 91.8%.13 

Ahmad and colleagues in their study showed that ultrasound examination had a 

sensitivity of 71.8%, specificity of 62.5% and a positive predictive value of 88.4% 



 

 

and a negative predictive value of 35.7%. They concluded that clinical evaluation is 

more sensitive than ultrasonography subject to the experience of the surgeon and 

expertise of the sinologist.14 Qureshi  and colleagues concluded that the use of 

ultrasound helps to make prompt decisions in suspected cases of acute appendicitis.15 

Bhutta and colleagues also found a sensitivity of 86.6% and specificity of 100% and 

recommended that all patients with suspicion of appendicitis should routinely 

undergo abdominal ultrasonography performed by an experienced radiologist to 

confirm the diagnosis  and to prevent negative appendicectomies.16 We found a high 

predictive value for children and male patients and the results are comparable to a 

study by Hehn and colleagues who concluded that in children the sensitivity, 

specificity and accuracy was 90%, 91% and 96% respectively17. We also found poor 

results in females of reproductive age group.  

CONCLUSION 

Our data supports a positive role for sonography in the diagnosis of acute 

appendicitis. Its role in male adults and children is encouraging, while in female 

adults ultrasonography has more false negative reports. 
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