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Introduction:
Vermiform Appendix is considered to be a vesti-
gial organ gaining importance in the eyes of cli-
nician only when it is involved in any pathology. 
Acute appendicitis is the most common cause of 
urgent abdominal surgery.1

Th e overall lifetime occurrence is approximately 
12%in men and 25% in women.2 Routinely its 
diagnosis is easy and usually based on the clini-
cal features which include pain in the right iliac 

fossa and nausea but some times it becomes 
a troublesome issue and put the clinician in a 
diagnostic dilemma whether to operate or not. 
Th e diagnostic accuracy is mainly related to pa-
tient’s presentation. Th e picture gets more con-
fused by variations in position of the appendix3 
as the diff erent positions present diff erently i.e. 
pelvic appendix may present with bladder symp-
toms. While retrocecal appendix may present 
with with renal symptoms. . It is always a ques-
tion whether to wait for the signs and symptoms 
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to become clear or to operate early. As far as the 
fi rst option, is concerned this improves the di-
agnostic accuracy but becomes expensive for 
the patient and may also delay the diagnosis and 
management leading to perforation. Th e risk of 
perforation is more in children and elderly. . As 
far as the second option is concerned the sur-
geon is more in favor of an aggressive approach 
towards early exploration even when the diag-
nosis is in doubt just to decrease the morbidity 
but increases the chances of negative appendi-
cectomy.

Appendicectomy aft er false positive diagnosis 
of appendicitis (hereaft er negative Appendicec-
tomy) is performed in up to 20% of cases.4 Th e 
policy of open and see due to the fact that an 
unnecessary operation is bett er than an unnec-
essary perforation. It is the wish of all surgeons 
to improve the diagnostic accuracy to avoid per-
foration and to avoid negative appendicectomy. 

Unnecessary appendicectomy is usually not free 
from complications like wound sepsis, adhe-
sive intestinal obstruction, pneumonia, infertil-
ity from fi mbrial damage.5 Studies have demon-
strated the potential to achieve higher diagnostic 
accuracy with imaging techniques than may be 
achieved with clinical acumen alone.6 If the di-
agnosis of appendicitis is suspected, a number of 
radiologic modalities may improve the patient 
outcomes. 7,8,9 

Now a day’s ultrasonography is being used in 
the diagnosis of appendicitis with good results 
which is freely available and less expensive. Th e 
purpose of this study is to review the accuracy, 
specifi city and sensitivity of ultrasonography as 
an aid to diagnosis of appendicitis by comparing 
its fi nding with clinical,operative and histopath-
ological fi ndings 

Th e objective of this study is to determine the 
sensitivity and Specifi city of ultrasound fi ndings 
with the clinical, peroperative and histopatho-
logical diagnosis; and to determine the demo-
graphic variables for acute appendicitis.

Materials and methods:
A comparative study which included all patients 
with the suspected diagnosis of acute appendici-
tis were conducted at surgical unit I, Civil Hos-
pital, Karachi from 1/12/ 2007 to 15/10/ 2009. 
Patients above 12 years were included whereas 
patients with appendicular mass and peritonitis 
were excluded.

Th e study included 75 patients. All the patients 
with pain in right iliac fossa with clinical sus-
picion of acute appendicitis admitt ed through 
emergency were included in the study. A profor-
ma was used to record detailed history, clinical 
examination, and investigations. Th ese patients 
underwent emergency ultrasonography fi nd-
ings were also recorded in the proforma. In-
formed consent was taken for appendicectomy 
under G/A. and operative fi ndings were noted. 
All specimens were send for histopathology and 
diagnosis recorded. 

Th e following criteria for the diagnosis of acute 
appendicitis were considered on USG:
1. A sausage shaped aperistaltic hypoechoiec 

structure when imaged along its longitu-
dinal axis with target like appearance on 
transverse section.

2. Any visualization of atonic small bowel 
loops, which are thin walled, wide, fl uid and 
air fi lled and compressible.

3. Appendix with muscular wall thickness 
equal or more than 3mm with a symmetry 
and edema of the wall.

4. Appendicular diameter more than 6mm, 
rigid and non compressible.

5. Increased asymmetry of the wall, which 
confi rms peri appendicitis with possible ab-
scess formation.

6. Th e presence of (appendicolith) faecolith.6,7

Data analysis was performed through SPSS ver-
sion-16. Frequency and ratio were computed for 
demographic variables. Sensitivity, specifi city, 
positive predictive values were computed for ul-
trasound in the diagnosis of acute appendicitis 
on the basis of histopathology as gold standard 
criteria using 2�2 table.
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Results:
Among 75 suspected patients of acute appen-
dicitis, 44 (59%) were males and 31 (41%) fe-
males with 1.4: 1 male to female ratio. 

Mean age was 24.4 ± 9.73 (ranging from 12 to 
50) years. Common age group for acute ap-
pendicitis were 12-20 years - 34 (45.3%) pa-
tients. (Figure-1). Right iliac fossa pain was the 
commonest presenting complaints 75 (100%) 
patients followed by nausea in 40 (53.3%), an-
orexia in 35 (46.7%), fever in 20 (26.7%) and 
vomiting in 15 (20%) patients. Localized ten-
derness in right iliac fossa was the commonest 
clinical sign of acute appendicitis. (Table-1) 

Retrocecal appendix 53(70.7%), was the com-
mon position of the appendix followed by pel-
vic 14(18.7%), preileal 4(5.3%) and subcecal 
4(5.3%). 

Out of 75 clinically suspected patients 56 (75%) 
were found acute appendicitis on ultrasonogra-
phy while 19 (25%) were negative (Fgure-2). 
Histopathology conformed 59 clinically sus-

pected patients as acute appendicitis out of 75. 
Out of 59 confi rmed diagnoses on histopathol-
ogy, 54 were true positive on ultrasound that 
reveals 91.5% sensitivity of ultrasound while 5 
were false negative. Out of 16 negative cases on 
histopathology, 14 were true negative that re-
vealed 87.5% specifi city of ultrasound in the di-
agnosis of acute appendicitis. Out of 56 positive 
cases on ultrasound, 54 were true positive cases 
and 2 were false positive that revealed positive 
predictive value of ultrasound 96.4%. Out of 19 
cases, which were negative for acute appendici-
tis on ultrasound, 14 true negative that revealed 
73.7% negative predictive value. Overall accu-
racy of ultrasound in the diagnosis of acute ap-
pendicitis was 90.7% (Table-2).

Six cases with equivocal diagnosis of acute ap-
pendicitis were assessed with the help of ultra-
sound. Out of which two were found to have 
right ureteric calculus, two were found to have 
right ovarian cyst,,one with dilated bowel loops, 
X-ray abdomen showed air fl uid levels ,On ex-

Table 1: Signs of acute appendicitis (n = 75)

Clinical signs Number of cases (%)
Localized tenderness in right iliac fossa 75 (100)

Pointing signs 50 (66.7)

Rebound tenderness 45 (60.0)

Muscle guardening 40 (53.3)

Fever 20 (26.7)

Psoas sign 16 (21.3)

Obturator sign 12 (16.0)
          Values given in parenthesis are percentages. 

Table 2: Validity of ultrasonographic diagnosis on the basis of histopathological fi ndings (n = 75)

Ultrasound
Histology (Gold standard)

TotalPositive Negative
Positive 54 (TP) 2 (FP) 56

Negative 5 (FN) 14 (TN) 19

Total 59 16 75
Key:
TP = True positive, FP = False positive, FN = False negative, 
TN = True Negative
Sensitivity = TP/ (TP+FN)*100 = 91.5%
Specifi city = TN/ (FP+TN)*100 = 87.5%
Positive predictive value = TP/ (TP+FP)*100 = 96.4%
Negative predictive value = TN/ (TN+FN)*100 = 73.7%
Accuracy = (TP + TN)/ (TP+TN+FP+FN) * 100 = 90.7%

Figure 1: Age distribution (n = 75)
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ploration there was iliocaecal tuberculosis.
Another had infl amed meckle’s diverticulum 
(Table 3).

Discussion:
Acute appendicitis is the most common surgi-
cal emergency. Th e accurate clinical diagnosis of 
right iliac fossa pain remains a diffi  cult problem 
as the diff erential diagnosis of such pain is not 
always straight forward inspite of all diagnostic 
modalities it is confusing for the clinician. De-
lay in diagnosis, leads to higher risk of compli-
cation like perforation, abscess formation and 
increased morbidity. New diagnostic techniques 
such as C-reactive protein, peritoneal aspiration 
cytology, scoring and computer analysis, and 
computed tomography have been introduced 
in recent years.10 Th e draw back of these tech-
niques is involvement of additional costs and 
lack of free availability.

With the advent of good quality transducers 
and graded compression technique the distance 
between the ultrasound probe and infl amed ap-
pendix can be decreased, the gas fi lled gut loops 
can be displaced or compressed there by in-
creasing the visualization of the appendix. 

As it is said that appendicitis is the disease of 
younger age, our study supports this view but 
no age is immune to appendicitis. In our study 
maximum number of patients was seen in the 
second decade (45% between 12-20 years). As 
compared to other studies the commonest age 
group was 10-30 years as 90%11. According to 
Amir M and Shami IH12, 44.8% cases were in 
their 2nd decade and 30% cases were in 3rd de-
cade with a gradual decrease in incidence with 
age. Our study shows 36% cases in 3rd decade. 

Wazir MA et al13 in a series of 100 patients has 
quoted 56% patients between 13-20 years and 
32% patients between 21-30 years and Walker 
SJ et al14 in a study of 248 patients has mean age 
18 years and 38% patients were between 21-30 
years.

Male to female ratio in the present study was 
1.4:1. Th e incidence of acute appendicitis is vari-
able in both sexes. In one study15 male to female 
ratio was 2.2:1.2. Walker SJ et al14 in a series of 
248 patients has 1.3:1 ratio. It can be seen from 
the given statistics, that there are no set patt erns 
for incidence of the disease in both sexes and it 
is highly variable. Th e exact cause of male pre-
dominance in most studies is not known.

Pain was the most important presenting symp-
tom and was present in all the patients of our 
study. Th is is similar to study of Adesunkanmi 
AR11, who reported lower abdominal pain in all 
cases of appendicitis. In our study duration of 
pain was less than 24 hours in 71% patients at 
the time of presentation and 21% cases had pre-
vious history of similar att acks of pain in right 
iliac fossa. Th is is diff erent with other published 
series, which mention 14.1%16 and 20%14 pa-
tients who revealed previous history of similar 
att acks.

In our study 53% patients experienced nau-
sea and 20% had vomiting, once or twice usu-
ally in the early part of disease. Th is complaint 
always followed the pain. Review of literature 
shows that 51-69% of patients with appendicitis 
vomit12,15. Anorexia was found in 46.7% in our 
study. Th is fi gureisless compare with the litera-
ture. According to two studies11,12, anorexia was 
present in 82% and 77% patients respectively. In 
comparative study by Chaudhary IA et al16, right 
lower quadrant pain was present in more than 
95% of cases and in more than 65% of cases, 
there was history of nausea, vomiting and an-
orexia. 

Incidence of tenderness in our study compares 
well with other series where tenderness could 
be elicited in 96-100% patients with appendic-
its.11,15 Aft er a review of diff erent studies, it has 

Table 3: Final diagnosis on the basis of histopathology (n = 75)

Final diagnosis No. of patients 
Acute appendicitis 59

Normal appendix 10

Other Pathology 06

Right ureteric calculus 2

Right ovarian cyst 2

Abdominal Tuberculosis 1

Meckle’s diverticulum 1
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been concluded that the importance of right 
iliac fossa tenderness is, that in the absence of 
tenderness acute appendicits is unlikely.17 Mus-
cle guarding was noted in 53% cases. A study be 
Adesunkanmi AR (1993)11, muscle guarding 
was present in 81% cases. In our study rebound 
tenderness was found in 60% cases and was 
helpful in diagnosis. In 2 diff erent studies11,12 
rebound tenderness was present in 70% and 
77.5% of all cases that is higher than our study. 
According to Alshehri MY et al18 rebound ten-
derness was present in 94.7% cases of acute ap-
pendicitis and rebound tenderness and muscle 
guarding has more than 77% specifi city in cases 
of acute appendicitis.19

In our study ultrasound was able to fi nd ap-
pendicitis in 56 (75%) patients while 19 (25%) 
were negative for appendicitis. Total 59 cases 
were confi rmed on histopathology while 16 
were found negative. Out of 59 positive cases on 
histopathology, 54 were positive on ultrasound 
that reveals 91.5% sensitivity, which is compa-
rable with the study by Bayer et al20 that shows 
sensitivity of 91% and by Rubin and Martin21 

that shows sensitivity of 89%. Out of 16 nega-
tive cases on histopathology 14 were negative 
on ultrasound which shows specifi city of 87.5% 
that is comparable with the study by Vignault et 
al22 that shows specifi city 89% and slightly lower 
than by Rubin and Martin21 which shows speci-
fi city of about 92%. Overall accuracy of ultra-
sound in the diagnosis of acute appendicitis in 
our study was 90.7% which is comparable with 
the study by Vignault et al22 which reported 91% 
accuracy. 

Th ere were 5 false negative cases on ultrasonog-
raphy because of few common factors which 
hindered the visualization of infl amed appen-
dix, the commonest was gas fi lled bowel loops, 
second being obesity. Th e main factors causing 
limitation of ultrasound in diagnosis of appen-
dicitis are
1. Marked tenderness preventing compres-

sion.
2. Considerable faecal or gaseous distension 

of bowel in the said region.
3. Massively dilated fl uid fi lled bowel.

4. Grossly obesity.
5. Very rarely appendicitis confi ned to the tip 

of appendix.

Apart from its use in the diagnosis U/S is also 
valuable in doubtful cases that can change the 
management like meckel’s diverticulum, illeoce-
cal tuberculosis and ureteric stone which were 
present in our 

Th e negative exploration rate of 13.3% in the 
present study is consistent with the fi gure of 5.4-
30% mentioned in various studies.12,15,23

Conclusion:
Ultrasonography is a very useful diagnostic tool 
for acute appendicitis. It is non invasive and 
easily available which can give good results in 
experienced hands. It can help in diagnosing 
appendicitis in doubtful and equivocal cases, 
saving not only time and money but also reduc-
ing morbidity and mortality resulting from de-
lay in diagnosis and consequences of perforated 
appendicitis.

Although this technique has not proved to be as 
eff ective as in the west but its usefulness in the 
diff erential diagnosis of appendicitis cannot be 
denied.

Th is is a useful modality in extremes of ages and 
pregnancy but the results are variable. Good re-
sults depend upon proper equipment and expe-
rienced sonologist. 

Finally, ultrasound can be used to diagnose ap-
pendicitis but its use should be limited to the 
doubtful cases with equivocal symptomatology.
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