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ABSTRACT
Objective: to evaluate the value of ultrasonography in the diagnosis of acute-appendicitis, in clinically suspected cases.
Methodology: This prospective observational study was carried out at DHQ Teaching hospital, Khyber Medical University,
Institute of Medical Sciences Kohat, Pakistan from Feb-2009 to Nov-2011. This study included 150 patients with a clinical
suspicion of acute-appendicitis. The ultrasound findings were compared with histopathological outcome of the case,
which was taken as gold standard. In the radiology department, color Doppler ultra sound machine, Accucie Toshiba
with a 7.5 MHz, abdominal probe was used. All the exams were performed by a single senior radiologist.
Results: Out of 150 patients, 112 (74.7%) were male and 38 (25.3%) were female. Age ranged from 12 to 60 years. On
the basis of ultrasonography, 100 (66.7%) patients were labeled as positive for acute-appendicitis and 50 (33.3%) patients
as negative for acute-appendicitis. Out of 100 positive patients, 79% patients were confirmed as acute-appendicitis on
histopathology and 21% had normal appendix on histopathology. Out of 50 negative patients, 12 (24%) patients had right
ureteric calculus and 6 (12%) patients had acute cholecystitis while 5 (10%) patients were explored later on because
of persistent pain and progressing symptoms and a diagnosis of acute-appendicitis was confirmed on histopathology.
Conclusion: In clinically suspected cases of pain right iliac fossa, the use of ultrasonography is valuable to establish
acute appendicitis or alternate diagnosis. It can be recommended as a valuable screening tool in clinically suspected
cases of acute-appendicitis.
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INTRODUCTION
With the introduction of ultrasound in late 20th
century, it has revolutionized the diagnostic armamentarium of many abdominal surgical conditions, specially
the emergency cases like acute appendicitis, because of
its wide and ready availability, low cost, no radiation risk
and continuous technological improvement in quality1.
Although the CT scan is considered the diagnostic modality of choice at many modern hospitals and medical
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practices, with its new helical scanners which can diagnose or exclude acute appendicitis with high sensitivity
and specificity, the ultrasound provides the most practical
method of imaging investigation in a peripheral hospital
setting with restricted availability of costly diagnostic tools
such as a modern CT Scan machine. The graded compression technique has significantly improved sensitivity
and specificity of ultrasound and it is recommended as
a routine test in the investigation of acute appendicitis2.
Sometimes plain X-rays abdomen and urine analysis are
done to further exclude the urinary causes of right loin
pain; however they have low sensitivity and specificity in
making a positive diagnosis of acute appendicitis.
Laboratory investigations like total and differential
leucocytic counts are also helpful in the diagnosis of
acute appendicitis3. In the last two decades, sonography has shown promising results in the diagnosis of
acute-appendicitis. Studies have shown the sensitivity and
specificity of ultrasound in the diagnosis of appendicitis
as 80% and 90% respectively.4 Ultrasonography (US) is
helpful in establishing the diagnosis and confirmation
of acute appendicitis and at times helps in excluding an
alternate diagnosis. However normal ultrasound cannot
rule out appendicitis.5,6 Acutely inflamed appendix is
non-compressible, shows increased thickness, dilatation
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and peri-appendiceal inflammation and on color Doppler
shows increased vascularity. The inaccurate negative
reports sometimes may be due to increased bowl gases,
stool loaded gut or obesity. In the past, studies have been
done on routine use of ultrasonography in patients with
pain right iliac fossa and these had revealed high sensitivity and specificity as compared to clinical judgment,
thus reducing negative explorations. Now-a-days new
ultrasound machines are very accurate in picking up the
signs of appendicitis. Sonography has proved its cost
effectiveness by minimizing unnecessary operations.
In Pakistan, few studies have been conducted to
determine the diagnostic value of abdominal ultrasound
in acute appendicitis.7-9 This study was carried out at a peripheral district headquarter hospital with limited diagnostic facilities, to evaluate the role of abdominal ultrasound
in the clinically suspected cases of acute appendicitis.

METHODOLOGY
In present study, we selected 150 patients who
had presented with pain right iliac fossa (RIF), a clinical
diagnosis of acute appendicitis was made on history and
physical examination. which included pain starting in
paraumblical area and then shifting to right Illiac fossa,
nausea, vomiting and tenderness in right iliac fossa. Out
of these one hundred patients, 112 were males and 38
were females and their age ranged from 12---60 years.
Prompt surgical intervention was carried out in all those
cases, where the ultrasonic diagnosis of acute appendicitis was established. We excluded from study all the
cases, which on presentation had appendicular mass or
had generalized peritonitis from perforated appendix. All
the patients underwent sonographic examination with the
help of Accucie Toshiba machine, with a 7.5 MHz high
resolution probe. Complete examinations were performed
by a single senior radiologist and he was provided with
the information of clinical suspicion of acute appendicitis
before performing the study. All operated specimens of
appendix were submitted for histopathology study. Data
analysis carried for specificity and sensitivity. Results were
compared with other studies. The following criteria were
considered for the sonographic diagnosis or exclusion of
acute appendicitis:
1:

Figure 1.	A 16 years male patient with normal appendix
on ultrasound. Ultrasound shows a well- defined smooth walled tubular structure (arrows)
with diameter less than 6mm and no peri-appendiceal inflammation.

Non visualization of appendix suggestive of negative
study.

2: 	On visualization of appendix the diameter equal to
or less than 6mm considered as normal.
3: 	Demonstration of enlarged, tubular, blind ending
structure with wall thickness of 3.0 mm or diameter
of 7.0 mm or more as positive diagnosis of acute
appendicitis.
4: 	Loss of wall layers is equal to gangrenous appendicitis.
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Figure 2.	A (top) Acute appendicitis in a 19 years male
on ultrasound. There is an enlarged appendix
with thick wall, increased diameter, on this
cross sectional image shows target sign.
(Bottom) Periappendiceal inflammation and
increased vascularity on color Doppler.
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DIAGNOSIS OF 100 ULTRASONOGRAPHY POSITIVE
CASES OF ACUTE APPENDICITIS.
No of
cases

Counter
confirmation

Acute Appendicitis

79

Histopathologically

Ascariasis

15

Per operatively

Nil Diagnosis

6

Per operatively

Diagnosis

Table I
DIAGNOSIS OF 50 CASES WHICH WERE ULTRASOUND NEGATIVE FOR ACUTE APPENDICITIS
No of
cases

Percentage of
cases

Acute Appendicitis

05

10%

Acute Cholecystitis

06

12%

Right Ovarian Cyst

03

06%

Mesenteric Lymphadinitis

04

08%

Right Ectopic gestation

01

02%

Right Ureteric Calculus

12

24%

Ascariasis

05

10%

Nil Diagnosis

14

28%

Diagnosis

Table II
DIAGNOSIS OF ALL 150 CASES SELECTED FOR
STUDY
No of
cases

Percentage of
cases

Acute Appendicitis

84

56.6%

Acute Cholecystitis

06

04%

Right Ureteric Calculus

12

08%

Right Ovarian Cyst

03

02%

Right Ectopic gestation

01

0.66%

Mesenteric Lymphadenitis

04

2.66%

Ascariasis

20

13.3%

Nil Diagnosis

20

13.3%

Diagnosis

Table III

RESULTS
According to the study inclusion criteria, 150 patients in age range of 12 to 60 years were selected. Out of
150 patients, 112 (74.67%) were males and 38 (25.33%)
were females.
Out 150 patients, 100 were positive for acute
appendicitis on ultrasonography while 50 were negative,
the sensitivity and specificity was tested in these selected
cases for the ultrasonography. Selected photographs of
patients with normal appendix and inflamed appendix are
KMUJ 2012; Vol. 4, No. 4: 165-169
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given as Figure 1 and 2.
Results show that 79 % cases were diagnosed as
acute appendicitis histopathologically which were reported as acute appendicitis on sonography while 21% were
false positive for acute appendicitis (Table-I).
Out of 50 cases reported as negative for acute
appendicitis, 5 (10%) were operated later and were diagnosed as acute-appendicitis confirmed histopathologically
while 90% cases were true negative for appendicitis ultrasonographically as they were managed for other diseases,
details given in table Table-II.
In total 84 cases were diagnosed as acute appendicitis histopathologically out of which 79 were true positive
and 05 were false negative showing a sensitivity of 94
% for ultrasonography in diagnosing acute appendicitis
where as the specificity of this investigation was 68.18 %
(Table-III).

DISCUSSION
The diagnosis of acute appendicitis mainly depends
upon patient history and surgeon’s clinical examination
alone in majority of the typical cases of acute appendicitis.
However in atypical presentations, in extreme of ages and
in pregnant women, clinician needs help from investigations10-12. Sometime the inflammation is confined to the
tip of appendix and the organ may not be visualized13,14
with sonography. In present study too, one such case was
missed and later on operated because of continuing and
progressive symptoms and proved to be one of the false
negative case. During pregnancy the clinical diagnosis of
acute appendicitis becomes very difficult especially in the
third trimester. In these cases, sonology is done in left lateral decubitus position thereby displacing enlarged uterus
to the left and making appendix visualization possible15.
In children and in geriatric patients, sonology is of special
help because the symptoms are very vague.7 Computed
tomography has definitely increased the diagnostic accuracy16 but its availability varies from place to place and
moreover it is an invasive diagnostic tool with a reasonably
high cost. Ultrasonography has been used extensively
as a first line diagnostic tool in clinically suspected cases
of acute appendicitis. Since 1986 many workers studied
the value of ultrasonography in acute appendicitis and
reported its enhanced diagnostic accuracy17-19.
Authors studied the role of ultrasonography though
a different angle, but the results are comparable. The
procedure of present study was different from all others
so far published literature on the subject. In over study
the prompt surgical intervention in all sonographically
diagnosed cases of acute appendicitis, irrespective of Alvarado scoring made the results of ultrasound much more
reliable and the values thus obtained regarding sensitivity
and specificity of this investigation in acute appendicitis
patients are much more authentic.
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In past, when clinical suspicion of acute appendicitis
was the sole diagnostic criteria, surgeons used to perform
appendicectomy on border line cases to avoid the complication associated with delayed or missed diagnosis of
acute appendicitis. This protocol can lead to up to 20%
of negative appendectomies8. This protocol and the ratio
of negative appendectomies were acceptable all over the
world till the availability of ultrasound, CT scan and laparoscopy, which revolutionized this concept, by reducing
the ratio of negative laporatomies.
In many studies the sensitivity has been reported in
the range of 85-94%.18,20,21 This investigation has another
very important role in clinically equivocal cases where
it is helpful in establishing an alternate diagnosis22,23. In
this study too, authors were able to make an alternate
diagnosis in 21% of originally suspected cases for acute
appendicitis. Many of these patients with alternate diagnosis did not need surgery and ultrasonography alone
reduced the number of negative appendectomies.
A modern ultrasound machine and an experienced
sonologist is considered as primary requisite for such
type of investigational study. Authors have both facilities
available; otherwise it would not have been possible to
be so confident for surgeon to operate on the basis of
ultrasound report only. Some of the previous reports,24
which have shown less accuracy for this investigation,
were actually having the operator problem.

CONCLUSION
In clinically suspected cases of pain right iliac fossa,
the use of ultrasonography is valuable to establish acute
appendicitis or alternate diagnosis. It can be recommended as a valuable screening tool in clinically suspected
cases of acute-appendicitis.
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