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ABSTRACT

Objective:

To evaluate the role of Graded Compression Ultrasonography in the Diagnosis of Acute
Appendicitis and its correlation with clinical signs and histopathological findings.

Study Design: Observational study.

Setting:

Department of Radiology and surgery Madina Teaching Hospital, Faisalabad.
Duration of study:

12 months from 15T June 2009 to 30" May 2010.

Sample size:

100.

Material and Methods

All patients examined clinically, lab investigations, ultrasound and observed up to 06 hours..
The accuracy of ultrasonography in the diagnosis of appendicitis was compared with clinical
diagnosis, laparotomy findings and histopathological examination reports and statistically
analyzed by using SPSS 10

Results:

Out of 100 cases that underwent ultrasonography, 65 cases were sonographically positive for
appendicitis and 02 cases were appendicular masses. Right iliac fossa tenderness, rebound
tenderness and Rovsing’s sign were the cardinal signs. The overall specificity of ultrasound was
89.74% and the sensitivity was 96.72%, positive predictive value is 93.65% and negative
predictive value is 94.59%. In the diagnosis of acute appendicitis.

Conclusion:

Graded compression Ultrasonography is still a useful tool in the diagnosis of acute appendicitis
in spite of sophisticated investigations like CT abdomen and laparoscopy; thus, reducing the
cost of treatment and improve adverse outcome.
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INTRODUCTION

Acute appendicitis is one of most common
abdominal emergencies requiring the surgery.
This disease process has been recognized for
the hundred years, yet there has been no
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definite test to diagnose acute appendicitis.
The diagnosis is still based on clinical
features. The clinical diagnosis of appendicitis
is difficult in a few cases. Approximately 20-
33% of patients will present atypically.*
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Delay in the diagnosis and surgery in these
atypical cases of appendicitis result in
perforation. This occurs in 17-39% of patients
with appendicitis. The elderly and very young
patients are at a higher risk 2.

To prevent high morbidity and mortality, most
of the surgical authorities have advocated
timely surgical intervention (early
appendectomy), accepting that a significant
number of normal appendices will be
removed?>.

Although morbidity and mortality rate of acute
appendicitis have been markedly reduced but
rate of negative laparotomy is still high. The
overall negative laparotomy rate is 15 to
47%and the female of reproductive age group
have high negative appendectomy rate** The
major contributing factor is non specificity of
clinical features and lack of reliable test to
allow direct visualization of appendix. In order
to Improve the diagnostic accuracy, many
tests have been used to aid the diagnosis of
acute appendicitis including leukocyte count
barium enema, CT scan, ultrasonography, MRI
and Laparoscopy. Among these modalities,
ultrasonography is simple, easily available,
noninvasive, convenient and cost effective.
The ultrasound in the diagnosis of acute
appendicitis was first popularized by Puylaert
in 1986, one hundred vyears after the
publication of first paper on acute appendicitis
by Fitz.> ®. In graded compression technique,
where a uniform pressure is applied in RIF by
a hand held US transducers. Normal and gas
filled loops of intestine are either displaced
from the field of vision or compressed
between anterior and posterior abdominal
walls. Inflamed appendix being incompressible
is thus optimally seen.

The inflamed appendix is seen as blind ended
tubular structure with laminated wall arising
from the base of cecum. Puylaert reported the
sensitivity of 89 % and specificity 100%.° Of
his technique in the in the diagnosis of acute
appendicitis. Ultrasonic probe tenderness can
be elicited and patient himself can localize the
most tender point and hence the site of
inflamed appendix
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Objective of this study is to evaluate the role
of graded compression ultrasonography used
a s a diagnostic tool preoperatively comparing
it a protocol where only clinical assessment
was used as diagnostic protocols.

MATERIAL AND METHODS

It was a observational study. One hundred
patients (70 female and 30 male) who met
our inclusion and exclusion criteria were
examined, presented in surgery emergency of
Madina teaching hospital during study period
of 12 months from 1%t7'"® to 30" May 2010.
Patients were examined clinically and lab
investigations were carried out. The
ultrasound examination was performed with
Neumo-XG machine using a linear array probe
with 5MHz. All the sonographic assesments
were performed by a single person using
graded compression method. Sonographic
findings were recorded. Diagnosis was also
confirmed by surgical and histopathology
findings. Two groups of patients described,
one with positive diagnosis and other having
negative laprotomy.

Inclusion Criteria:

e Male and female patients with age group of
5-30 years.

Pain right iliac fossa,

Fever

Increased leucocytes count

Mass in right iliac fossa.

Exclusion Criteria:

Patient below 5 and above 30 year of age

Previous history of laparotomy

Patient with 3™ trimester pregnancy.

Chronic infectious diseases like ileo-caecal

tuberculosis

e Carcinoid tumours and other neoplastic
lesions of the appendix

Sonographic finding of positive and negative

cases were recorded along with operative

findings and histopathology.

Sonographic Criteria:

The following accepted criteria were
considered for the diagnosis of an inflamed
appendix.
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e Visualization of non-compressible appendix
as a blind ending tubular a-peristaltic
structure.

e Target appearance of = 6mm (6
millimeters) in the total diameter on cross
section (81%) maximal mural wall
thickness = (2mm).

o Diffuse hypoechogenecity (associated with
a higher incidence of perforation).

e Lumen may be distended with anechoic

/hyper echoic material.

Loss of wall layers.

Visualization of appendicolith (6%).

Localized peri-appendiceal fluid collection.

Prominent hyper echoic mesoappendix /

pericaecal fat.

e Free pelvic fluid.

The criteria of negativity

normal looking appendix on operation and
absence of acute inflammation on
histopathology. Positive cases included
appendices showing acute and sub-acute
changes seen histopathology. Perforation
was described to occur when it was clearly
visible on operation. Histopathological
diagnosis was accepted as the final
confirmation of diagnosis.
All cases which were treated and those cases
of appendicectomies in which HPE was
negative, were all considered as true
negatives.

RESULTS

All the patients included in study had history
of abdominal pain.. Tenderness in RIF was the

most common sign elicited in all the cases
(100%). Irrespective of the pathology,
vomiting was found to be present in 91% of
the cases. Murphy’s triad of symptoms i.e.
pain in abdomen, vomiting and fever held well
in the diagnosis of acute appendicitis in our
study .Table-1

¢ Non visualization of appendix

e Visualization of normal appendix
with/without increased leucocytes count

e Tenderness in right iliac fossa.

e Operative findings were classified positive
with and without perforated appendix,
Negative appendectomy was defined as

Table-1 Clinical sign and symptoms

Symptoms No of cases Percentage®o
Pain abdomen 100 100
Migration of pain 19 19
Vomiting
Fever 85 85
Dysuria 41 41
diarrhea 05 05
02 02
Signs
RIF 100 100
Rebound tenderness 69 69
Guarding
Tachycardia 21 21
Rovsing,s sign 50 50
Leukocytosis 43 43
Neutropenia 08 08
Puscell+RBC in urine 72 72
81 81
09 09

Among 100 cases for whom USG abdomen was done, 65 cases (65%) were sonologically
positive for appendicitis and 02 cases were appendicular masses among USG negative cases
(35%), an alternative diagnosis could be attained in more than half the number of cases, such
as right ureteric colic, pelvic inflammatory disease, ovarian cyst and intestinal ascariasis. 21%
of cases were inconclusive Table-2
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Table-2 USG diagnosis of RIF pain

Pathology

No of cases

Acute appendicitis

Right ureteric colic

Pelvic inflammatory disease
Ovarian cysts

Appendicular mass

Ectopic preganancy
Inconclusive Findings

65
05
02
03
02
02
21

Table-3 Histopathological diagnosis

Histopathology diagnosis

No of cases

Acute appendicitis 59
Chronic appendicitis 05
Lymphoid hyperplasia 02
Total 66

Table-3 shows 59 cases of acute appendicitis, 05 of chronic appendicitis and 02 cases of

lymphiod hyperplasia.

Table-4 Co- relation of USG diagnosis with HPE

Total no of cases 100
USG positive 65
USG negative 35
HPE positive 59
HPE negative 06
USG Negative Case Operated 09
HPE positive 04
HPE negative 05
Results

Total cases of USG 100
USG positive 65
HPE positive 59
True positive 59
True negative 37
False positive 04
False negative 05

A total of 65 cases were diagnosed to have
appendicular pathology by USG and all these
patients were operated upon. Out of the 65
operated cases, 59 were HPE positive and 2
were found to be negative on HPE Table-4.

The sonologically negative cases were
managed conservatively. In the conservative
group of 35 cases, appendicectomy was done

Table-5 Evaluation of USG

for 06 cases due to the persistence of
symptoms and due to the surgeon’s suspicion.
Out of these 06 operated cases, 04 were
reported to be acute appendicitis on HPE
Table-4. 02 cases of appendicular masses
were treated conservatively and were
subjected to interval appendectomy after 3
months of interval.

Evaluation of USG

Value (%)

Sensitivity

Specificity

Positive predictive value
Negative predictive value

96.72 (88.81, 99.11 )
89.74 (76.42, 95.91 )
93.65 (84.78, 97.51 )
94.59 (82.3, 98.51 )
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The overall specificity (89.74%) and
sensitivity (96.72%), positive predictive value
is 93.65% and negative predictive value is
94.59%0. Table-5.the diagnostic accuracy is
high 94.59%

DISCUSSION

Diagnosis of Acute Appendicitis is not always
straight forward. Sometimes presentation is
so atypical that even the most experienced
surgeon may remove normal appendix or sit
on the perforated one’'® Clinical decision to
operate leads to removal of 20% of normal
appendices to avoid the complications of
missed or delayed diagonosis.

This was said to be the optimum balance
between negative appendectomy and rate of
perforation which were thought to be
reciprocally related. This traditional concept is
however being questioned recently-?
Incorporation of new diagnostic modalities in
clinical decision making low negative
appendectomy rate can be achieved without
increasing the rate of perforation.%!!

Lewis et al. and Lee et al. found that the
negative appendectomy rate was 15.7% and
16% respectively!®. By comparison,

we had a low negative appendectomy rate,
with only 4.0 false positives. Summa et al.
found false positive results in only 7/308 of
cases (2%)*1>

In this study, in spite of the viability of
ultrasound examination to detect and
diagnose acute ppendicitis in approximately
89.74% of cases, 5 out of 100 patients were
false negative (5%), which means 5 patients
faced the risk of complications of perforated
appendicitis.

The overall specificity and sensitivity were
found to be 89.74% and 96.72% respectively,
which showed that USG has a high specificity
and sensitivity in diagnosing appendicitis. The
overall specificity and sensitivity rates were at
par with the values drawn by Skanne et al
1%Hahn et al Y"Tarzan Z et al *!° and Puylaert
et al 1 Whose specificity values varied from
90- 100% and sensitivity ranges varied from
70-95%. The most widely studied new
diagnostic modalities are CT Scan,
Ultrasonography and Laparoscopy?!™%3.
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Fig-1 Gray scale image of inflamed appendix
as blind ended tubular structure with cross
section diameter of 8 mm and wall thickness
of 2 mm.

Fig -2. Inflamed appendix with with diameter
f 7 mm and proment peri-appendiceal fat.

We have selected the Ultrasound because of
its wide availability, simplicity, low cost, and

noninvasiveness. Usefulness of US in the
diagnosis of acute appendicitis is now
established. When Puylart first introduced his
graded compression method, he reported
sensitivity of 89% and specificity of 100 %
There are certain draw backs in
ultrasonography for acute appendicitis. The
foremost important is the experience of the
sonologist, as the procedure is highly operator
dependent!®20:21,

CONCLUSION

In  conclusion  ultrasound by graded
compression technique is a useful adjuvant to
the clinical armamentarium of the present day
surgeon. It can reduce the negative
appendicectomy rate without adversely
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affecting the perforation rate particularly in
equivocal cases. However US findings should
be correlated carefully with clinical findings.
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