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Abstract | Original Research Article

Introduction: Acute appendicitis is still prevalent as a major surgical emergency. Due to the fast progress of the
ailment, surgery is often the most sensible approach to manage it. But any surgery comes with its fair share of risk. If
the diagnosis of the disease can be made more accurate prior to surgery, the error rate of negative appendectomy can
be greatly reduced. Aim of the study: The aim of the study was to evaluate the role of ultrasonography in the
diagnosing acute appendicitis. Methods: This prospective cross-sectional study was conducted at the Department of
Surgery, Faridpur Medical College Hospital, Faridpur, Bangladesh. The study duration was 6 months, from November
2013 to April 2014. A total of 100 cases were selected from those admitted to the emergency department of the study
hospital with pain in the right lower quadrant of the abdomen for the purpose of this study. Result: Among the 100
participants of the study, histopathological diagnosis showed that 86% were acute appendicitis cases and 14% had
normal appendicitis. Gender or age had no significant association with histopathological diagnosis, but male
prevalence was observed in the study, with a high prevalence of young adults. The original site of pain was
periumbilical pain shifted to the right iliac fossa for half the participants. Pain duration was between 18-24 hours for
36% of the cases. All participants presented with pain, fever, anorexia, and nausea had a high prevalence among
participants. The sensitivity and specificity of high-resolution ultra-sonogram were 84.9% and 85.7% respectively.
Conclusion: Appendicitis is a disease of the young, and can occur in participants of both genders. Histopathological
diagnosis has no significant association with patient age or gender. Ultra-sonogram has high sensitivity and specificity
ratio in diagnosing acute appendicitis and also has a high positive predictive value but low negative predictive value.
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appendectomies, which remains as high as 20% [6]. A
INTRODUCTION recent study had shown that the incidence of
appendicitis is around 50% among women of the
reproductive age group [7]. Many studies suggest
appendicitis to be a disease in young adults [8]. It used
to be called the disease of developed countries with an
association of high protein intake, but the incidence is
also increasing in developing countries. Apart from a
careful history and clinical examination, total and
differential leukocyte count, ESR and CRP can prevent
half of the unnecessary surgeries and can result in the
reduction of negative appendectomy (t015.2%) and
appendix rupture [9, 10]. Often if WBC, ECR, and CRP

Acute appendicitis is still one of the most
common surgical emergencies [1]. The diagnosis of this
disease is primarily clinical in nature [2]. A typical
patient is one presenting with right lower abdominal
pain, nausea, and vomiting, and has tenderness and
guarding in the right iliac fosse on examination.
However, these signs & symptoms can mimic many
other acute abdominal conditions [3]. The picture
becomes even more confused by the variable position of
the appendix [4]. Despite many advances in diagnostic
modalities, the diagnosis is still doubtful in 30-40% of
cases .[5.]1 A_nd the_ denn.'t? dlagr_10_5|s of acute are in a normal range before the operation, the diagnosis
appendlcms_stlll remalnsaclllnlcal decision au_gmentgd of Acute appendicitis is unlikely, and the surgeon
by appropriate  tests. A high d_egr_ee of dlagnos:tlc should consider other diagnosis methods [11].
accuracy is required to reduce the incidence of negative Leukocyte count is the most useful test, and in non-
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perforated appendicitis, the leukocyte count has a slight
increase [12]. An Elevated leukocyte count can help
confirm acute appendicitis among patients [13]. The
measurement of CRP in most studies has also been
effective in the approval of Acute appendicitis [14].
Appendectomy carries a complication rate of 4-15%, as
well as the associated costs and discomfort of
hospitalization and surgery. Therefore, the goal of the
surgeon is to make an accurate diagnosis as early as
possible.  Puylaert popularized the wuse of
ultrasonography in the diagnosis of acute appendicitis
in 1986, one hundred years after Fitz published the first
study on the condition [15, 16]. Additionally, it has
been demonstrated that ultrasound is quite sensitive and
specific for diagnosing various illnesses that produce
right lower quadrant pain in addition to acute
appendicitis [17]. Before the invention of high-
resolution real-time sonography, acute appendicitis
could not be regularly evaluated. However, due to the
high-frequency transducers’ current availability and
improved resolution, it is simpler to identify
appendicular disorders. In our region of the nation, very
few studies have been out, and enough information was
lacking about the use of sonography in assessing
instances of appendicitis that were clinically suspected.
In order to prevent needless negative laparotomies, this
study was done to determine the function of sonography
in either diagnosing or excluding appendicitis as the
etiology of acute abdomen.

OBJECTIVE

General Objective

e To evaluate the role of ultrasonography in the
diagnosing acute appendicitis

METHODS

This prospective cross-sectional study was
conducted at the Department of Surgery, Faridpur
Medical College Hospital, Faridpur, Bangladesh. The
study duration was 6 months, from November 2013 to
April 2014. A total of 100 cases were selected from
those admitted to the emergency department of the
study hospital with pain in the right lower quadrant of
the abdomen for the purpose of this study. Informed
written consent was obtained from either the patient or
their legal guardian before admission to the study.
Ethical review for the study was obtained from the
ethical review committee of the study hospital. For all
participants, data were obtained on admission by using
a questionnaire designed for the study. Routine
investigations like hemoglobin, total leukocyte count,
differential leukocyte count, ESR, and urine R/M/E
were done in all cases. X-ray of KUB, CRP, and high-
resolution ultra-sonogram of the whole abdomen was

also done. Emergency appendectomy was performed in
all cases by maintaining a standard operating procedure.
Condition of the peritoneal cavity and appendix was
recorded after opening the abdomen. After collection,
data were processed and analyzed with the help of
SPSS version 16.0. Statistical analysis was done, and a
p-value of 0.05 or less was recognized as statistically
significant.

Inclusion Criteria

e Patients aged >15 years (Both genders)

e Patients presenting with pain in the right lower
quadrant of the abdomen.

e Patients who had given consent to participate in the
study.

Exclusion Criteria

e Patients aged <15 years

e Patients with a presentation of urological,
gynecological, or surgical problems other than
appendicitis

e Patients with mass in the right iliac fossa.

e Unable to answer the criteria question.

RESULTS

Histopathological Diagnosis

H Acute
Appendictis

B Unremarkable
Appendicitis

Figure 1: Histopathological diagnosis of the study
participants (n=100)

The figure shows the distribution of the
patients on the basis of histopathological diagnosis.
According to the diagnosis, acute appendicitis was
observed in 86% of the patients, while the remaining
14% had unremarkable or normal appendicitis.
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Table 1: Association between the age group of the patients and histopathological diagnosis (n=100)

Age Histopathological diagnosis P-Value™
Acute appendicitis n (%) | Unremarkable Appendix
n (%)
15-20 40(46.51) 03(21.43) 0.093
21-30 28(32.56) 05(35.71)
32-40 10(11.63) 03(21.43)
41-50 05(5.81) 02(14.29)
51-60 03(3.49) 01(7.14)
Mean Age | 28.571+1.202
Total 86(100.00) | 14(100)

* Fisher’s Exact test was employed to analyze the data

It was observed that among the 86 acute
appendicitis cases, a majority (46.51%) were from the
youngest age group of 15-20 years, while another
32.56% were from the age group of 21-30 years.
Similarly, among the 14 unremarkable appendix cases,

the majority belonged to the earlier age groups. There
was no statistical association between the age group of
the patients and the histopathological diagnosis of acute
appendicitis (p=0.093).

Table 2: Association between gender of the patients and histopathological diagnosis (n=100)

Gender | Histopathological Diagnosis p*
Acute appendicitis n (%) | Unremarkable Appendix | Value
n (%)
Male 51(59.3) 07 (50.0) 0.163 (NS)
Female | 35(40.7) 07(50.0)
Total 86(100.0) 14(100.0)

Among the participants, a total of 58 were
male and 42 were female. Among the acute appendicitis
cases, 59.3% were male and 40.7% were female. The
gender distribution was 1:1 among the normal appendix

cases. There was no statistical association between the
gender of the patients and the histopathological
diagnosis of acute appendicitis (p=0.163)

Table 3: Distribution of patients according to site of pain (n=100)

The original site of pain Frequency | Percentage
Peri-umbilical pain shifts of RIF | 50 50.0

Right iliac fossa 30 30.0
Epigastric pain shifted to RIF 13 13.0
Whole abdomen 07 07.0

Total 100 100.0

Half of the participants had presented with
periumbilical pain shifted to the right iliac fossa (RIF),
30% had pain in the right iliac fossa, and 13% had

epigastric pain to the right iliac fossa 7% had pain in the
whole abdomen.

Table 4: Distribution of patients according to the duration of pain (n=100)

Duration of the pain | Frequency | Percentage
<6 hours 05 5.0

6-12 hours 09 9.0

12-18 hours 11 11.0

18-24 hours 36 36.0

24-48 hours 27 27.0

>48 hours 12 12.0

Total 100 100

For 36% of the participants, the duration of
pain was between 18 to 24 hours, followed by 24 to 48
hours in 27%, less than 6 hours in 0.5%, between 6 to

12 hours in 09%, between 12 to 18 hours in 11%, and in
12% of the participants the pain was more than 48
hours.

| © 2022 SAS Journal of Surgery | Published by SAS Publishers, India

[ 671 |




Islam, M. R et al., SAS J Surg, Nov, 2022; 8(11): 669-674

Table 5: Distribution of patients according to clinical presentation (n=100)

Clinical presentation | Frequency | Percentage
Pain 100 100.0
Fever 66 66.0
Anorexia 85 85.0
Nausea 65 65.0
Vomiting 53 53.0
Diarrhea 13 13.0
Constipation 25 25.0

Multiple clinical features were present among
all the participants. All the patients had pain in the
abdomen; fever was present in 66% of patients,
anorexia in 85%, nausea in 65%, vomiting in 53%,
constipation in 25%, and diarrhea in 13% of the patients
as features pulse was 100/min or less in 76% and more
than 100/min was in 24% of patients. The temperature

was normal in 15%, 98.6- 100°F in 61%, and more than
100°F in 24% of cases. Tenderness was localized in
76% and diffused in 24% of patients. Other positive
signs were muscle guard (72%), pointing sign (82%),
rebound tenderness (74%), Rovsing’s sign (70%) Psoas
test (60%), and Obturator test (24%).

Table 6: Distribution of patients according to clinical findings (n=100)

Primary Variables Secondary Variables | Frequency | Percentage
Pulse <100/min 76 76.0
>100min 24 24.0
Temperature <98.6°F 15 15.0
98.6-100°F 61 61.0
>100°F 24 24.0
Tenderness Localized 71 71.0
Diffuse 29 29.0
Muscel guard Present 64 64.0
Absent 36 36.0
Pointing sign Present 82 82.0
Absent 18 18.0
Rebound tenderness | Positive 76 76.0
Negative 24 24.0
Rovsing’s sign Positive 70 70.
Negative 30 30.0
Psoas test Positive 60 60.0
Negative 40 40.0
Obturator Positive 43 43.0
Negative 57 57.0

Table 7: Distribution of the patient based on the position of the appendix (n=100)

Position of appendix Frequency Percentage
Retrocaecal 68 68

Pelvic 28 28
Paracaecal 1 1

Subcecal 2 2

Postileal 1 1

Total 100 100

The appendix was found retrocaecally in 68%, pelvic in 28%, Subcecal in 2%, and paracecal and post ileal each

comprised 1% of the patients.

Table 8: Concordance of Ultra-sonogram and histopathological diagnosis (n=100)

High-resolution Ultra Histopathological Diagnosis Total
sonogram diagnosis Acute appendicitis n (%) | Unremarkable Appendix n (%)

Acute Appendicitis 51(59.30) 02(14.29) 53
Abscess/collection 22(25.58) 0(0.0) 22
Unremarkable 13(15.12) 12(85.71) 25
Appendix total 86(100) 14(100) 100
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Among 86 patients with histopathological
diagnosis of acute appendicitis, 73 patients were
diagnosed with acute appendicitis in high-resolution
ultra-sonogram diagnosis. Among 75 patients with a
high-resolution ultra-sonogram diagnosis of acute
appendicitis, 73 patients and 2 patients were diagnosed
with acute appendicitis and an unremarkable appendix

with histopathological diagnosis respectively. Among
25 patients with a high-resolution ultra-sonogram
diagnosis of the unremarkable appendix, 13 patients and
12 patients were diagnosed with acute appendicitis and
an unremarkable appendix with histopathological
diagnosis respectively.

Table 9: Sensitivity and specificity of Ultra-sonogram (n=100)

High-resolution Ultra-sonogram diagnosis | Histopathological Diagnosis
Positive Negative

Positive 73 (TP) 2 (FP)

Negative 13 (FN) 12 (TN)

Sensitivity 84.9%

Specificity 85.7%

Positive Predictive Value 97.3%

Negative Predictive Value 48.0%

Holding the histopathological findings as to
the gold standard, We observed that Ultra-sonogram
findings revealed 73 true positives (TP) cases, 2 false
positives (FP) cases, 13 false negatives (FN) cases, and
12 true negatives (TN) cases. So, the sensitivity and
specificity of high-resolution ultra-sonogram were
84.9% and 85.7% respectively.

DISCUSSION

The age limit of the patients varied from 15
years to 60 years with a mean age of 28.571+1.202
years (mean +SD). Overall incidences were more in the
2nd and 3rd decades 43% and 33% respectively. 13% of
the patients were between the age group of 31-40 years,
7% of the patients were between the age group 41-50
years, and 4% of the patients were between the age
group 51-60 years. This was in line with the findings of
various other studies, that recognize appendicitis as a
disease of the young, but can occur in patients of all
ages and genders.™®''! |n the present study, the male:
female ratio was 1.4:1, and there was no significant
association between gender and histopathological
diagnosis of appendicitis. The slightly higher male
prevalence was similar to the findings of various other
studies [19-24]. In this study, 50% of patients presented
with periumbilical pain shifted to the right iliac fossa
(RIF), 30% had pain in the right iliac fossa, 13% had
epigastric pain shifted to the right iliac fossa 7% had
pain in the whole abdomen. Migration of pain from the
periumbilical area to the right lower quadrant was the
most discriminating feature of the patient’s history.
According to the studies by Craig et al., and Kazarian et
al., observed that the most common constant symptom
was abdominal pain localized to right lower quadrant
[25, 26]. In the current study, all the patients had pain in
the abdomen, fever was present in 66% of patients,
anorexia in 85%, nausea in 65%, vomiting in 53%,
constipation in 25%, and diarrhea in 13% of the patients
as presenting features. This study showed that pulse
was <100/min in 76% of the patients, and more than
100/min in 24% of patients. The temperature was

normal in 15% of patients, 98.6-100°F in 61%, and
more than 100°F in 24% of cases. Tenderness was
localized in 76% and diffused in 24% of patients. Other
positive signs were muscle guard (72%), pointing signs
(82%), rebound tenderness (74%), Rovsigns’s sign
(70%), Psoas test (60%), and obturator test (24%). In a
study by Khan et al., it was found that pulse was
<90/min in 85% and more than 90 /min was in 15% of
patients, temperature around 100°F in 90% and above
100°F in 10% of cases, pointing sign in 90%, rebound
tenderness in 76%, and positive Rovsing’s sign in
78%.%"1 The position of the appendix was Retrocaecal
in a majority (68%) of the cases. Pelvic in 28%,
subcecal in 2%, and appendicitis at paracecal and post
ileal position was present in 1 patient each.
Histopathological acute appendicitis was found in 86%
of patients, and the remaining 14% were found
unremarkable appendix. So diagnosis accuracy was
86% and diagnosis error or negative appendectomy was
performed in 14% of patients. These results were in
concordance with multiple other studies with a <15%
error rate [19, 28, 29]. Among the 86 patients with an
acute appendicitis histological diagnosis, 73 patients
had an acute appendicitis diagnosis based on a high-
resolution Ultra-sonogram. Among 75 patients with a
high-resolution Ultra-sonogram diagnostic of acute
appendicitis, 73 patients and 2 patients, respectively,
had a histological diagnosis of acute appendicitis and an
unremarkable appendix. When histopathology was used
to confirm the high-resolution ultra-sonogram diagnosis
of an unremarkable appendix in 25 patients, 13 patients,
and 12 patients, respectively, were diagnosed with acute
appendicitis and an unremarkable appendix. Therefore,
the sensitivity and specificity of high-resolution ultra-
sonogram were 84.9% and 85.7% respectively. These
results were supported by the study of Ko et al., that
found the sensitivity and specificity of Ultra-sonogram
were 85.2% and 100% respectively [30].

Limitations of the Study
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The study was conducted in a single hospital

with a small sample size. So, the results may not
represent the whole community.

CONCLUSION

Appendicitis is a disease of the young and can

occur in participants of both genders. Histopathological
diagnosis has no significant association with patient age
or gender. Ultra-sonogram has high sensitivity and
specificity ratio in diagnosing acute appendicitis and
also has a high positive predictive value but low
negative predictive value.
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