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Abstract
Acute appendicitis is one of the most common and challenging surgical emergencies. Ultrasound [US] is
widely available , highly accurate imaging modality in patients suspected to have acute appendicitis, this study
was done to assess the value of US in evaluation of suspected acute appendicitis patients with Alvarado
Scoring System [MASS] of 5 & 6 . In this prospective study a total of (100) patients with clinically suspected
acute appendicitis and with Alvarado score between 5 &6 underwent US examination of the abdomen The
accuracy of ultrasonography in the diagnosis of appendicitis was compared with clinical diagnosis, laparotomy
findings and histopathological examination reports.. The patients were divided into two groups: group A
included those for whom surgery was done & the final diagnosis was established depending on the surgical
finding &/or histopathology results & this group comprised (65) patients . Group B comprises patients who did
not underwent surgery ,these patients were followed up until their improvement & discharge from the hospital &
this group included (35) patients. The overall specificity of ultrasound was 88% and the sensitivity was 89% in
the diagnosis of acute appendicitis in patients with MASS of 5 & 6 .
US is a valuable tool in diagnosing acute appendicitis in patients with MASS (5 & 6). When the clinical sign and
symptoms are combined with US, the diagnostic accuracy is significantly high.
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ﺗﻘﯾﯾم اﻟﺳوﻧﺎر ﻓﻲ اﻟﺗﻬﺎب اﻟزاﺋدﻩ اﻟدودﯾﻪ اﻟﺣﺎد ﻣﻊ اﻻﺧذ ﺑﻧظر اﻻﻋﺗﺑﺎر ﺗﻘﯾﯾم اﻟﻔﺎرادو اﻟﻣﻌدل
اﻟﺧﻼﺻﺔ

اﻻﻣواج ﻓو اﻟﺻوﺗﯾﺔ ]اﻟﺳوﻧﺎر [ ﻫو اﺣد اﻟطرق اﻟﻣﺳﺗﺧدﻣﺔ. اﻟﺗﻬﺎب اﻟزاﺋدة اﻟدودﯾﺔ اﻟﺣﺎد واﺣد ﻣن اﻛﺛر ﺣﺎﻻت اﻟطوارئ اﻟﺟراﺣﯾﺔ ﺷﯾوﻋﺎ وﺗﺣدﯾﺎ
 ﻓﻲ2014  اﻟﻰ ﺗﻣوز2013 ﻓﻲ اﻟﻔﺗرة ﻣﺎ ﺑﯾن ﺗﺷرﯾن اﻻول

اﺟرﯾت ﻫذﻩ اﻟدراﺳﺔ. ﻋﻠﻰ ﻧطﺎق واﺳﻊ ﻓﻲ ﺣﺎﻻت اﺷﺗﺑﺎﻩ اﻟﺗﻬﺎب اﻟزاﺋدة اﻟدودﯾﺔ

 ﻣرﯾﺿﺎ ادﺧﻠوا اﻟﻰ اﻟﻣﺳﺗﺷﻔﻰ و ﻫم ﯾﺷﻛون ﺳرﯾرﯾﺎ ﻣن اﻋراض اﻟﺗﻬﺎب اﻟزاﺋدة اﻟدودﯾﺔ اﻟﺣﺎد100 ﻣدﯾﻧﺔ اﻻﻣﺎﻣﯾن اﻟﻛﺎظﻣﯾن]ع[ ﻓﻲ ﺑﻐداد و ﺷﻣﻠت
ﺟﻣﯾﻊ ﺣﺎﻻت اﻟﻣوﺟﺑﺔ اﻟﺗﻲ ﺷﺧﺻت اﺻﺎﺑﺗﻬﺎ ﺑﺎﻟﺗﻬﺎب اﻟزاﺋدة اﻟﺣﺎد ﺑواﺳطﺔ

.[ ﺣﯾث اﺟري ﻟﻬم ﻓﺣص اﻟﺳوﻧﺎر7- 5] وﺗﻘﯾﯾم اﻟﻔﺎرادو ﻟﻬم ﺑﯾن

دﻗﺔ اﻟﺳوﻧﺎر ﻓﻲ.اﻟﺳوﻧﺎر واﻟﺣﺎﻻت اﻟﺳﺎﻟﺑﺔ اﻟﻣﺷﺗﺑﻪ ﺑﻬﺎ ﻣن ﻗﺑل اﻟﺟراح اﺟرﯾت ﻟﻬﺎ ﻋﻣﻠﯾﺔ رﻓﻊ اﻟزاﺋدة اﻟدودﯾﺔ وارﺳﻠت اﻟﻌﯾﻧﺎت ﻟﻠﻔﺣص اﻟﻧﺳﯾﺟﻲ
 ﻗﺳم اﻟﻣرﺿﻰ اﻟﻰ ﻣﺟﻣوﻋﺗﯾن.ﺗﺷﺧﯾص اﻟﺗﻬﺎب اﻟزاﺋدة اﻟدودﯾﺔ اﻟﺣﺎد ﺗﻣت ﻣﻘﺎرﻧﺗﻪ ﻣﻊ اﻟﺷﺧﯾص اﻟﺳرﯾري وﻧﺗﺎﺋﺞ اﻟﻌﻣﻠﯾﺎت واﻟﻔﺣوص اﻟﻧﺳﯾﺟﯾﺔ

[ﻣن ﻣﺟﻣوع اﻟﻣرﺿﻰ أﺟرﯾت ﻟﻬم ﻋﻣﻠﯾﻪ اﺳﺗﺄﺻﺎل اﻟزاﺋدة اﻟدودﯾﺔ وارﺳﻠت اﻟﻌﯾﻧﺎت ﻟﻠﻔﺣص65 % ] ﻣرﯾض ﺷﻛﻠوا65 اﻟﻣﺟﻣوﻋﺔ اﻻوﻟﻰ وﺗﺷﻣل,
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 ﺗﻣت ﻣﺗﺎﺑﻌﺗﻬم,[ ﻣن ﻣﺟﻣوع اﻟﻣرﺿﻰ ﻟم ﺗﺟرى ﻟﻬم ﻋﻣﻠﯾﻪ اﺳﺗﺄﺻﺎل اﻟزاﺋدﻩ اﻟدودﯾﻪ35 %]  ﻣرﯾض ﺷﻛﻠوا35 اﻟﻣﺟﻣوﻋﺔ اﻟﺛﺎﻧﯾﺔ وﺗﺷﻣل, , اﻟﻧﺳﯾﺟﻲ
.ﻟﺣﯾن ﺗﺣﺳﻧﻬم وﺧروﺟﻬم ﻣن اﻟﻣﺳﺗﺷﻔﻰ

. ﻓ ـ ـ ـ ـ ــﻲ ﺗﺷ ـ ـ ـ ـ ــﺧﯾص اﻟﺗﻬ ـ ـ ـ ـ ــﺎب اﻟ ازﺋ ـ ـ ـ ـ ــدة اﻟدودﯾ ـ ـ ـ ـ ــﺔ اﻟﺣ ـ ـ ـ ـ ــﺎد٪89  وﺑﻠﻐ ـ ـ ـ ـ ــت اﻟﺣﺳﺎﺳ ـ ـ ـ ـ ــﯾﺔ٪88 ﻛﺎﻧ ـ ـ ـ ـ ــت ﺧﺻوﺻ ـ ـ ـ ـ ــﯾﺔ اﻟﻣوﺟ ـ ـ ـ ـ ــﺎت ﻓ ـ ـ ـ ـ ــوق اﻟﺻ ـ ـ ـ ـ ــوﺗﯾﺔ
اﻻﻣـ ـ ـ ـ ـواج ﻓـ ـ ـ ـ ــوق اﻟﺻـ ـ ـ ـ ــوﺗﯾﺔ ﻫـ ـ ـ ـ ــﻲ أداة ﻗﯾﻣـ ـ ـ ـ ــﺔ ﻓـ ـ ـ ـ ــﻲ ﺗﺷـ ـ ـ ـ ــﺧﯾص اﻟﺗﻬـ ـ ـ ـ ــﺎب اﻟ ازﺋ ـ ـ ـ ــدة اﻟدود ﯾـ ـ ـ ـ ــﺔ اﻟﺣ ـ ـ ـ ــﺎد ﻓـ ـ ـ ـ ــﻲ اﻟﻣرﺿـ ـ ـ ـ ــﻰ اﻟـ ـ ـ ـ ــذﯾن ﺗﻘﯾـ ـ ـ ـ ــﯾﻣﻬم ﺑواﺳـ ـ ـ ـ ــطﺔ
 ودﻗـ ـ ـ ـ ــﺔ اﻟﺗﺷ ـ ـ ـ ـ ــﺧﯾص ﺗرﺗﻔ ـ ـ ـ ـ ــﻊ ﺑﺷ ـ ـ ـ ـ ــﻛل، ﻋﻧ ـ ـ ـ ـ ــدﻣﺎ ﯾـ ـ ـ ـ ــﺗم اﻟﺟﻣ ـ ـ ـ ـ ــﻊ ﺑ ـ ـ ـ ـ ــﯾن ﻋﻼﻣـ ـ ـ ـ ــﺔ اﻟﺳ ـ ـ ـ ـ ـرﯾرﯾﺔ واﻷﻋـ ـ ـ ـ ـ ـراض ﻣ ـ ـ ـ ـ ــﻊ اﻟﺳـ ـ ـ ـ ــوﻧﺎر.7  و5 اﻟﻔـ ـ ـ ـ ــﺎرادو ﺑ ـ ـ ـ ـ ــﯾن
.ﻣﻠﺣوظ

. ﺗﻘﯾﯾم اﻟﻔﺎرادو اﻟﻣﻌدل, [اﻻﻣواج ﻓوق اﻟﺻوﺗﯾﺔ ] اﻟﺳوﻧﺎر,  اﻟﺗﻬﺎب اﻟزاﺋدﻩ اﻟدودﯾﺔ اﻟﺣﺎد: اﻟﻛﻠﻣﺎت اﻟﻣﻔﺗﺎﺣﯾﺔ
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

a lesion is rigid or not. The criteria for the
diagnosis of appendicitis by US are Blindending tubular structure at the point of
tenderness, non-compressible appendix,
no peristalsis, diameter 7 mm or greater,
appendicolith casting acoustic shadow,
high
echogenicity
non-compressible
surrounding fat and surrounding fluid or
abscess [13].
A number of scoring systems have been
advocated to minimize the number of
negative appendectomies; they combine
clinical, laboratory, and ultrasound
parameters to increase the security of
diagnosis [14 ].
In 1986, Alvarado [15] described a scoring
system, modified Alvarado scoring system,
which has been validated in adult surgical
practice. This scoring system includes
seven
variables:
three
symptoms
(migrating pain from the umbilicus to the
right iliac fosse, anorexia, and vomiting),
three
signs
(tenderness,
rebound
tenderness, and pyrexia) and two
laboratory data (leukocytosis ) yielding a
total score of 9 [15]. The MASS has been
shown to be a quick and inexpensive
diagnostic tool in patients suspected of
suffering acute appendicitis [16][table1].
It has been suggested that patients with
MASS scores of 7 or higher should be
operated on [17]. We aimed of the study
to assess the value of US in evaluation of
suspected acute appendicitis patients with
Alvarado Scoring System of 5 & 6.

Introduction
cute appendicitis is one of the most
common and challenging surgical
emergencies
and is the primary
source of inflammation in acute typhlitis, it
can lead to appendiceal perforation and
peritonitis, which are concomitant with
high mortality and morbidity [1, 2] . An
infected appendix appears to be more
likely to rupture during pregnancy,
especially in the third trimester of
pregnancy , possibly because of delay in
diagnosis and intervention [3, 4]. Making
the decision for surgical operation based
only on the patient’s signs and symptoms
results in removing normal appendices
(negative appendectomy) in 15% to 30% of
cases. [5-7]. The rational approach is to
decrease the negative appendectomy as
well as appendiceal rupture rates ,for this
reason, a number of diagnostic modalities
have
been
proposed,
including
laparoscopy, clinical scoring systems,
ultrasonography (US), CT scans and MRI
[8-10].
Ultrasound
is
widely
available,
inexpensive modality with the potential for
highly
accurate imaging in the patient
suspected to have acute appendicitis, and
safe for use in children and pregnant
women [11]. To detect the vermiform
appendix graded compression technique
described by puylaert [12] was used to
displace and compress bowel loops
,decrease the distance between the
transducer and the bowel and to assess if

A
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Table 1 : Modified Alvarado Scoring System

US were calculated based on the surgical
findings & histopathology results

Materials and Methods
This prospective study was conducted
from October 2013 through July 2014 at
the emergency unit of Al-Imammain Alkadhimain medical city, Baghdad, Iraq. A
total of (100) individuals (45 males&55
females) with age range between (10-40
years) with clinically suspected acute
appendicitis were included in the study.
Two general surgeons assessed each
individual case clinically & each patient
was sent for the necessary laboratory tests .
Then for each patient the MASS score was
set & only cases with MASS score of 5 &6
were enrolled in the study .The patients
underwent US examination of the abdomen
by the radiologist using Philips HD11-XE
high resolution real-time ultrasound
machine utilizing 3.5 MHz convex probe
and 7.5 MHz linear probe. No special
preparation was required. The general
abdominal ultrasound examination was
followed by focused examination of the
right side of the abdomen using graded
compression technique starting from the tip
of the liver and proceeding to the pelvic
brim. .The appendix, whenever detected
by US was assessed whether inflamed or
not by applying according to the
conventional signs of acute appendicitis.
For those patients who underwent surgery ,
the surgical notes were recorded and
correlated
with
the
result
of
histopathology. While for those patients
who did not have surgical intervention,
follow up was performed until their
improvement & discharge from the
hospital. The sensitivity and specificity of

Results
This study included 100 patients with
clinical diagnosis of acute appendicitis
with MASS of 5 & 6. The patients were
divided into two groups:
group A included those for whom surgery
was done, this group comprises (65)
patients. Group B comprises patients who
did not underwent surgery & this group
includes (35) patients.
Analysis of group A[65 patients]
In this group, 25 patients were males &
40 patients were females

The US diagnoses were as follow:
53cases [(81.5%]: acute appendicitis, 2
cases (3 %): appendicular mass, & 10 cases
[15.3 %] had normal US scan.

The Surgical
results were as
follow: 54 patient had Inflammed looking
appendix [83%], 2 had Appendicular mass
[3%] and 9 cases [13.8%] had negative
surgical findings

The histopathological results were
as follow: 52 patients [80%] patient had
Inflammed appendix, 4 patients [(6.1%]
had Lymphoid hyperplasia and 9 cases
[13.8 %] had normal appendix.
The positive & negative predictive values
for US are [90%] & [86%] respectively,
the sensitivity , specificity & accuracy are
[89%], [88%] & [89%] respectively.
The ultrasound findings among true &
false positive cases of acute appendicitis
[as proved by surgery and HP]
are
summarized at table 2:
279
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Table 2: Distribution of US finding in true & false positive cases of acute appendicitis
The sign

True positive cases

Visibility of appendix totally

36

Visibility of appendix partially

12

False positive cases
0

2
1
1

Non compressibility
Obstructing faecolith

48
10

Diameter of appendix>6 mm

48

Inflamed periappendiceal fat

30

3

Appendiceal mass

2

0

Appendiceal abcess
No peristalsis

0
48

0
0

1

*The pt. had either a single or a combination of the above findings

The Alvarado parameters among true &
false positive cases of acute appendicitis

[proved
by surgery and
summarized in table 3:

HP]

Table 3: modified Alvarado percentage in finding in true positive & true negative
of acute appendicitis of group A
True positive cases

True negative cases

11
50
50
56
38
20
40

3
7
7
9
2
3
5

Symptom/sign/test
Migration of pain
Anorexia
Nausea/vomiting
RIF tenderness
Rebound tenderness
Raised temperature
Leucocytes count>10x10/L

are

cases

inconclusive in 15 patients, these patients
were followed up until their improvement
& discharge from the hospital.
The most frequent Alvarado parameters
among group B cases are summarized at
table 4.

Analysis of Group B (35 patients)
In this group, 20 patients were males
[57%] & 15 patients were female [43%]
Among 35 patients in group [B]) an
alternative diagnosis could be obtained in
20 cases, such as ureteric stone, ovarian
cyst & PID, while the findings were
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Table 4: Modified Alvarado percentage in group B
Migration of pain

6

17 %

Anorexia
Nausea/vomiting

31
31

88 %
88 %

RIF tenderness

35

100%

Rebound tenderness

23

65%

Raised temperature

12

34 %

Leucocytes count>10x10/L

25

71 %

visualized. So other criteria are needed for
confirmation of diagnosis.
Non-visualization of the appendix with
sonography does not completely exclude
acute appendicitis, particularly in the
patients who are obese or where abdomen
is difficult to compress.
A negative appendicetomy rate of 11%
was observed in our study. This is similar
to the report by Rajat Patra of 11.2% [20].
non comperessibility: This sign was
detected In all visible inflamed appendices
(100%). In comparison with The study of
Jeffery et.al. detectability was [97%] [(21].
Obstructing faecolith or appendiculolith
was seen in 10 patients only [20%]
approximate to (30%) mentioned by
puylaert [22].
We could detect the increase in diameter
in all inflamed
appendices[100%].
Compared to (100%) by quillin [23]. The
range of diameter was 6-24 mm with a
mean of 10.8 mm.
Inflamed periappendiceal fat sign was
detected in 30 patients out of 50 [60%] is
considered high specific but low sensitive
sign Compared to[51%] by quillin[23].
Abdominal US could diagnose 55 cases
as appendicitis out of a total of 100 cases
who presented with clinical features similar
to appendicitis and modified Alvarado
score [5,6], from which true positive cases
of appendicitis were found after surgery
and HPE. George et al reviewed a total
140 cases of appendicitis in which they
could diagnose 70 cases as appendicitis by
US [24].

Discussion
In this study US was found to be a
useful imaging tool for suspected
appendicitis and it enhances the diagnostic
accuracy in equivocal cases and reduce the
number of negative appendicectomies.
In this study, Of the 65 cases of
appendicitis [group A], pain in abdomen,
nausea and vomiting were the predominant
clinical symptoms, but they are not specific
for acute appendicitis. Tenderness in RIF
was present in almost all cases [100%],
raised temperature in [37%] rebound
tenderness in [70%], nausea and vomiting
in [90%]. These findings are comparable
with the findings of the study by Rosemary
Kozar et al [18].
Leucocytosis was present in 73% of the
cases correlate with a study of 100 patients
by Tauro LF et al who showed that
leucocytosis was present in 75% of cases
of acute appendicitis [19].
In this study, One or more of US signs
were found in 55 cases out of 100 cases
can be sub divided into subgroups as
follows: In our study, of 100 patients who
underwent ultrasonography, appendix was
visualized in 55 patients [55%]. Of these,
50 had acute appendicitis on surgical and
histological examination giving a positivity
of visualization of[ 91%]. These results
were similar to Rajat who reported the
positivity of visualization of appendix on
ultrasonography to be as high as 96%[20].
Visible appendix is not enough for
diagnosis of acute appendicitis, because the
normal appendix nowadays is frequently
281
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The overall specificity and sensitivity were
found to be 88% and %89 respectively,
which showed that US 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 [25], Hahn et al
[26], Tarzan et al [27] and Puylaert et al
[12], whose specificity values varied from
90-100% and sensitivity ranges varied
from 70-95%.

MJB-2016
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Surg 1993, 80:822–923.
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Conclusion
US is a valuable tool in diagnosing acute
appendicitis in patients with MASS [5&6].
when the clinical sign and symptoms are
combined with US the diagnostic accuracy
is significantly high.
US helps in diagnosis other causes of RIF
pain which helps in excluding appendicular
pathology. It should be emphasized that
US does not replace clinical diagnosis, but
is a useful adjunct in the diagnosis of acute
appendicitis
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