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Abstract

Background: Acute appendicitis is considered one of the most frequent emergent
Keywords: laparotomies. The precise confirmation of acute appendicitis is a challenge. Alvarado
Abdominal ultrasound; score is used to stratify patients with clinical features of suspected acute appendicitis.
Acute appendicitis; Aim: To assess the effect of implementation of Alvarado score in decreasing the
Alvarado score. incidence of negative appendectomies in a Jordanian group of patients.

Methods: Our prospective, randomized and double blind investigation enrolled 174
patients, of both sexes, aged 22-64 years and presented to the emergency surgical
clinic complaining of lower quadrant and right iliac fossa pain possibly of acute
appendicitis, at Prince Hashem bin Abdullah 1l military hospital, Agaba, JORDAN,
during the period Jan-Nov 2017. Patients were divided into two groups: group |
(n=114, surgical) and group Il (n=60, non-surgical). In the two groups, patients were
sub grouped in those with an Alvarado score of less than 6 and those with an
Alvarado score of more than 7. Alvarado score (with a total score of 10 and 8
elements) was compared between all participants in both groups regarding its
influence in the confirmation of diagnosis of acute appendicitis and reducing negative
appendectomies. Score 1-4 requires discharge, score 5-6 requires observation and
admission and score 7-10 requires surgery. The confirmation of diagnosis in group |
relied on pathology examination of the excised appendix. Patients with no
pathological appendicular inflammation underwent negative appendectomies.
The diagnosis for each group was assessed using the Pearson chi-square test. A value
of P<0.05 was considered statistically significant.
Results: In group |, remarkable anticipation factors for pathology results was
Alvarado score more than 7 (45.6%). In group |1, Alvarado score more than 7(15%)
was not a remarkable anticipator for pathology results. Normal appendix was reported
in the pathology report in 8.8% in group | and in 31.7% in group Il

Conclusion: There was no difference regarding anticipation confirmation of acute
appendicitis between Alvarado score and abdominal ultrasound

Introduction

Abdominal pain is believed to be one of the leading reasons for emergency department (clinical or surgical) visits
and acute appendicitis (with a lifetime risk of 7%) is considered one of the major common emergent laparotomies
for an acute abdomen. The complication percentage increases when the operative procedure is delayed in acute
appendicitis (1).As the confirmation of acute appendicitis depends on history, clinical features (symptoms of
appendicitis overlap with other conditions especially at an early stage of presentation) and laboratory results; the
precise confirmation of acute appendicitis is a challenge. A clinical agreement for surgery results in the removal of a
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normal appendix in 15-30% (2).Confirmation tools (inflammatory parameters: white blood cell count, Erythrocyte
sedimentation rate[3]; laparoscopy; scoring systems and ultrasound[4]) may decrease the number of negative
appendectomies, the number of perforations and the period of hospital stay.

The corner stone in the confirmation of acute appendicitis is the pathology report of the appendix postoperatively. A
fast dependable scoring system applied before surgery, cost effective and repeatable is vital in the acute appendicitis
confirmation (5). In 1986, Alvarado formulated a 10-point clinical scoring system, also known by the acronym
MANTRELS, for the diagnosis of acute appendicitis.

The aim of this investigation was to assess to assess the effect of implementation of Alvarado score in decreasing the
incidence of negative appendectomies in a Jordanian group of patients.

Methods

This prospective, randomized and double blind investigation enrolled 174 patients, of both sexes, aged 22-64 years
and presented to the emergency surgical clinic complaining of lower quadrant and right iliac fossa pain possibly of
acute appendicitis, at Prince Hashem bin Abdullah 1l military hospital, Agaba, JORDAN, during the period Jan-
Nov 2017, after obtaining approval from the local ethical and research board review committee of the RMS and
written informed consent from all subjects. Patients were ruled out if analgesics were used in the previous 24 hours;
there was a history of abdominal surgery or inflammatory bowel disease Patients were divided into two groups:
group | (n=114, surgical appendectomy) and group Il (n=60, non-surgical). In the two groups, patients were sub
grouped in those with an Alvarado score of less than 6 and those with an Alvarado score of more than 7. Calculated
Alvarado score (total score of 10) was performed for all participants. Alvarado score (with 8 elements) was
compared between all participants in both groups regarding its influence in confirmation of diagnosis of acute
appendicitis and reducing negative appendectomies The calculated Alvarado score enrolled all the elements (Table
1) (6).Score 1-4 requires discharge, score 5-6 requires observation and admission and score 7-10 requires surgery.
Comparisons were performed regarding Alvarado score and ultrasound results..

The confirmation of diagnosis in group | relied on the pathology examination of the excised appendix. The
pathology criterion for acute appendicitis was inflammatory reaction with polymorphonuclear leukocytes in the
mucosa layer of the appendix and edema. Patients with no pathological appendicular inflammation underwent
negative appendectomies. Patient was labeled as having a normal appendix when he was discharged from the
hospital without surgery and seen one week later.

Statistics
The diagnosis for each group was assessed using the Pearson chi-square test or Fisher’s exact chi-square test. A
value of P<0.05 was considered statistically significant.

Table I. Alvarado score.

parameter score (N0,%) in the study

Nausea and vomiting 1 81(46.6%)

Anorexia 1 76(43.7%)

Migration of pain to right lower quadrant 1 43(24.7%)

Rebound tenderness 1 106(60.9%)

Fever(>37.5 DC) 1 12(6.9)

Tenderness in right iliac fossa 2 6(3.4)

Neutrophils >75%(shift of WBC count to left) 1 107(61.5)

leucocytosis 2 104(59.8)
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Results

Of the 174 patients, 114 (65.5%) patients underwent appendectomy while 60 (34.5%) were followed-up without
operation. Within the 174 patients, 71 (40.8%) were men and 103 (59.2%) were women, with a median age of 29.5
yr (range 22-64 yr). Table Il. Pain was correlated with nausea and vomiting in 81 patients (46.6%), which was the
most frequent presenting clinical feature and rebound tenderness was recorded in 106 patients (60.9%), which was
the most frequent sign. The period of illness ranged between 1 and 8 days with a median of 3 days.

The Alvarado scores for both groups are shown in Table Ill. A score of more than 7 was significantly correlated
with acute appendicitis (P<0.05). Ultrasound acute appendicitis was recorded in 60 patients (52.6%) in group | and
in 7 patients (11.7%) in group 1.

Table 11. Demographics of all participants.

parameter
Sex (no, %) M 71(40.8)
F 103(59.2)
Age(yr) median(range) 29.5(22.64)
Period of illness(median, range) 3(1-8)
Table I11. Alvarado scores and abdominal ultrasound findings.
Gl Gll
Alvarado score less than 6 62(54.4) 51(85)
More than 7 52(45.6) 9(15)
Abdominal Ultrasound
Positive acute appendicitis 60(52.6) 7(11.7)
Negative acute appendicitis:
Normal appendix 37(32.5) 39(65)
Others 17(14.9) 14(23.3)
In group I:

The pathology reports of the excised appendix demonstrated that 75 had non-perforated (simple) appendicitis, 19
had suppurative appendicitis, 6 had necrotizing and 4 had perforated appendicitis while 15 had a normal appendix.
Table IV.

Alvarado score of more than 7(P<0.05) and ultrasound signs of acute appendicitis (P<0.05) were significant in the
confirmation of acute appendicitis .Table V. Clinical factor single variable effect in anticipating acute appendicitis
was as follow: Alvarado score (P<0.05) and abdominal ultrasound(P<0.05). Rebound tenderness and Alvarado score
were the most important clinical variables. The combination diagnostic importance of the clinical factors with
Alvarado score was statistically significant in predicting the diagnosis of acute appendicitis. The combination of
ultrasound signs of acute appendicitis with Alvarado score was associated with a small significant change
(P<0.05).Multivariate logistic regression analysis showed that Alvarado score had an importance in anticipation of
acute appendicitis.

Table IV. Pathology reports.

Pathology Report No,% Ultrasound
report(no,%)

Normal appendix 10 (8.8) 19 (31.7)

Acute luminal, mucosal, submucosal appendicitis 75(65.8)

Acute suppurative appendicitis 19 (16.7)
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Acute necrotizing appendicitis 6 (5.3)

Perforated appendicitis 4(3.5)

In group II:

27 patients (45%) resolved spontaneously with no relapse during the non-surgical management duration. The most
frequent reasons for abdominal pain originated from the gynecological and urological system (20 patients, 33.3%).
Only 6 (10%) patients underwent surgery with a diagnosis of acute appendicitis during the non-surgical duration.
Table V.

Clinical factor single variable effect in anticipating acute appendicitis was as follow: Alvarado score (P>0.05) and
abdominal ultrasound (P<0.05).The combination diagnostic importance of the clinical factors with Alvarado score
was statistically significant in predicting the diagnosis of acute appendicitis. The combination of ultrasound signs of
acute appendicitis with Alvarado score was associated with a small significant change (P<0.05).

In univariate analysis of clinical factors in anticipating acute appendicitis, ultrasound signs of acute appendicitis
were statistically significant. When the diagnostic clinical factors were tested with Alvarado score in predicting
acute appendicitis, only the ultrasound signs of acute appendicitis to Alvarado score were statistically significant. In
the multivariate logistic regression analysis of clinical factors, the ultrasound signs of acute appendicitis were the
best clinical parameter in predicting if appendectomy was necessary or not.

Table V. Patients diagnoses.

diagnosis No,%
Gynecological 11(18.3)
Urological 9 (15)
Gastrointestinal 4 (6.7)
Musculo- skeletal 3(5)
Others 27(45)
Acute appendicitis for surgery 6(10)
Discussion

There are different laboratory and radiological investigations for the confirmation of acute appendicitis (7). A
precise confirmation of acute appendicitis before surgery is a challenge. Delay in operative intervention is the main
reason for morbidity. Negative appendectomy was reported in the literature as 15-25%, increasing up to 50% in
children and females of reproductive age (8).Clinical history and physical examination are the most important for
the diagnosis of acute appendicitis. Although the most common features in acute appendicitis is right lower quadrant
pain with nausea and vomiting; only 50% of patients experience this typical feature. Other clinical symptoms and
signs are not specific to acute appendicitis (1).In our investigation, the most frequent features were anorexia and
nausea and vomiting with rebound tenderness. Fever was recorded in only 6.9 % of the present investigation
subjects. Fever is a delayed onset feature of acute appendicitis.

There are many clinical scoring systems for the confirmation of acute appendicitis. Alvarado score is the most
important (9). In our investigation, the median Alvarado score of all patients was 6 and the Alvarado score of group
I was significantly more than that of group Il. Variations in the positive and negative anticipation values of
ultrasound in the confirmation of acute appendicitis, ranged between 81-96% and 28-88%, respectively (10).
Dichotomization of the ultrasound report was found in cases that were conclusive and not indicative of the diagnosis
of acute appendicitis. In a previous investigation, Alvarado score and ultrasound had a diagnostic accuracy of 57.7%
and 65.7%, respectively (11).
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In the multivariate logistic regression analysis, Alvarado score has no precise part in the anticipation of pathologlcal
results. Patients suspected to have acute appendicitis, with Alvarado score of more than 7, must be re-assessed to
decrease the potential of laparotomy. During an inflammation, bacterial invasion of the appendix wall is followed by
release of bacterial endotoxins (14).Appendicitis has a viral cause or mechanical one. Low-fiber regime may lead to
stool retention in the appendix by reducing intestinal transit time (14). The Alvarado score allows risk stratification
in patients presenting with abdominal pain, connecting the possibility of appendicitis to discharge, observation or
surgery. More investigations, such as ultrasound and computed tomography scanning, are indicated when possibility
of appendicitis is in the intermediate range. The time lag, increased costs and different availability of imaging
techniques mean that the Alvarado score could be an important diagnostic tool when appendicitis is suspected to be
the cause of an acute abdomen.

Conclusions

The Alvarado score and abdominal ultrasound are almost equal to each other in the confirmation of acute
appendicitis and in decreasing the percentage of negative appendectomy. The Alvarado score is a clinical diagnostic
tool when ultrasound is not present. Alvarado score is a useful diagnostic 'rule out' score at a cut point of 5 for all
patient groups. The score is well calibrated in men, inconsistent in children and over-predicts the probability of
appendicitis in women across all strata of risk
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