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Abstract

Background

Recent studies indicate increased serum amylase in children with acute appendicitis. The objective of
the current study was to determine the diagnostic accuracy of raised serum amylase level in prediction
of perforated appendicitis in children with acute appendicitis.

Materials and Methods

In this cross-sectional study, 61 children (aged 3 to 15 years) who underwent appendectomy surgery
due to acute appendicitis at two university hospitals in Kermanshah, Iran, from 2015 to 2016 were
included. The diagnosis of appendicitis was confirmed with histopathologic examination. Before
surgery, venous samples were obtained and serum amylase, lipase, alanine aminotransferase (ALT),
aspartate aminotransferase (AST), and alkaline phosphatase were assayed. The patients were divided
into two groups: perforated appendicitis (18 cases) and non-perforated appendicitis (43 cases). The
laboratory tests were compared between the two groups.

Results

The mean (xstandard deviation) serum amylase level was 69.2 (£28.9) mg/dL in perforated group and
29.9 (£11) mg/dL in non-perforated group (P< 0.001). At serum level of 46 mg/dL, serum amylase
had a sensitivity of 89% and its specificity was 100% in prediction of acute perforated appendicitis.

Conclusion
The serum amylase level in perforated appendicitis was significantly higher compared to patients with
non-perforated appendicitis. Serum amylase has good diagnostic value in prediction of perforated
appendicitis.
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Amylase and Appendiceal Perforation

1- INTRODUCTION

Abdominal pain is one of the most
prevalent encountered symptoms in
emergency services. The causes of
abdominal pain in children are diverse and
include simple causes such as constipation
to more dangerous one including volvulus
and appendicitis. However, appendicitis is
the most common cause of abdominal pain
among children who present outpatient
clinics or emergency units (1, 2). The
diagnosis of acute appendicitis is not easy,
especially in younger children who cannot
talk and describe the pain accurately.
Therefore, appendicitis becomes
perforated in about one-third of such
patients before the diagnosis is made (3,
4). In fact, the probability of appendix
perforation is highest in extreme ages
(children < 5 years and elderly older than
65 years) compared to other age groups
(3). The high prevalence of appendicitis
perforation in children is due to limitations
in using imaging devices owing to the risk
of irradiation (CT- scan), no access to
experienced staff all the day (24 hours) in
ultrasound services, and high costs.
Therefore, it is likely that definitive
treatment of the appendicitis faces delay
due to the mentioned limitations (5).

The evidence demonstrates that acute
appendicitis is the second common
condition  in  children  (following
meningitis) that the correct diagnosis may
not be made in emergency units (6). Some
studies  have  reported  perforated
appendicitis as high as 80% to 100% in
children younger than 4 years (7-9). In
contrast, the rate of this condition reaches
10 to 20% in the age range of 10 to 17
years (4, 7, 10, 11). In the case of
appendicitis perforation, severe
complications such as bacterial peritonitis,
sepsis, small bowel obstruction, and intra-
abdominal abscess can develop. Even
bacterial peritonitis can have a mortality
rate of 80 to 100% (12).
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Regarding the importance in making the
diagnosis of appendicitis, in particular
perforated appendicitis and to enhance the
ability of medical personnel accordingly,
laboratory methods have been investigated
recently. One of these methods is the
serum amylase assay. Amylase is an
enzyme which causes hydrolysis of
carbohydrates chains such as starch. This
enzyme is secreted in saliva, pancreatic
enzymes, and the small bowel. The serum
level of amylase is raised when pancreatic
tissue injury occurs as in pancreatitis and
pancreatic duct obstruction (13).

Some studies have noted raised serum
amylase level in patients firstly observed
for pancreatitis. However, later it was
found that they had acute appendicitis
which became perforated and resulted in
serious complications (14). However,
limited studies have been done so far to
evaluate the diagnostic accuracy of serum
amylase in the diagnosis of perforated
appendicitis with controversial results. On
the other hand, no study has been done to
assess the diagnostic accuracy of serum
amylase among children with acute
appendicitis. Therefore, the current study
was done to determine the diagnostic
accuracy of serum amylase level in
prediction of perforated appendicitis in
children.

2- MATERIALS AND METHODS

All children within the age range of 3 to
15 years who were admitted due to acute
appendicitis and received appendectomy
were included. The patients were admitted
to Imam Reza and Mohammad
Kermanshahi hospitals, Kermanshah, Iran,
from 2015 to 2016. The study protocol was
approved by the university ethics
committee. The parents of the patients
were informed about the study objectives
and consent was obtained prior to venous
blood sampling. The study protocol was in
conformity with Declaration of Helsinki.
Inclusion criteria consisted of patients for
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whom diagnosis of acute appendicitis was
made and underwent appendectomy as
well as the age range of 3 to 15 years.
Exclusion criteria were other causes of
acute abdomen such as invagination,
hernia, and pancreatitis, previous history
of hepatitis, hemolytic diseases, liver
diseases, renal diseases, and accidental
appendectomy due to other causes of acute
abdomen. The diagnosis of acute
appendicitis was made by the surgery
resident using clinical examination and
laboratory tests.

Venous samples were obtained from all
patients before transfer to the operation
room. The serum levels of amylase, lipase,
alanine aminotransferase (ALT), aspartate
aminotransferase (AST), and alkaline
phosphatase were assayed. Age and gender
of the patients were also documented.
After the appendectomy, the surgical
samples were sent to the pathology
laboratory to confirm the diagnosis of
acute appendicitis. If the pathological
examination did not confirm the diagnosis
of appendicitis, the patient was excluded.
The data were analyzed by SPSS software
(ver. 18.0) using the chi-square test, t-test,
Leven’s test, and the Mann-Whitney U

test. In order to determine the sensitivity
and specificity of serum amylase, the
Receiving Operating Characteristic (ROC)
curve was applied.

3- RESULTS

A total of 61 patients were studied.
There were 18 patients with perforated
appendicitis and 43 with non-perforated
appendicitis. Mean (xstandard deviation
[SD]) age of perforated and non-perforated
appendicitis patients were respectively 9.5
(x3.1) years and 7.8 (x3.6) years, P=
0.195. The male-to-female ratio was 12 to
6 in perforated group and 27 to 16 in non-
perforated group (P=0.774).

No statistically significant difference was
observed between the two groups
regarding ALT, AST, alkaline
phosphatase, and lipase. However, mean
serum amylase level in perforated group
(69.2+ 28.9 mg/dL) was higher than in
non-perforated group (29.9+ 11 mg/dL);
P< 0.001 (Table.1). According to the ROC
curve analysis, at serum level of 46 mg/dL,
serum amylase had a sensitivity of 89%
and specificity of 100% in prediction of
acute perforated appendicitis.

Table-1: The comparison of the laboratory tests studied in children with perforated appendicitis vs.

those with non-perforated appendicitis.

Laboratory assays Perforated group Non-perforated group P-value
(n=18) (n=43)
AST, mg/dL 27.1 (+6.6) 25.8 (+8.9) 0.733
ALT, mg/dL 16.6 (£7.2) 14.6 (+4) 0.416
ALKP, mg/dL 590 (+99) 489 (+125) 0.283
Amylase, mg/dL 69.2 (£28.9) 29.9 (£11) <0.001
Lipase, mg/dL 38 (+20.2) 27.5 (£17) 0.092

AST: aspartate aminotransferase; ALT: alanine aminotransferase; AIkP: alkaline phosphatase.

4- DISCUSSION

In this study, we decided to evaluate the
diagnostic accuracy of serum amylase
level in the diagnosis of perforated acute
appendicitis in children. The results
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showed that serum amylase level was
higher in perforated appendicitis vs. non-
perforated group. In the case of perforated
appendicitis, some serious complications
can occur such as bacterial peritonitis,
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sepsis, small bowel obstruction, and intra-
abdominal abscess formation  (12).
Therefore, timely diagnosis of acute
appendicitis is of paramount importance to
avoid such complications. Even though
raised serum amylase level is generally
reflective of acute pancreatitis, in some
conditions such as small bowel perforation
amylase can also elevate. In a previous
study on 1,000 patients with perforated
peptic ulcer disease, it was reported that
besides pancreatitis, raised serum amylase
level was also observed in conditions such
as obstruction, carcinoma, renal diseases,
liver diseases, and in particular small
bowel perforations (13). In another study,
the authors mentioned increased serum
amylase level in acute appendicitis (14).

A former case report mentioned
considering acute appendicitis in patients
with increased serum amylase level. The
authors added that sometimes acute
appendicitis may be misdiagnosed in the
setting of increased serum amylase level.
If the diagnosis is made promptly, the
patients are treated faster and will have
better recovery period (15). Although
some case reports (16, 17) have indicated
acute appendicitis with elevated serum
amylase level without acute pancreatitis,
some other studies showed controversial
results. For instance, a previous study that
evaluated ischemia-related indices in 200
patients with acute appendicitis showed
that only elevated white blood cell count
was a reliable marker in the diagnosis of
acute  appendicitis. However, other
markers including ALT, AST, Alkaline
phosphatase (ALKP), Lactate
dehydrogenase (LDH or LD), and amylase
were not useful for the diagnosis of acute
appendicitis (18).

5- CONCLUSION

The serum amylase level in perforated
appendicitis was higher than non-
perforated group among children with
acute appendicitis. Serum amylase can
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have high diagnostic accuracy in the
diagnosis of acute appendicitis. Further
studies to evaluate this elevated serum
amylase in children with acute appendicitis
in order to understand better the role of
serum amylase is necessary.
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