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Acute appendicitis is one of the most frequent
reasons for acute abdominal operation.1,2  To obtain
accurate preoperative diagnosis may be difficult in
many cases.3  Delay in treatment can cause certain
complications.  On the other hand, prompt diagnosis
and emergency operation can result in a number of
negative appendectomies.  The diagnostic accuracy of
acute appendicitis and acceptable rate of negative
appendectomy had been reported in several studies.4-

7   The clinical data of age, sex, white blood cell count
(WBC) and urine examination were generally analyzed
in order to find possible diagnostic clue.8-10  The
objective of this study is to determine factors that help
to increase diagnostic accuracy as well as to reduce
negative appendectomy.

PATIENTS AND METHODS

Medical and pathological records of 449 patients
who underwent surgery for suspected acute appendicitis
at Thammasat Chalermprakiat Hospital in a 5-year
period between 1996 and 2001 were reviewed.
Pathological reports of all appendiceal specimens were
collected from the surgical pathological unit and
divided into two groups; Group I, pathological
confirmation of acute appendicitis or perforated acute
appendicitis and Group II, no acute inflammation of
the appendix.  Cases of incidental appendectomy,
chronic appendicitis and periappendicitis were
excluded.  Preoperative clinical information regarding
age, sex, body temperature at emergency room,
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hematocrit, WBC, neutrophils, and urinary WBC were
analyzed.

Chi-square test was used for statistic analysis of
categorical data.  P<0.05 was considered statistically
significant.

RESULTS

There were 396 patients (88.2%) in Group I and
53 patients (11.8%) in Group II (Table 1).  Two
hundred and forty patients were female and 209 patients
were male with a female to male ratio of 1.15:1.  Forty

two cases were children less than 10 years old.
Table 2 showed significant difference in

histological confirm-ation of acute appendicitis in 194
males (92.82%) compared to 202 females (84.17%).
Male patients and children less than 10 years old were
significant factors related to acute appendicitis
(p <0.05).   Increased neutrophilic ratio (neutrophil
>75%) was significantly associated with acute
appendicitis (p <0.05) especially neutrophil in the
range of 80-85 per cent.  There were no significant
association between acute appendicitis and body
temperature, WBC count, Hct, and urinary WBC.

Table 1 Pathological diagnosis

No. of cases % of cases

Group 1 : Acute appendicitis with or without perforation 396 88.2
Group 2 : Histology showed no acute inflammation including 53 11.8

- Normal, unremarkable
- Lymphoid hyperplasia
- Fecalith
- Fibrosis
- Congestive serosa
- mucocele

Total 449 100.0

Table 2

Patients Group I Group II Odds Ratio 95% Cl P-value

Sex Female 202 (84.17%) 38 (15.83%)
2.433 1.217-4.565 < 0.05**

Male 194 (92.82%) 15 (7.18%)

Age group
Children (1-10 years.) 42 0 < 0.05**
Adolescent (11-20 years.) 102 14 > 0.05
Adult (21-50 years.) 209 32 > 0.05
Elderly (51-70 years.) 43 7 > 0.05

Body Temperature  38˚C 109 10 > 0.05

Blood Examination
52 % < Hct < 36 % 62 12 > 0.05
WBC count >10,000 cells/cumm 349 38 > 0.05
Neutrophill >75 % 329 31 3.485 1.901-6.390 < 0.05**
(Neutrophils 80-85%) 4 4.029 1.418-11.448 < 0.05**

Urine
Presence of WBC 208 35 > 0.05

**P<0.05 was considered statistically significant
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DISCUSSION

The diagnosis of acute appendicitis remains mostly
on the basis of clinical manifestation.  The problem in
making a clinical diagnosis of appendicitis is that in
addition to appendicitis, there are other possible
surgical and nonsurgical causes of lower abdominal
pain.  The signs and symptoms associated with
appendicitis have been found to have sensitivity between
16 and 100 percent and specificity between 36 and 95
percent.11  Therefore, other diagnostic modalities such
as plain abdominal radiographs,12,13 barium enema,14

and ultrasonography15 have been clinically employed
to aid in clinical evaluation, but none has demonstrated
a clear advantage over a careful clinical examination.

In this study, the diagnostic accuracy (88.2%) was
in the same range generally reported in the litera-
tures.3,11-15,19-22  Male patients operated upon for lower
abdominal pain had histological feature of acute
appendicitis significantly more than females.
Appendectomies without histological feature of
acute appendicitis were found more in female in most
reports.8-10,18,23-25  However laparoscopy may prove to be
a useful tool when the diagnosis of appendicitis is not
clear, especially in female who may have other causes
of lower abdominal pain such as ovarian cysts, pelvic
inflammatory disease, and ectopic pregnancy.16-18

In addition to patient gender, age was the other
important clinical feature in appendicitis.  In this
study, young children (<10 years old) were statistically
significant in having acute appendicitis when presented
with lower abdominal pain (Table 2).  Early diagnosis
in this group should be considered seriously to avoid
complications.

The characteristic abdominal pain in acute
appendicitis correlated with histologically infiltration
of neutrophils within the appendiceal wall.  White
blood cell count has been considered to be a useful
finding in the diagnosis of acute appendicitis.
Leukocytosis characterized by neutrophilia had been
reported as a good parameter for diagnosis.9  In this
study, although the overall increased total WBC count
was not significantly associated with acute appendicitis,
increased neutrophilic ratio (neutrophil >75%)
especially in range of 80-85 percent was significant.
Hence, the finding of neutrophilia in patient with
lower abdominal pain is more useful than leukocytosis
alone in the diagnosis of acute appendicitis.

No any single symptom or sign permits definite
diagnosis of acute appendicitis.  The use of scoring
systems to enhance accuracy in the diagnosis of
appendicitis, such as Alvarado score,26 is gaining
popularity because it can be used in hospitals lacking
of certain diagnostic facilities.  The score points are
derived from the following findings: migratory right
iliac fossa pain, anorexia, nausea and vomiting, RLQ
rebound tenderness, elevated body temperature,
leukocytosis with or without increased neutrophil.

Is pathological report of normal appendix in
patients with clinical diagnosis suspicious of acute
appendicitis actually normal?  There had been report
that approximately 25 per cent of histologically normal
appendices removed from patients with preoperative
diagnosis of acute appendicitis showed presence of
TNF-α and IL-2 in the mucosa similar to those of acute
appendicitis.27  However, whether these inflammatory
cytokines are responsible for the clinical symptoms
remains unknown and is a subject of further study.

Analysis of pathological diagnosis of appendicitis
showed marked variation in terminology and
classification especially in groups of normal appendix.
To avoid the different groups of diagnosis, a same
standard diagnostic criteria and tissue coding system is
helpful and should be generally used in describing the
pathological reports.  According to this variation, a
careful review of diagnosis of these alternate groups is
the first necessary step in the studying of diagnostic
accuracy and normal appendectomy rates.
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