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Abstract

life time. The number of unnecessary operations regarding appendicitis particularly

in female reaches 45%. Perforation rates ranging from 4% up to 45% in adult and
from 30% up to 60% in children.
Aim: To evaluate the sensitivity and accuracy of the Alvarado score in pre operative
diagnosis of acute appendicitis.
Patients and method: A series of 129 patients, were studied prospectively over a period of
20 months starting from May 2007 to December 2008 in AL — Hilla teaching hospital. A
questionnaire used in this study includes sex, age, duration of presentation in addition to
seven predictive values constituting the Alvarado score.
Result: We had 79/ 129 male patients (61.24%) and 50 /129 female patients (38.75%). All
of them underwent appendicectomy .106 /129 patients had histological diagnosis of
appendicitis (82.17%) they were 70/106 males (66%) and 36/106 females (34%).and the rest
23/129 patients had normal appendix improved histologicaly ( 17.83%) they were 9/23
males (39%) 2 of them were have pathology ( meckles diverticulum )and 7 of them were
have no pathology and 14/23 females (60%) 7 of them were have pathology ( twisted or
rupture ovarian cyst ) and 7 were had no pathology. The mean age was 23.9 years.
Conclusion: A high score rate was found to be an easy and satisfactory aid in the early
diagnosis of acute appendicitis.

Background: About 7% of population suffers from acute appendicitis during their
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Introduction Approximately 7% of population will
suffer from acute appendicitis during their

life time. @
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In 1889 Mc Burney in New York
pioneered early diagnosis of appendicitis
and was the first to point out the
Egmortance of early surgical intervention
Since the time of Mc Burney and till now,
early diagnosis of appendicitis was the
joint goal of surgical publication. Failure
to make an early diagnosis is a primary
reason for persistent rate of morbidity and
mortality ©).Perforation rates ranging from
4% up to 45% in adult ®* and from 30%
up to 60% in children were reported in
literature . Mortality rates ranged from
0.17% © to 75 % & © Mortality in
children less than 2 years old is
surprisingly high and reaching a level of
20% ©” As a result of this surgeons
creating for themselves a"  surgical
security zone" which allows them to
accept a 15- 20 %., negative laparatomy
rate with impunity ¢,

45%the  number  of  unnecessary
laparotomies particularly in women may
be as high as

@101 As 3 result of earlier diagnosis and
intervention the case fatality rate has fallen
to less than 0.1% for uncomplicated
appendicitis. The figures for gangrenous
and perforated are 0.6 % and 5%
respectively ®8°12 The limited but real
morbidity associated with the removal of a
normal appendix and the necessity of post
operative hospitalization have prodded
surgeons to develop techniques which
would decrease the number of negative
exploration ~ without increasing the
incidence of perforated appendicitis 2.
Now, and after more than  century of
study, this most common of all surgical
diseases is still a diagnostic problem © 9.
Recently , various aids existed to facilitate
more accurate preoperative evaluation of
patients with presumed appendicitis in
order to improve diagnostic accuracy .such
as estimation of C- reactive protein,
peritoneal aspiration cytology, scoring and
computer analysis techniques, graded
compression ultrasonography and
laparoscopy .however, the usefulness of
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these tests in verifying the diagnosis of
appendicitis has not been established >
besides these measures are complex
sophisticated ,expensive and not easily
available when most needed ®"*®. It was
until the beginning of the eighties ,that
investigators started to think of scoring
system using a number of clinical
predictive factors proved to be of
statistical significance in diagnosis of
appendicitis .Several scoring system were
developed 1920212223 bt these have not
gained wide spread acceptance because of
their complex methodological characteris-
tic and limited availability ©°.

Dr. Alvarado ® from plantation general
hospital in Florida described this scoring
system in 1985. He developed this score
from a retrospective study and detailed
statistical analysis of 305 patients admitted
with suspicion of appendicitis it’s a
simple, easily handled score. This study
aims to evaluate the usefulness of this
scoring system in patients with provisional
diagnosis of acute appendicitis.

Patients and Methods

A prospective study of the use of Alvarado
score was made on a consecutive series of
140 patients admitted to emergency
department of AL- Hilla teaching hospital
from May 2007 to December 2008 over a
20 months period. Patients' referral with a
provisional diagnosis of acute appendicitis
was performed by doctors in their private
clinics without influencing the decision
made by the surgeon on call who was
responsible for the patients. Elevenths
patients were excluded from the study;
those were known to be Diabetics,
immune-ocompromized  secondary to
chronic illnesses, or those receiving long
term medical treatment. The exclusion of
these was considered necessary to avoid
recoding symptoms or signs from a known
chronic disease (*¥. So we were left with a
total of 129 patients, 79 males (61.2%) and
50 females (38.7%).
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The scoring system (Table 1) is based on
three symptoms, three signs and two
laboratory tests. In this study we used a
slightly modified version of the Alvarado
score by excluding one laboratory finding:
shift to the left of neutrophiles maturation
(score 1) .this was not available from our
laboratory on routine basis and, therefore
our patients were scored out Of 9 rather
than 10 points .Our questionnaire used in
this study include sex, age, duration of
presentation in addition of seven predictive
values constituting the score was used.
Interpretation and use of the system after
D Talbot *” and TD Owen ™® was as
follows: patients with a score of 1-4 were
considered very unlikely to have acute
appendicitis and were observed, those
patients with a score of 5-6 were
considered to have a diagnosis compatible
with appendicitis, those with a score of 7-8
considered to have a probable acute
appendicitis, and those with a score of 9
were considered to have a definite
appendicitis.

The Alvarado score is dynamic and can be
increased or decreased on reassessment .In
our series patients with a score of 7-9 were
considered for surgery they underwent an
appendicectomy while those scored under
7 were not considered for surgery unless
there were compelling reasons to do
otherwise. After 24 hours of observation,
regardless the score, patients were thought
on clinical ground to  require
appendicectomy by the surgeon on call,

and then this was preformed. So all of our
series patients underwent surgery finally
and the specimens sent for histological
examinations.  The diagnosis outcome
after surgery and histological examinations
was compared with the preoperative
diagnostic scores for obtaining sensitivity.
A statistical analysis of the age, sex,
duration of the presentations and the seven
predictive factors of the score was done. A
diagnostic ratio of larger to smaller rate
was found. The ratio was assigned
"positive” value whenever the rate greater
in the appendicitis group, and a "negative"
value when the rate was greater in the non-
appendicitis group.

All diagnostic ratios were rounded to the
nearest integer and thereby designated as
weights .Ratios between +1.49 and - 1.49
were given weights of zero .ratios between
+1.5 and +195 or — 15 and -1.95
respective weights of +1 or -1 were
assigned.

The same was used to assign weights of +2
or-2 and +3 or -3.

Results

Of the 140 patients admitted with
provisional diagnosis of appendicitis, 11
patients (7.85 %) Were excluded .We were
left with 129 patients.

We had 79/129 male patients (61.24%)
and 50/129 female patients (38.75%).

Male to female ratio was M F=1.6:1.

Table 1: the Alvarado score of acute appendicitis

Mantrel Value
1. Symptoms | Migration to .RI F 1
Anorexia 1
Nausea and \ or vomiting 1
2. Signs Tenderness RIF 2
Rebound tenderness 1
Elevation of temp. > 37.5 C 1
3. Laboratory | Leukocytosis 2
Total score 9
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Table (1-1): Sex distribution of appendicitis and non-appendicitis patients

(n=129)
Sex Appendicitis Percentage non appendicitis Percentage
patients Patients (n=23).
(n=106)
Male 70 66% 9 39.13%
Female 36 34% 14 60.87%
Total 106 100% 23 100%

We had 70/106 male patients with appendicitis (66%) and 36/106 female patients with
appendicitis (34%).9/23 male patients were with the non — appendicitis group (39.13%) and
14/23 were females (60.87%).
2- Age Distribution of the patients

Table (2-1): Age Distribution of patients with appendicitis (n=106).

Sex 6-10 11-20 21-30 31--40 41-50 51- 60 61-70 Total
Male 5 10 35 11 5 3 1 70
Female 5 6 15 7 3 - - 36
Total 10 16 50 18 8 3 1 106

Percentage 9.43% 15.09% 47.16% 16.98% 7.5% 2.8% 0.94% 100%

The highest incidence was in the period of 21-30 years with 50/106 patients
(47.16%).We had 12/106 patients (11.32%) aged over 40 years. For the age period of
20-40 years. We had 68/106 patients (64.15%).

The age range was 6-70 years, mean age was 23.9 years.

Table (2-2): Age Distribution of non — appendicitis patients (n=23).

Sex 6-10 11-20 21-30 31--40 41-50 51- 60 61-70 Total
Male 1 - 2 1 3 2 9
Female 3 2 3 1 3 2 14
Total 4 2 5 2 6 4 23
Percentage 17.39% 8.7% 21.73% 8.7% 26.08% 17.39% 100%

We had 17.39% Patients with non —appendicitis aged below 10 years. They had
Meckels diverticulum, mesenteric lymphadenitis and gastroenteritis. 7/23 patients fell in
the period of 20-40 years (30-43%).
3- Duration of the presentation.

Table (3-1): Duration of pain for patient with appendicitis (n=106).

Duration ( hrs) Number of patients Percentage
<24 71 66.98%
25-48 19 17.92%
48+ 16 15.1%
Total 106 100%

66. 98% of our patients with appendicitis presented to us within the first 24 hours. Only
16/106 patients (15.1%) presented after more than 48 hours.

Table (3-2): Duration of pain in acute appendicitis (n=106).

Stage Number Range ( hours) Mean ( hours)
Simple 62 6-48 18
Suppurative 14 16-55 29
Gangrenous 7 12-48 22
Perforated 16 25-72+ 40
Obstructed 7 7-23 13
All cases 106 6-72+ 24

The mean duration for all cases of appendicitis was 24 hours. The range of duration was 6-
72 + hours.
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Table (3-3): Duration of patients with non - appendicitis (n=23).

Duration Number of patient Percentage
<24 4 17.39%
25-48 8 34.78%
48+ 1 47.82%
Total 23 100%

We had 47.82 % of our non appendicitis patients presented to us with history of more than
48 hours duration. Only 17.39% of the non — appendicitis patients presented with duration
of less than 24 hours.

4- The scoring system
Table (4-1): Results of Alvarado score for patients scored > 7 (n=111).

Sex Number of Score>7 or Percentage App. Confirmed Sensitivity
patients 7 histologically
Male 79 71 89.87% 70 98.6%
Female
50 40 80% 34 85%

We had 71/79 male patients scored >7 points (89.87%) of those 70/71 were
proved to have appendicitis on histological basis (98.6%). In females, we had 40/50
patients scored > 7 points, 34/40 had appendicitis improved histologicaly — making a
sensitivity rate of 85%.

Table (4-2): Results of Alvarado score for patients scored < 6 (n=18).

Sex Number of Score <6 Percentage App. Confirmed Sensitivity
patients or 6 histologically
Male 79 8 10.13% - -
Female 50 10 20% 2 20%

10.13% of our male patients (8/79) scored < 6 points none of those had appendicitis, they
had Meckels diverticulum, urinary tract infection and normal pathology. 20% of the female
patients scored < 6 points. Two of them only (20%) had appendicitis. The remaining 8

females had gynaecological problems.

5 — Diagnostic predictors

Table (5-1): sensitivity and specificity rates of the Alvarado score predictors
Patients Migration Anorexia N/V Tenderness Rebound Elevation WBC
Positive+ 87(82.08%) 98(92.45%) 94(88.7%) 100(94.33%) | 95(89.62%) | 92(86.79%) 80(75.47%)
Appendicitis
(n=106)
Negative 19(17.92%) 8(7.55%) 12(11.3%) 6(5.66%) 11(10.37%) | 14(13.2%) 26(24.52%)
Positive+ | | (30-43%) 8(34.78%) 13(56.52%) | 5(21.73%) 4(1739%) | 10(4347%) | 10(43.47%)
Non -
appendicitis
(n=23)
| Negative- | 16(69.56%) | 15(65.21%) | 10(43.47%) | 18(78.26%) | 19(82.6%) | 13(56.52%) 13(56.52%)

(+) Test, sign, positive (present); (-)
Test, sign, negative (absent)

The Sensitivity

rates

in order

of

importance were as follows, for the
symptoms: anorexia, nausea/ vomiting,
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and migration. For the signs: tenderness,
rebound tenderness, and elevation of
temperature. The WBC count achieved
a sensitivity of 75%. The specificity
rates in order of importance were as
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follows, for the symptoms: Migration, and elevation of temperature. WBC
anorexia, and nausea / vomiting. For the count achieved a specificity of 57%.
signs: rebound tenderness, tenderness,

Table (5-2) Significance of diagnostic predictors of appendicitis and non-appendicitis
patients (n=129)

Predictor Appendicitis | non-appendicitis | Diagnostic | Diagnostic
(n=106%) (n=23%) Ratio Weight

1 | Sex

Male 66% 39.13% 1.68 +1

Female 34% 60.87% 1.79 -1
2 | Age

6-10 9.43% 17.39% 1.84 -1

11-20 15.1% 8.7% 1.73 +1

21-30 47.16% 21.73% 2.17 +2

31-40 17% 8.6% 197 +2

41-50 7.54% 26.08% 3.45 -3

50+ 3.77% 17.39% 4.61 -3
3 | Duration

<24hr. 66.98% 17.4% 3.84 +3

25-48 hr 17.92% 34.78% 194 -1

48+ 15.1% 47.82% 3.16 -3
4 | Migration

Positive 82% 30.5% 2.68 +2

Negative 18% 69.5% 3.86 -3
5 | Anorexia

positive 92.45% 34.8% 2.6 +2

Negative 7.55% 65.2% 8.63 -3
6 | NV

Positive 88.7% 56.5% 1.56 +1

Negative 11.3% 43.5% 3.84 -3
7 | Tenderness

Positive 94.33% 21.7% 4.34 +3

Negative 5.66% 78.2% 13.8 -3
8 | Rebound

Positive 90% 17.3% 5.2 +3

Negative 10% 82.6% 8.26 -3
9 Elevation of temp.

Positive 86.79% 43% 2.01 +3

Negative 13.2% 56.52 % 4.31 -3
10 | WBC

Positive > 10x10"9 /L 75.47% 43.47% 1.73 +1
Negative 24.52% 56.52% 2.3 -2

Table (5-3): Predictors and diagnostic weight grouped as to diagnostic outcome.

Male +1 -1 Female
11-20 years of age +1 | -1 6-10 years of age
21-30 years of age +2 -3 41-50years of age
31-40 years of age +2 -3 50 + years of age
Duration first 24 hrs +3 | -1 Duration 25-48 hours
WBC count>10 x 1079 /L +1 | -3 Duration 48+ hours
Tenderness RIF +3 | -3 Absence of tenderness RIF
Rebound tenderness +3 | -3 Absence of rebound tenderness
Elevation of temp +2 | -3 Absence of elevation of temp .
Migration +2 | -3 Absence of migration
Anorexia +2 -3 Absence of anorexia
Nausea / Vomiting +1 | -3 Absence of Nausea/ Vomiting
-1 WBC count < 10x1079/L
1156
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6. Pathology
Table (6-1): Distribution of different pathological types of appendicitis according to sex
(n=106)
Sex Perforated | Obstructed | Simple | Suppurative | Gangrenous | Total
Male 12 4 40 10 4 70
Female 4 3 22 4 3 36
Total 16 7 62 14 7 106
Percentage 15.09% 6.6% 58.49% 13.2% 6.6% 100%
85.5% of our patients with appendicitis 15.09% none of those patients with

had simple acute appendicitis, this make
62/106 patient. The perforation rate was

perforated appendix presented to us with
duration less than 24 hours.

Table (6-2): Distribution of pathological types of appendicitis according to Duration (n

= 106)
Duration Perforated Obstructed Simple Suppurative Gangrenous Total

<24 - 7 55 4 5 71
(66.9%)

25-48 7 7 3 2 19
(17.9%)

> 48 9 7 16
(15.09%)

Total 16 7 62 14 7 106

The majority of patients with simple
appendicitis, 55/62 patients (88.7%) were
presented within first 24 hours. Non after
more than 48 hours, while patients with
perforated appendicitis, none presented to
us before 24 hours. This may explain a
perforation rate of 15.09 %( table 6-1).

We had 46/62 patients with simple
appendicitis aged between 20 and 40
(74.19%). 5/16 patients with perforation
aged between 6-10 Years. (31.25%) and
7/16 patients, aged between 11-20 years
(43.75%). The highest incidence for
simple acute appendicitis was for the age
period of 20-40 years.

Table (6-3): Final diagnosis in patients with non — appendicitis (n=23)

Pathology Male | Female | Total

1 Meckels diverticulunm 2 - 2 (8.69)
2 Ovarian cysts - 7(30.43%)
a- Ruptured 5

b- Twisted — torsion 2

3 Mesenteric adenitis 1 1 2(8.69%)
4 Urinary tract infection 2 2 4(17.39%)
5 Gastroenteritis 2 1 3(13.04)
6 Pelvic inflammatory disease - 2 2(8.69%)
7 No pathology 2 1 3(13.04%)
Total 9 14 23(100%0)

Table (6-4) shows a negative laparotomy
rate for appendicitis of 17.8% however,
the unnecessary surgical intervention was
10.85 (14-129 patients). 5.42 % for each
males and females .While the necessary
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surgical intervention was 6.97 %( 9-129
patients) 5.42% for females and 1.55% for
males.

The anatomical locations were similar to
those reported in surgical texts (2, 24).

Karbala J. Med. Vol.4, No.3-4, Dec, 2011



Diagnosis of Acute Appendicitis by Using Modified.....

Ali A Al-Katib

7 - Comparison table
Table (7-1): Diagnostic accuracy in patients with appendicitis with and without
Alvarado score.

Author Country | Year | Sensitivity | Neg—lap. | Perforations
M. Shanshal (25) Baghdad 1991 122/158 36/158 17/122
AL - Yarmouk
Teaching (77.2%) (22.78%) (13.93%)
hospital
FN. Tikriti (26) Baghdad 1992 159/200 41/200 21/159
Baghdad Teaching
hospital (79.5%) (20.5%) (13.20%)
Ours, Al-Hilla Babylon 2008 106/129 23/129 16/106
Teaching (17.8%)
hospital (82.17%) (15.09%)

Table (7-2): Sensitivity rates of Alvarado score

Author Country | Year | Sex No. of | Scor7 | Appendicitis
patients | or >7
TD Owen (23) England 1992 Male 75 50 47(94%)
University Female | 70 40 31(77.5%)
Hospital Wales
D Talbot (22) Royal | England 1994 Male 21 15 14(93.3%)
Victoria in flrmary Female 17 15 10(67%)
Newcastle
Ours, Al-Hilla Babylon 2008 Male 79 71 70(98.6%)
Teaching
hospital Female | 50 40 34(85%)

Table (7-3) : False negative and false positive results of Alvarado score

Author Country | Year | Sex Non-appendicitis > 7 | Appendicitis < 6 False — ve
False + ve
TD Owen (23) England | 1992 | Male 3/50(6%) 1/25(4%)
University
Hospital Wales Female 9/40(22.5%) 2/30(6.6%0)
D Talbot (22) Royal England 1994 Male 1/15(6.66%) 4/6(66.66%0)
Victoria in firmary
Newcastle Female 5/15(33.33%) 1/2(50%)
Ours, Al-Hilla Babylon 2008 Male 1/71(1.4%) 0/8
Teaching
hospital
Female 6/40(15%) 2/10(20%)
Table (7-4): Overall accuracy rates of Alvarado score.
Author Country Year Pts.No | SCOre>7 | SCOre <6 | Appendicitis Accuracy
TD Owen (23) England 1992 145 90 55 81 55.86%
University
Hospital Wales
D Talbot (22) Royal England 1994 38 30 8 29 76.31%
Victoria in firmary
Newcastle
Ours, Al-Hilla Babylon 2008 129 111 18 106 82.17%
Teaching
hospital
Discussion There are a number of compelling reasons
to improve our accuracy in managing
1158
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cases of appendicitis . Lowering the

negative laparotomy rates would result in
considerable savings to the patient in costs
and disability ®**. The problem is to
secure an early diagnosis using customary
clinical and laboratory ~ methods
@ Alvarado score (table 1) was selected to
aid in the decision making process because
of its simple design and application @,
Similar studies, converting likelihood
ratios into weights and then diagnostic
scores, have been used successfully in a
number of clinical settings ®*?®. Also, it
has been reported that a scoring system,
such as the present one, has the same
diagnostic accuracy as computer aided
techniques ©%%)_ From table (7-1), we
achieved an overall accuracy rate of 82.17
% compared to previous controlled trials
27.28) note using the score with sensitivity
rates of (77.2 %) %’and (79.5 %) %. Our
negative laparotomy rate was
(17.8%)(table 6-3 ), which is lower than
rates reported in studies not using the score
of (22.78%) %' and (20.5%) ® rates. Also
the rates in the lower range reported in
surgical literatures * 2> . We had a
perforation rate of 15%. This is in the
lower range of reported series * 4 (31,
25%) of our perforations were for patients
aged less than 10 years. Several patient
related factors are involved, patient
education, delayed presentation to the
medical care system, unreliability of the
history and presentation, high progression
rate  of the inflammatory process,
immunologic factors *°, and finally the
primary care doctor “*3% The principle
cause being, delay before admission to the
hospital **. 15.09 % of our patients with
appendicitis presented after more than 48
hours (table 6-2), of those 8.4 % had
perforated appendix (table 6-2). The
surgeon has little control over this. The
perforation rate alone is not a useful
measurement of the quality of the
diagnostic workup and treatment of
appendicitis *°.Of crucial importance, was
the finding that there were no perforations
amongst the group with a score on
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admission of less than 6 who were
observed for the first 24 hours.

From table (7-2) our sensitivity rates for
both males and females were higher than
that of D Talbot " and T D Owen *, and
were (98%), (85 %), (93 %), (67%), (94%)
and (77.5%) respectively for both males
and females .Also, from (table 7-3) our
results of false positive rates were lower
than those of D Talbot *’, and TD Owen
'8 The rate of the negative laparotomy in
female regarding appendicitis was10.85% |,
(table 6-3), however the rate of
unnecessary surgical intervention was only
54 %.In spite of these figures,
differentiating appendicitis from other
gynecological conditions in women of
childbearing age remain difficult ***.
This problem had led some investigator
3132 to study the relation between
menstrual cycle and appendicitis, in order
to reach a high level of preoperative
diagnosis of appendicitis unfortunately,
their results were discouraging. Clearly,
other aids of diagnosis are required, and it
would be of interest to know whether an
additional use of ultrasound or
laparoscopy, could reduce the negative
appendicectommy arte of this group. Our
overall accuracy rate was (82.17 %), this is
higher than that achieved by, D Talbot */,
and TD Owen *® who achieved rates of
76.31 %, and 55.86 %, respectively (table
7-4). The element of sex, age and duration
were found to be of statistical significance
(table 5-2). We found that male patient,
aged 20-40 vyears, with duration of
symptoms within the first 24 hr., has a
statistical significant association with
appendicitis (table 5-2). These were the
same findings of, Tiecher et al %,
Anderson et al °, Korner et al ** and
Arnbjornsson et al ?*all the diagnostic
indicants of the score were found to be
significant (table 5-2).

The order of importance for each,
according to its diagnostic weight, was as
follow: Tenderness in RIF and rebound
tenderness both were +3; Migration,
Anorexia and Elevation were +2. finally,
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Nausea/vomiting and Leukocytosis both
were +1.These findings were supported by
various studies confirming the statistical
significance of these diagnostic indicants
(@L22232429) However, as  for  the
symptoms, some studies criticized scoring
system for calculating on the basis of
presence of symptoms and not on the
presence and absence of the symptoms ,
mainly for anorexia, Nausea and VVomiting
2433 With a sensitivity rate of 92.45 % for
Anorexia and 88.7% for Nausea and
Vomiting (table 5-1).our results are
acceptable and close to the scores of
Arnbjornsson et al ?*, Anderson et al %,
tiecher et al ® and Ramirez et al . The
high  sensitivity rate achieved for
tenderness 94.33% and rebound 89.62%
(table 5-1) is applicable with all other
studies concentrating on these important
signs for diagnosis of appendicitis.

A controversy exists concerning the
relative  usefulness  of  laboratory
parameters in acute inflammation and
infection * *. Bower's and associates ** *°
pointed out that the diagnostic value of an
elevated WBC count in acute appendicitis
is limited. With a sensitivity rate of 75 %
and specificity of 57%, we accept the idea,
that improving diagnostic efficiency of this
laboratory test is by its appropriate
combination ~ with  skilled  clinical
evaluation " *®. Finally with an overall
accuracy rate of 82.17% and a negative
laparotomy rate of 10.85 % our results are
far more satisfactory.

Recommendations and
Conclusions

1- A score indicating observation is
disregarded when there is a clinical
evidence of peritonitis of undetermined
etiology.

2- Cases indicated for observation are to
be followed closely with hourly charting
of symptoms, vital signs, and abdominal
examination, WBC is repeated every 4
hours.

3- Progression of signs and symptoms,
regardless the score is an indication for
surgery.

4- Observation period should not exceed
24 hours regardless of the score.

5- It must be emphasized, that the intent
of the scoring system is not to supplant
surgical judgment but, simply to
discriminate between the two groups
when there is uncertainty as to
indications for surgery or observation.
Finally, we found that this simple score
based on common findings in
appendicitis, is a simple and rational
manner in approaching the diagnosis of
appendicitis .Its applicable in all clinical
situations and doesn’t require the use of
a computer.

References

1. agner J.M. Mckinney W.P.and Carpenter J.L
:Dose this patient have acute Appendicitis .
JAMA middle east .Vol, 276, 1996, p .1589-
1594.

2. Ellis H: Maingots abdominal operations vol
I1.USA: Appleton and Lange 1990.

3. Alverado - A: A practical score for the early
diagnosis of acute appendicitis Ann .Emerg
.Med. 1986, May: 15(5): 557-64.

4. Lewis-FR, Holcroft — JW, Boer-J,Dunply — JE:
Appendicitis. A critical revives of dianosis and
treatment in 1000 cases. Arch  Surg. 1975
May; 110: 677-83.

5. Kaufer —-C, Franz, Loblich — HJ: Acute
appendicitis Langenbecks .Arch Chir 1988:
Suppl 2:63-9.

6. Elechi- EN: Acute Appendicitis: A clinical
pattern in port Harcount East .Afr.Med.J 1989
May: 66(5): 328: 328 -32.

7. McFee — AS, R ogers —-W: Diagnosing
appendicitis in paediatric patient Infections in
Surgery 1982: June: 42-9.

8. EL-Gawaharys, Badran Al- Dahha AA.Baker
A: Reduction of superfluous laparotomies in
questionable appendicitis .New Egyptian
Journal of Medicince , 1992: 6:27-29 .

9. Hoffmann —J,Rasmussen —OQ: Diagnostic aids
in acut in acute appendicitis .Ugeskr- Laeger
1989 Aug 7: 151 (32) : 2021-6.

10. Silczuk — J,Jamski —J, Clichon —S:Difficultes
in diagnostic acute appendicitis in women of
childbearing Am .J.Emerg .Med ., 1993 Nov
:11(6):569-72.38-Webster —DP , Schneider —

Karbala J. Med. VVol.4, No.3-4, Dec, 2011



Diagnosis of Acute Appendicitis by Using Modified.....

Ali A Al-Katib

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

CN ,Cheche
Differentiating .
Haner —C, Inderbitzi —R,Kurath —J, Teuscher -J
:Acute  appendicitis:Avoiding  unnecessary
laparotomy in young women .Helv , Chir Acta
.1990 Jun :57 (1) :33-5.

Middleton —SB, Whitbread —T,Morgane —-BT ,
Mason —PF: Combination of skin temperature
and WBC count doesn't improve diagnostic in
acute appendicitis Br.J.Surg.1996:83:499-500.
Burtom 1.D.: Acute appendicitis in childhood
A Feasibility study of computer-assisted
diagnosis .AustN.Z.Surg. vol 57 ,1987 , p.933-
934.

Thompson -MM, Underwood, Dookeran —-KA,
Lioyd —-DM, Bell —PR: Role of sequential
leukocyte counts and CRP measurement in
appendicitis .Br.J.Surg 1992 Aug: 79 (8): 822 -
4,

korner H.Sondenaa -K, Soreide .AL.
Anderson -E,Nysted -A, Lende -HT,
Kjellevold —HK :incidence of acute non
perforated and perforated appendicitis age
specific and sex-specific analysis .World —
Surg .1997 :21:313-317.

Sarfati -MR, Hunter GC, Witizke —-DB, Bebb
-GG, S mythe —SH, Boyan- S, Rappaport —
WD: Impact of adjunctive testing on diagnosis
and clinical course of patients with acute
appendicitis .AM.J.Sur .1993Dec: 166(6)660-
4,

Kalan —M,Talbot —D,Cunliffe ~-WJ,Rich —AJ
:Evaluation of the modified Alvarado score in
the diagnosis of acute appendicitis :a
prospective study Ann.Roy Coll .Surg ,Eng
.1994:76:418-419.

Owen -TD, Jenkinson -LR, Rees -BI:
Evaluation of the score in acute appendicitis
J.Roy .Soc.Med .1992 Feb: 85:87-9.

Bind —PJ,Dahlgren —ST: The continuing
challenge of the negative appendix .Acute
.Chir.Scand 19860ct:152:623-7.
Nauta-RJ,Magnat —C: Observation versus
operation for abdominal pain in the right lower
quadrant .Am J.Surg .1985 :110(4):450 -53.
Chistian —F,Christian —GP :A simple scoring
system to reduce the negative appendicectomy
rate .Ann Roy .Coll .Surg Eng 1992 Jul :79 (4)
281-5.

Rammirez —JM,Deus —J: Practical score to aid
decision marking in doubtful cases of
appendicitis Br.J.Surg .1994 May :81(5)680-3.
Francois —Y,Bonvoision —S,Descos —L,Vignal
—J :Prospective study of predictive scoring
system for diagnosis of appendicitis in patients
with right lower quadrant pain .long term
outcome .Gastroenterol .Clin .Biol .1991
:15(11):794-9.

Arnbjornsson: scoring system for computer —
aided diagnosis of acute appendicitis Annals

-S, Daar-AA, Miller -G:

1161

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Chirurgiae et Gynaecologiae, 1985:74:159-
166.

Teicher — LRA, Landa — B, Cohen — M,
Kabnick-LS, and Wise-L: Scoring system to
aid in diagnosis of appendicitis. Ann. Surg.
1983 Des; 198(6): 755-59.

Clamp-SE, Myren- J, Bouchier — LAD, et al:
Diagnosis of inflammatory bowel disease: an
international multicenteer scoring system. BR.
Med. J.1982; 184: 91-5.

Tikriti —FN: Acute appendicitis, clinical and
histopathological diagnosis Thesis submitted
to Irag Commissionfor Medical Specialization
/ Surgery, 1992,

Shanshal —M: Our experience in the diagnosis
of acute appendicitis. Thesis submitted to Iraqi
Commission for Medical Specializations /
surgery, 1991.

Anderson — M, Lilja- T, Thulin: AClinical and
laboratory finding in patients subjected to
laparotomy for suspected acute appendicitis.
Acta. Chir. Scand 1980; 146: 55-63.

Moss — JG, Barrie-JL, and Gunn-AA: Delay in
surgery for acute appendicitis. J. Roy. Coy.
Coll. Surg. Ed. 1985 Oct; 30(5): 290-93.
Roinson —JA,Burch-BH: An assessment of the
value of the menstrual history in
differentiating acute appendicitis from pelvic
inflammatory  disease. Surg- Gynae-Obstet.
1984 Aug; 159(2): 149-52.

Butsenko — VN, Burtsev — AN,  Antoniuk-
SM, Shatalov-AD: Errors in the diagnosis
and treatment of acute appendicitis Vestn —
Khir. 1984Feb; 132(2): 111-4.

Shiffonan-RN,  Greenes-RA: Use of
augmented decision tables to convert
probabilistic data into clinical algorithms for
the diagnosis of  appendicitis. Proc. Annu.

Symp. Comput. Appl. Med. Care 1991: 686-
90
Marchand -A,Lente-FV, Galen-RS: The

assessment of labory tests in the diagnosis of
acte appendicitis . AM-J-Clin-Path. 1983 Sep;
80(30): 369-74.

Morens-D: WBC count and differential. AM-J-
Dis-Chil. 1979; 133:25-27.

Bower-RJ, Bell-MJ, Trenberg-JL: Diagno-
stic value of WBC count and neutrophil

percentage in the evaluation of apdominal
pain  children . Surg-Gyn- Obstet. 1981,
152:424-26.

Van — Dieijn — Visser-MP, GO-PM, Brom-
bacher -PJ: The value of laboratory tests in
patient suspected of acute appendicitis. Eur- J-
Clin-Chem-Clin-Biochem. 1991 Nov; 29(11):
749-52.

Wattana Sirichaigoon — S: leukocyte count in
the diagnois of acute appendicitis. J-Med-
Asso-Thai Fep; 77-91.

Karbala J. Med. Vol.4, No.3-4, Dec, 2011



