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Relationship between increasing ALVARADO Score and Severity
of Acute Appendicitis
MUHAMMAD OMAR AFZAL, EHSAN-UR-REHMAN, YASIN RAFI

ABSTRACT
Aim: To determine whether an increasing ALVARADO score was related to the severity of acute
appendicitis, as reported in per-operative findings.
Methods: This cross-sectional analytical study was conducted in Surgical Unit-1, Jinnah Hospital,
Lahore, taking record of patients from July 2013 to December 2013. ALVARADO score was calculated
from patient records. Severity was categorized as normal, inflamed, gangrenous and perforated and
noted from operation notes. Mean ALVARADO score for each category of inflammation were then
compared using anova t-test, keeping p <0.05 to be statistically significant.
Results: The mean age was 21.5±13.4 years and 104 (59.8 %) male and 70(40.2%) female patients.
The mean ALVARADO score of patients having normal appendix was 4.5, 6 for Inflammed, 7.5 for
gangrenous and 8 for perforated. Comparison of means revealed a p value 0.001.
Conclusion: There is a direct relationship between increasing ALVARADO score and severity of
appendicitis.
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INTRODUCTION
Acute Appendicitis is the most common surgical
1
emergency . Its signs and symptoms were first
2
described in 1886 by Fitz . Since then a variety of
scoring systems exist, which aid to diagnose the
acute appendicitis, e.g. Madan score, Ohmann score,
3,4
ALVARADO score, AIR score, RIPASA score etc .
All of them use clinical examination and some other
diagnostic tests to diagnose this acute emergency.
More scoring systems continue to evolve in the
background of a situation where this condition
continues to be a diagnostic dilemma although today
many high tech diagnostic tools are available to aid
5,6,7
diagnosis . Among them ALVARADO score has
been clinically tested and verified to stratify patients
8
according to risk of having acute appendicitis . This
score only stratifies the patient according to risk but
doesn’t predict about the severity of acute
appendicitis as compared to the per-operative
findings and histopathological findings. In 1880,
Robert
Lawson
Tait
performed
the
first
9
appendectomy for appendicitis in England . Since
then appendicectomy is the treatment of choice for
9
acute appendicitis . Per-operatively, appendix can be
non-inflamed, inflamed, gangrenous or perforated.
Gangrenous appendix may result in adhesion
formation and require expertise of experienced
surgeons to minimize injuries to the surrounding
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structures. Perforated appendix with resultant diffuse
peritonitis advocates lower midline laparotomy
incision to perform appendicectomy and adequate
peritoneal toilet. Complicated appendicitis when
operated by experienced surgeon, results in less
10
complication rates, as indicated by Wei P L et al .
There is considerable evidence that patients with
complicated appendicitis had longer hospital stay and
more treatment cost needing special facilities as
11
indicated by Dhurpar R et al . There is a paucity of
volume of studies available that have tried to predict
the severity of acute appendicitis on clinical grounds.
Thus, there is a need to quantify severity of
appendicitis to aid in planning the surgery and
appropriate referral to tertiary care hospitals if
complicated acute appendicitis is suspected. This
can result in better outcome in terms of decreased
morbidity associated with this condition. We have
used ALVARADO score, an existing widely used
scoring system, to determine whether an increasing
ALVARADO score was related to the severity of
acute appendicitis, as reported in per-operative
12
findings . Table 1 demonstrates ALVARADO score.

METHODOLOGY
This study was conducted in Surgical Unit-1, Jinnah
Hospital, Lahore. The record of patients admitted in
surgical unit-1 after appendicectomy from July 2013
to December 2013 was analysed. The study design
was cross-sectional analytical. The sampling
technique used was non-probability purposive
sampling. 174 patients, of all age groups and any
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gender, who were operated in surgical emergency
with clinical diagnosis of acute appendicitis were
included in this study. We excluded patients who
were operated for diffuse peritonitis where inflamed
appendix was the laparotomy finding, or in whom
diagnostic uncertainty mandated midline laparotomy.
We also excluded patients with mass formation on
clinical examination, who were then admitted and
those with other co-morbidities. ALVARADO score
was calculated from history, examination findings and
laboratory tests available in the patient records. Peroperative findings were noted from the procedure
notes available to note the severity of acute
appendicitis with. Severity of acute appendicitis was
catagorised as normal, inflamed, gangrenous and
perforated, where perforated characterized the most
severe inflammation. Mean ALVARADO score for
each category of inflammation were then compared
using anova t-test to analyze whether increasing
ALVARADO score was related to severity of acute
appendicitis, keeping p <0.05 to be statistically
significant.

RESULTS

negative appendicectomies, declared per-operatively,
decreased as the ALVARADO score increased.
There was only one case treated with
appendicectomy who had ALVARADO score of 10.
Table 2
ALVARAD
O score
4
5
6
7
8
9
10

Not
inflamed
15
4
2
0
0
0
0

Inflamed
4
25
33
38
3
0
0

Gangrenous
0
1
3
12
9
3
0

Perfo
rated
0
0
2
8
7
4
1

Chart 1: Compare the mean ALVARADO score with
the various forms of inflamed appendix according to
severity of inflammation.
8
7
6

The mean age of the patients was 21.5 ± 13.4 years,
with minimum of 7 and maximum of 71 years. Among
174 patients who were operated in the emergency,
there were 104 (59.8 %) male patients, while there
were 70 (40.2%) female patients. Mean time after
which patients were brought in the emergency after
the start of the first symptom was 38.6 ± 17.9 hours,
with minimum of 12 and maximum of 96 hours. Table
1 shows the number patients for each tier of
ALVARADO score

5
4
3
2
1
0

Table 1 (n=174)
ALVARADO score
1
2
3
4
5
6
7
8
9
10

Normal

n
0
0
0
19
30
40
58
19
7
1

%age
0
0
0
10.9
17.2
23.0
33.3
10.9
4.0
0.6

The maximum number of patients had 7 ALVARADO
score when they presented in the emergency. While
there was no patient having score of 3 or less, whose
appendicectomy was done. Table 2 shows the
number of cases of different forms of acute
appendicitis for each tier of ALVARADO score. The
cases where the appendix was declared as normal
with no inflammation mostly resided in tier 4. The
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Inflammed

Gangrenous

Perforated

The mean ALVARADO score of different categories
of inflamed appendix were compared with each other
using anova t-test, and the p value was found to be
0.001 (p<0.05), which is statistically significant.

DISCUSSION
Acute Appendicitis is the most common surgical
emergency, with cases treated with surgical
intervention. Initially there is localised inflammation
due to innate immunity. This causes swelling and
hyperaemia of the appendix. Left untreated the
inflammation
becomes
severe
resulting
in
gangrenous and then perforated appendix resulting in
localised peritonitis. These stages correspond to the
severity of inflammation, with perforation being the
13
most severe .
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Traditionally it had been advocated that acute
appendicitis, once diagnosed should be treated with
appendicectomy. There is a growing trend seen
towards using antibiotics to treat appendicitis. In our
study, all patients who were diagnosed with acute
appendicitis were treated with appendicectomy.
13
However Varadhan K.K et al has mentioned all
cases with uncomplicated appendicitis treated with
antibiotics after being diagnosed with uncomplicated
14
appendicitis on abdominal CT-scan . However there
was no mentioning of number of days of hospital stay
and the cost / benefit ratio in those treated with
conservative therapy. In our study the negative
appendicectomy was 12.1% which was higher as
compared to a study by Oguntola A S. et al where
15
negative appendicectomy was 8.2 % .
Complicated appendicitis may result in more
aggressive
options
taken
per-operatively.
Ileocolectomy is done when the inflammation has
extended to caecum resulting in gangrenous patches
that warrant ileocolectomy. It has been described as
16
definitive treatment by Lane J S. et al . This
procedure when employed, frequently involves
expertise of senior surgeons and result in prolonged
hospital stay. Hence complicated appendicitis poses
a greater challenge for both the patient and the
operating doctor which demands an early recognition,
so that some planning can be done pre-operatively.
In our study the mean time of presentation of
patient in emergency after start of the first symptom
was 38.6±17.9 hours, which is more as compared to
a study by Tannoury J, where the mean time of
presentation is 12 hours. Delay in presentation can
result in inflammation progressing to complicated
17
appendicitis .
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CONCLUSION
In this study we have concluded that there is direct
relationship between increasing ALVARADO score
and severity of appendicitis. It is deducted from the
results that there is a high probability of complicated
appendicitis with an ALVARADO score of 7 or more.
There is a need to develop a scoring system with or
without incorporating radiological findings, to
determine the severity of acute appendicitis. Having
determined a case of complicated acute appendicitis
will allow a better planning and decision making prior
to the start of the surgical intervention.
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