e-ISSN: 0975-5160, p-ISSN: 2820-2651
Available online on www.ijtpr.com
International Journal of Toxicological and Pharmacological Research 2023; 13 (4); 280-286

Original Research Article

A Prospective Study Comparing Alvarado Score and Tzanakis
Score in Diagnosis of Acute Appendicitis

Anil Kumar Guptal, Prem Dayal‘, Komal Singh Meena?%, Komal Sharma?,
Deshraj Chawla®, Neeraj Kumar Dewanda®

!Junior Resident, Department of General Surgery, Government Medical College Kota,
Rajasthan, India.
2Assistant Professor, Department of General Surgery, Government Medical College Kota,
Rajasthan, India.
3Junior Resident, Department of General Surgery, Government Medical College Kota,
Rajasthan, India.
4Junior Resident, Department of General Surgery, Government Medical College Kota,
Rajasthan, India.
SAssistant Professor, Department of General Surgery, Government Medical College Kota,
Rajasthan, India.
Sr. Professor, Department of General Surgery, Government Medical College Kota,
Rajasthan, India.

Received: 04-02-2023 / Revised: 18-03-2023 / Accepted: 10-04-2023
Corresponding author: Dr Prem Dayal
Contflict of interest: Nil

Abstract

Background: One in seven people may get acute appendicitis at some point in their lives, making
it one of the most common abdominal surgery emergencies. The lifetime risk is 6.7% for women
and 8.6% for males; it is lowest at both extremes of age and highest in the twenties and thirties. A
clinical examination can be between 70 to 87% accurate in identifying acute appendicitis. In cases
of acute appendicitis, many surgeons advocate for immediate surgical surgery to prevent
perforation, even if it means accepting a negative appendectomy rate of 15-20%. The purpose of
this research was to evaluate the accuracy of the Alvarado scoring system vs the Tzanaki scoring
system for identifying cases of acute appendicitis.

Methodology: Our tertiary care facility hosted this cross-sectional, prospective, non-randomized
investigation. Participants had to be experiencing pain in the right lower abdomen. The appropriate
history, physical, and laboratory tests were performed. Patients had open appendicectomy after
being scored with the Alvarado and Tzanakis systems. The pathologist's histology findings formed
the basis of the final diagnosis. Both scoring methods were evaluated and compared based on their
sensitivity, specificity, PPV, NPV, and diagnostic accuracy.

Results: There were a total of 100 participants in this study. Tzanakis scores of 8 or higher were
present in 84 individuals. The Alvarado score was 7 or above for 82% of the patients. In 85 percent
of cases, appendicitis was confirmed by a histological analysis.

The Tzanakis score was as follows: 97% sensitivity, 93% specificity, 98.81% positive predictive
value, 87.50% negative predictive value, and 97% accuracy.

Sensitivity = 94.12%, specificity = 86.67%, PPV = 97.56%, NPV = 72.22 %, accuracy = 93%;
Alvarado score.
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Conclusion: According to the results of this research, the Tzanakis scoring system is more
sensitive, specific, and diagnostically accurate than the Alvarado scoring system.

Therefore, Tzanaki's score is a useful tool for making a correct diagnosis of acute appendicitis and
decreasing the number of unnecessary appendicectomy procedures.
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This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative
(http://www.budapestopenaccessinititative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided

original work is properly credited.

Introduction

There's excellent justification for the analogy
between the stomach and Pandora's box.
Diseases of the abdomen are a source of great
clinical interest because of the vast number of
viscera and other anatomical components that
it comprises. In many diseases and disorders
manifesting as abdominal pain, a thorough
examination of the abdomen and clinical
correlation is one of the most essential
diagnostic ~ tools and  constitutes the
cornerstone of care. The necessity of a
thorough clinical examination still cannot be
overstated, despite the many diagnostic tools
available today. [1]

One in seven people may get acute appendicitis
at some point in their lives, making it one of
the most common abdominal surgery
emergencies. There is a 6.7% lifetime risk in
women and an 8.6% risk in men, with the
highest rates occurring in one's twenties and
thirties and decreasing with age. [2]

The accuracy of clinical examination in
diagnosing acute appendicitis is 70 to 87%
[3,4]. Abdominal pain is the most typical sign.
Typically, the patient will report pain in the
periumbilical or epigastric area that spreads to
the right iliac fossa. Symptoms include high
body temperature, loss of appetite, nausea, and
vomiting. Twenty percent to thirty-three
percent of people with acute appendicitis have
unusual signs, making clinical diagnosis
challenging for both doctors and patients. [5,6]
Acute appendicitis can present clinically in a
wide range of ways, depending on factors such
as the patient's age, appendix position, and the
severity of the inflammatory response.
Misdiagnosis of acute appendicitis occurs in 1
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out of 5 cases due to varying -clinical
presentations, and appendicectomy rates range
from 15% to 40% due to this problem. [7] In
cases of acute appendicitis, many surgeons
advocate for immediate surgical surgery to
prevent perforation, even if it means accepting
a negative appendectomy rate of 15-20%.

Normal appendix removal is expensive for
patients and the healthcare system as a whole.
Perforation and subsequent peritonitis are
complications that might arise from a delayed
or incorrect diagnosis and subsequent surgical
intervention.

Therefore, several clinical scoring systems
have been created throughout the years [8] due
to the need of early and correct diagnosis and
the realization that clinical evaluation is the
best and most accurate diagnostic technique
for appendicitis.

Acute appendicitis can be diagnosed with the
help of the Alvarado Score, a quick, simple,
and inexpensive diagnostic tool [9]. Another
grading method that incorporates clinical
assessment, inflammatory markers, and
ultrasonography is the Tzanakis score [10].

Our research intends to evaluate how well the
Alvarado Scoring system and the Tzanakis
Scoring system detect acute appendicitis.

Materials and Methods

A tertiary care center conducted this
prospective, non-randomized observational
study. The research project was given the
green light by the local ethics committee. Each
participant in the study provided written
informed consent before they were enrolled.
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One hundred patients diagnosed with acute
appendicitis and subjected to emergency open
appendectomy between January 2021 and
January 2022 were analyzed in this study.

At check-in, we got Tzanakis and Alvarado
scores. Histopathological evaluation (HPE) is
performed on surgical specimens after surgery.

Histopathological findings are used as the gold
standard for diagnosing acute appendicitis.

Alvarado scoring:

Migratory abdominal pain-1
Anorexia-1

Nausea-1

Rebound tenderness-1

Leucocytosis-2

Shift of white blood cell count to left-1
e FElevated temparature-1

e Tenderness in right lower quadrant-2

Total-10

1-4---discharge
5-6---Observation
7-10---surgery

Tzanakis scoring:

e Tenderness in the lower right abdomen
area = 4 pts.

e Three points
rebounding.

e Two points are awarded based on
laboratoryresults for white blood cell count
count of over 12,000.

Result

of discomfort upon
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e A positive ultrasonography diagnosis of
appendicitis is worth 6 points.

o fifteen, all in the 8+ range-A surgical
diagnosis of acute appendicitis

Inclusion Criteria

e Everyone who has symptoms that suggest
they have acute appendicitis.

e Atleast 12 years old.

e Providing one's written, fully-informed
consent.

Exclusion Criteria

e Constant discomfort for more than five
days.

e Younger than 12 years of age.

e Right iliac fossa trauma in the past.

e Patients with a history of abdominal
operations.

e Individuals experiencing issues in the
urinary tract.

e Appendicular complications such as

perforation, abscess, tumor, and other

abnormalities are present.

Peritonitis Characteristics.

Symptoms of a bowel blockage.

Those who refuse surgical intervention.

Expectant mothers.

The P value was determined by using a paired
t-test, and the cut off for significance was set at
0.05. SPSS, a statistical tool, version 21 was
used for the calculations.

Table 1: Sex

No of cases

Female

38

Male

62

Total

100

Males (62%) were more likely than females (38%) to experience acute appendicitis.
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Table 2: Age
Age Group (years) | No. of Patients | Percentage (%)
11-30 72 72
31-50 22 22
>50 6 6
TOTAL 100 100

Acute appendicitis is a disease of the young, typically affecting those between the ages of 11 and
30, and then those between the ages of 31 and 50.

The average age of our patients was 26.28, and the SD was +11.58.

Table 3: Alvarado score

SEX Total
F M
<7 8 10 18
>7 30 52 82
Total 38 62 100

18 patients (10 men and 8 females) had an Alvarado score of 7, as seen in the table. Thirty-two
women and fifty-two men received a score of seven or higher.

The male population had a higher Alvarado majority than the female population.

Table 4: Tzanakis score

SEX Total
F M
<8 7 9 16
> 8 31 51 84
Total 38 62 100

16 patients (9 men and 7 females) had a Tzanakis score of less than 8, as seen in the table. Eighty-
four individuals (31 women and 51 men) scored an 8 or higher. The male population had a higher
mean Tzanakis score than the female population.

Table 5: Alvarado Score

HPEREPORT
Acute Appendicitis | Normal
< (n=82) 80% 2%
Less than 7 (n=18) | 5% 13%
Total (n=100) 85% 15%

Post Operative Correlation with HPE Report

According to Alvarado score, 82 patients were diagnosed to have appendicitis. Out of these 82, 80
patients had evidence of appendicitis histopathologically, 2 patients were falsely diagnosed to have
appendicitis by Alvarado scoring system. Alvarado ruled out appendicitis in 18 cases, but
histopathology confirmed the diagnosis in 5.

Gupta et al. International Journal of Toxicological and Pharmacological Research

283



International Journal of Toxicological and Pharmacological Research

ISSN: 0975-5160, p-ISSN: 2820-2651

Table 6: Tzanakis score- Post operative Correlation with HPE Report

HPEREPORT
Acute Appendicitis Normal
More than 8(n=84) 83% 1%
Less than 8(n=16) 2% 14%
Total(n=100) 85% 15%

Eighty-four people were determined to have
appendicitis using the Tzanakis score.
Tzanakis rating indicated that 83 of these 84
patients actually had appendicitis, while 1 was
incorrectly diagnosed with appendicitis.
Tzanakis ruled out appendicitis in 16 cases,
however a histopathology review found that 2
of those patients actually did have the
condition.

Our research showed that the Alvarado Score
had a positive predictive value of 97.56%, a
negative predictive value of 72.22%, a
sensitivity of 94.12%, and a specificity of
86.67%.

Tzanakis score had a positive predictive value
of 98.81% and a negative predictive value of
87.50%, with a sensitivity and specificity of
97.65% and 93.33%, respectively. Alvarado
score diagnostic accuracy was 93%, whereas
Tzanakis score accuracy was 97%.

Discussion

One of the most frequent reasons for a surgical
emergency is acute appendicitis. Although
appendicitis is commonly diagnosed clinically,
it is always challenging for a surgeon to
accurately rule out other reasons that may
resemble appendicitis, leading to a high
negative appendicectomy rate [11].

Non-invasive scoring methods, such as the
Alvarado and Tzanakis scoring system, have
improved over the years, making it easier to
make a diagnosis and reducing the likelihood
of unneeded surgeries for these patients.
Although it has its flaws, the Alvarado system
is the more popular of the two. However, the
Tzanakis scoring method is preferred over

Alvarado's since it incorporates clinical
examination, laboratory assistance, and
Gupta et al.

ultrasound to make a definitive diagnosis of
acute appendicitis. Using a sample size of 100
patients, the present study contrasted the
Alvarado and Tzanakis scoring systems and
analyzed the correlation between the intra-
operative observations and the post-operative
HPE reports to arrive at a definitive diagnosis.

The preponderance of males in our study
population is consistent with that of other
studies [12,13]. The average age of our patients
was 26.28, and their standard deviation was
11.58, both of which are in line with the results
found in the aforementioned worldwide
literature. In terms of sensitivity, Alvarado
scored 94.12%, while Tzanakis scored
97.65%; in terms of specificity, Alvarado
scored 86.7%, while Tzanakis scored 93.33%.
Similarly, Alvarado's positive predictive value
was 97.56%, while Tzanakis' was 98.81%.
Alvarado and Tzanakis had a negative
predictive value of 72.22 and 87.50 percent,
respectively.

Our study's sensitivity (93.33%) and overall
diagnostic accuracy (90%), as well as those of
another study [14,15], are comparable;
however, our study's specificity (93.33%) is
better than that of the other study's (66.66%).

Tzanakis et al. [16] found that the scoring
method was 95.4% sensitive and 97.4%
specific. We found similar results in our
investigation, with a sensitivity of 97.65% and
a specificity of 93.11%. The sensitivity and
specificity reported by Sigdel GS et al. [17]
were 91.48 and 66.86 percent. They explained
that the low specificity of USG (63.82%) was
attributable to individual bias. The sensitivity
and specificity [ 18] of ultrasound examinations
range from 75% to 90% and 86% to 100%,
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respectively, and are
dependent.

highly operator-

Similar to our results, Sigdel GS et al. found a
positive and negative predictive value of
97.27% and 33.33 percent, respectively. The
elimination of radiological observer bias in our
study is another factor contributing to the
significant negative predictive value [17].

The Alvarado score has a sensitivity of 98.8%
and a specificity of 93.3%, according to
research by Harsha BK ez al [19]. They also
claimed an NPV of 83.3% and a PPV of
89.3%, whereas the actual figures were
97.56% and 72.22%. Our study's PPV is higher
than that of Harsha BK et al.'s 45 because we
used a larger sample size. Our study's
sensitivity of the Alvarado score (94.1%) is
little lower than that reported by Harsha BK et
al (95.9%), but the difference is not
statistically significant. Our 15% negative
appendectomy rate is comparable to the 15-
25% reported by Raja et al and Joshi et al
[20,21]. In order to prevent perforation, many
surgeons recommend immediate surgical
surgery for cases of acute appendicitis.

Women actually had a higher rate of
appendectomy complications than men did.
High probabilities of alternative diagnosis in
females of reproductive age group account for
the disparity.

Conclusion

One common surgical emergency is acute
appendicitis. Negative appendectomy rates can
be lowered with careful clinical judgment,
supported by research and a valid scoring
system. We found that the Tzanakis score
outperformed the Alvarado score in terms of
sensitivity and specificity.

In addition, when compared to the Alvarado
score, the Tzanakis score showed superior
diagnostic accuracy. As a result, the Tzanakis
score can be used to make an appendicitis
diagnosis, and in the future, unnecessary
appendectomies can be avoided. The results of
this research show that the Tzanakis scoring
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system is a useful tool for assessing the
precision of a diagnosis of acute appendicitis.
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