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Abstract

Background: Acute appendicitis is the most common surgical emergency,
and early surgical intervention can improves outcomes. Diagnosing
appendicitis can be difficult, and a high level of suspicion is important to
prevent serious complications. The aim of this study was to evaluate accuracy
and effectiveness of the Alvarado scoring system and Tzanaki scoring systems
in the diagnosis of acute appendicitis to compare Sensitivity, Specificity,
Positive predictive value (PPV), Negative predictive value (NPV) and
Diagnostic accuracy. Materials and Methods: A total of 92 patients were
included in this study. Data collected from the Database were carefully entered
into a Microsoft Excel worksheet. After appendecectomy was performed on
each patient, The samples were sent for Histopathological examination. We
personally measure the ALVARADO score and TZANAKI score.We then
correlated these scores with histopathological results and performed statistical
analysis. Result: Of the 92 patients 55(59.78%) male and 37(40.21%) were
female. The highest number of patients was seen in the 12-20 age group
(32.60%), followed by the 21 -30 age group (29.34%). In our study we found
that the sensitivity of TZANAKI scoring system (86.36%) was more as
compared to that of ALVARADO scoring system (43.93%) whereas the
specificity of ALVARADO scoring system (92.30%) was higher than that of
TZANAKI scoring system (73.07%). The Positive predictive value of
ALVARADO scoring system (93.54%) was higher than TZANAKI scoring
system (89.06%). The Negative predictive value of TZANAKI scoring system
(67.85%) was higher than ALVARADO scoring system (39.34%).
The diagnostic accuracy of TZANAKI scoring system (82.60%) was higher
than ALVARADO scoring system (57.60%). Conclusion: The TZANAKI
scoring system offers a superior diagnostic approach than ALVARADO
scoring system for identifying acute appendicitis.

INTRODUCTION

The vermiform appendix is commonly thought of as
a vestigial organ. Its propensity to produce
discomfort and result in appendicitis is the only
reason it matters during surgery.! The most
frequent surgical emergency is acute appendicitis,
and results can be improved with prompt surgery.
Appendicitis diagnosis can be challenging, thus it's
critical to have a high degree of suspicion in order to
avoid major complications from the illness.
Experienced  doctors  diagnose  appendicitis
approximately 80% of the time depending on a
combination of physical examination, medical

history, & laboratory studies.””) Men had a lifelong
risk of 8.6 percent & women had a lifelong risk of
6.7 percent of appendicitis, with a peak incidence
occurring in the next ten years of existence. Right
lower abdominal pain, gastrointestinal symptoms
starting after the onset of pain, and a systemic
inflammatory response with leucocytosis and
neutrophilia, high CRP concentration, & fever are
considered for the diagnosis of appendicitis.®! To
aid with diagnosis, a variety of lab-based and
clinical grading systems have been established.!
The Alvarado score is a scoring system utilized to
diagnose acute appendicitis.®® This scale, also called
MANTRELS, has two laboratory tests and six
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clinical domains (three symptoms and three signs),
each of which is assigned an additive point score
that can reach a maximum of ten points.[! An acute
case of appendicitis is consistent with an Alvarado
score of 5 or 6. A score of 7 or 8 suggests that there
may be a higher risk of appendicitis, and a score of
9 or 10 shows that the diagnosis has been made.[’]
The Tzanaki scoring system, which has four criteria
and a total score of fifteen, is a straightforward
method developed by Tzanakis and associates for
the diagnosis of appendicitis. This is an amalgam of
ultrasonography, clinical examination, and assays
for indicators of inflammatory response. Overall 15
points; >8: Surgery is necessary if appendicitis is
diagnosed.[®! This study's objective was to assess the
PPV, NPV, specificity, sensitivity, & precision of
diagnosis of the Alvarado and Tzanaki scoring
systems in the acute appendicitis diagnosis.

MATERIALS AND METHODS

This retrospective observational study had been
conducted on 92 patients of AA at the Department
of General Surgery, Parul Institute of Medical
Science and Research, Parul University, Vadodara,
Gujarat, India between 1%t April 2023 to 31st March
2024,

Inclusion Criteria

Patients were clinically suspected of having acute
appendicitis when they complained of right iliac
fossa pain.

Exclusion Criteria
e Patient’s age <12 years and >60 years
e Pregnant Females
o Palpable Appendicular mass
Methodology
This study had 92 patients in total. Every patient had
a thorough medical history recorded, and then
clinical  examinations and any  required
investigations were carried out. The gathered data
from the record section were carefully entered into a
Microsoft Excel worksheet. Patients were evaluated
using two different scoring systems- ALVARADO
scoring system & TZANAKI scoring system.[®®l
[Table 1 & 2]

RESULTS
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Figure 1: Comparison of Alvarado score and Tzanaki
score in diagnosis of Acute appendicitis

Table 1: Alvarado scoring system.

Features Score

Symptoms

Migratory RIF Pain 1

Nausea/ Vomiting 1

Anorexia 1

Signs

tenderness in RIF 2

Fever (>37.5 C) 1

Rebound tenderness 1

Lab Reports

Raised WBC (>11000/cm3) 2

Shift of WBC to left 1

TOTAL 10

Table 2: Tzanaki scoring system

Components Present Absent
Presence of right lower abdominal tenderness 4 0
Raised WBC (>12000/cm3) 2 0
Rebound tenderness 3 0
Positive ultrasound scan findings of Appendicitis 6 0
TOTAL 15

Table 3: Categorization in the groups

Category Alvarado Tzanakis

D(Definite) >8 >12

HP (High Probability) 7-8 8-12

LP(Low Probability) 5-6 5-7

U(Unlikely) <5 <5

Following the final score, patients in both groups
were divided into 4 groups.

After appendecectomy was performed on each
patient, The samples were sent for Histopathological
examination. We  personally measure the
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ALVARADO score and TZANAKI score. We then
correlated these scores with histopathological results
and performed statistical analysis.

Our findings are based on an examination of ninety-
two patients who had an appendectomy after
receiving a diagnosis.

Of the 92 patients, 55(59.78%) male and

In our study total of 92 patients clinically suspected
and diagnosed with acute appendicitis underwent
appendicectomy. According to histopathological
results, 52 patients (56.52%) had acute appendicitis,
14 patients (15.21%) had perforated appendicitis,
and 26 patients (28.06%) had subacute appendicitis.

37(40.21%) were female.

Table 4: Distribution of patients according to Age in years

Age (years) Number of patients Percentage
12- 20 30 32.60

21-30 27 29.34

31-40 18 19.56

41-50 8 8.69

51-60 9 9.72

The age group of 12 to 20 saw the most patients (32.60%), followed by the age group of 21 to 30 (29.34%).

Table 5: Distribution of patients according to Alvarado scoring system and Tzanaki scoring system

Category Alvarado Tzanakis
D(Definite) 16 33

HP (High Probability) 29 34
LP(Low Probability) 27 22
U(Unlikely) 20 3
TOTAL 92 92

Table 6: Comparison of Alvarado scoring system with histopathological diagnosis

Histopathological examination Report

Acute Subacute
Alvarado score >7 29(TP) 2 (FP) 31
<7 37(FN) 24 (TN) 61
Total 66 26 92

To enhance our evaluation, we sub-divided the cases in 2 different categories: acute and subacute. The acute

group includes perforated cases.

TP- True positive, TN- True negative, FP- False positive, FN- False negative

Table 7: Comparison of Tzanaki scoring system with histopathological diagnosis

Histopathological examination Report

Acute Subacute
Tzanaki score >8 57(TP) 7(FP) 64
<8 9(FN) 19(TN) 28
Total 66 26 92

Table 8: Comparison of Alvarado scoring system and Tzanaki scoring system in diagnosis of Acute appendicitis

Statistical analysis Alvarado Tzanakis
Sensitivity 43.93% 86.36%
Specificity 92.30% 73.07%
PPV 93.54% 89.06 %
NPV 39.34% 67.85%
Diagnostic Accuracy 57.60% 82.60%

DISCUSSION

When hospitals are handling acute surgical
emergencies, the most common differential
diagnosis that they see is acute appendicitis. The
inflammatory organ is still surgically removed as the
standard of care. While the practice of relying on
clinical expertise to diagnose and opt for an
appendecectomy is well-established, there are also
several diagnostic strategies proposed to lower the
frequency of nonessential appendectomy
procedures. 1%

To determine which clinical scoring system is more
sensitive, specific, and accurate in diagnosing acute
appendicitis, a number of research studies and
investigations have been carried out in addition to
the development of numerous clinical scoring
systems. [12-13]

When the Alvarado scoring system was examined
with the Tzanakis scoring system it contained more
characteristics, but an imaging study not present,
which is now an essential element of diagnosis.
Tzanaki scoring system is enhanced by the superior
insights gained from ultrasound (USG) findings,
which have contributed an additional six points.
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In our investigation, we discovered that the
ALVARADO scoring system (43.93%) specificity
was lower than the TZANAKI scoring system
(73.07%) specificity, while the TZANAKI scoring
system (86.36%) sensitivity was higher. The
TZANAKI scoring system demonstrates higher
sensitivity, indicating its ability to correctly identify
more true positive cases. However, the TZANAKI
scoring system has higher specificity, meaning it is
better at correctly identifying true negative cases.
The PPV of ALVARADO scoring system (93.54%)
was higher than TZANAKI scoring system
(89.06%). The NPV of TZANAKI scoring system
(67.85%) was higher than ALVARADO scoring
system (39.34%). The ALVARADO scoring system
has a slightly higher PPV, indicating its reliability in
correctly predicting true positive cases when the
score is positive. However, the TZANAKI scoring
system has a better NPV, correctly predicting true
negative cases when the score is negative.

The diagnostic accuracy of TZANAKI scoring
system (82.60%) was higher than ALVARADO
scoring system (57.60%). The TZANAKI scoring
system overall demonstrates better diagnostic
accuracy, considering both  sensitivity and
specificity. It strikes a balance between correctly
identifying positive and negative cases.

A study by Shashikala V et al revealed that the
TZANAKI scoring systems sensitivity stands at
79.62%, its specificity at 83.3%, while the PPV is
97.72% & the NPV is 31.25%. The ALVARADO
scoring system has a 61.9% sensitivity, a 50%
specificity, 86% PPV, & a 15% NPV.14

A study done by Murugesan et al demonstrated that
the TZANAKI scoring systems sensitivity stands at
89.6%, its specificity at 75%, while the PPV is
97.5% & the NPV is 33.3%. The sensitivity and
specificity of the ALVARADO scoring system are
76% and 75%, respectively, and the PPV and NPV
are 97.2% and 21.4%, respectively.®

The selection of an appropriate scoring system in
clinical practice depends on individual patient
characteristics and the desired trade-offs between
sensitivity and specificity. Both scoring systems
have their advantages and limitations, and doctors
must consider these factors when making a
diagnosis.

CONCLUSION

Compared to the Alvarado scoring system, the
Tzanaki scoring system provides a better diagnostic
method for determining acute appendicitis. It
surpasses the latter in terms of *sensitivity,

specificity, positive predictive value, and negative
predictive value*. Employing the Tzanaki scoring
system for determining the necessity of an
appendectomy could potentially reduce the
incidence of unnecessary appendectomies.
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