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Abstract:

BACKGROUND: Acute appendicitis is the most common cause of acute abdomen countered worldwide. Several
scoring systems have been developed to aid clinicians in diagnosis. Alvarado score is one of the commonly used
scoring systems which is bases on clinical and laboratory investigations. Tzanakis scoring system uses clinical,
USG and laboratory markers.

AIM:To compare the diagnostic efficacy of Modified Alvarado score and Tzanakis score with Histopathological
diagnosis in clinically diagnosed appendicitis.

Methodology:Hospital based, single center, single blind, prospective observational study.45 patients who are
clinically and sonographically diagnosed of acute appendicitis who met the inclusion and exclusion criteria were
taken. Samples from appendicectomies were submitted to histopathology, which was used the gold standard for
the definitive diagnosis of acute appendicitis. The specificity, sensitivity, positive predictive value(PPV), negative
predictive value(NPV), diagnostic accuracy of Alvarado and Tzanaki scoring system was calculated.
RESULTS:The sensitivity, specificity, positive predictive value and negative predictive value of Alvarado score
was 53.66%, 100.0%, 100.0% and 17.39% respectively. The sensitivity, specificity positive predictive value and
Negative predictive value of Tzanakis score was 90.24%, 75.0%, 97.37% and 42.86% respectively.
CONCLUSIONS:Tzanakis score is more effective than Alvarado score for the diagnosis of Acute appendicitis.
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I. INTRODUCTION

Acute Appendicitis is one of the most common causes of an acute abdomen in young adults. The lifetime
risk of acute appendicitis in the general population is 7%, and up to 10% of acute appendicitis occurs in the
geriatric population 221, Appendicitis tends to have a more complicated course with advancing age. To supplement
the clinical diagnosis and to reduce the frequency of unnecessary appendicectomy, the importance of laboratory
investigations like White Blood Cell counts and C-reactive protein etc values has been stressed. 3% The use of
Ultrasonography as a diagnostic tool for appendicitis has been widely known and studied. *Various scores
combining clinical features and laboratory investigations have also been developed and are good enough to reach
the diagnosis. Naming a few are Alvarado score, Modified Alvarado score , Tzanakis score, Lintula score,
RIPASA score etc. The objective of the study is to compare the diagnostic efficacy of Modified Alvarado score
and Tzanakis score with Histopathological diagnosis in clinically diagnosed appendicitis.

Il. MATERIALS AND METHODS

After obtaining approval from the Institutional Ethics Committee, the prospective observational study
was conducted. Sample size of 41 cases was calculated at 95% confidence and 8% error to verify the expected
sensitivity of 94.1% of Modified Alvarado score criteria. 45 Patients admitted in Department of General Surgery,
SMS JAIPUR between August 2021 to December 2022 with symptoms and signs clinically suggestive of acute
appendicitis; planned for elective laparoscopic or emergency open appendectomy were selected for the study.
They were included after obtaining valid consent. At the time of admission, Modified Alvarado and Tzanakis
score were tabulated.
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Inclusion Criteria:

1. The patients clinically and sonographically diagnosed as acute
appendicitis.

2. Patient undergoing open or laparoscopic appendicectomy.

3. Patients who have given valid written informed consent
Exclusion Criteria:

1. Patients not fit or not willing for surgery.

2. Appendicular perforation, Appendicular abscess, Appendicular mass.
3. Patient with Equivocal findings in ultrasonography.

4. Pregnant patients with appendicitis.

5. Patients undergoing interval appendicectomy.

6.Children below 10 years age.

Modified Alvarado Score

Migratory pain — 1 point

Anorexia — 1 point

Nausea — 1 point

Elevated temperature — 2 points

Rebound tenderness — 1 point

Nausea/\VVomiting — 1 point

Leucocytosis — 2 points

Score <5 — Unlikely to be appendicitis
5-6 — Low Probability to be appendicitis
6-7 — High Probability to be appendicitis
>8 — Definite appendicitis

NoamrMwDDE

Tzanakis Score

1. Presence of total leucocyte count greater than 12000 — 2 points

2. Rebound Tenderness— 3 points

3. Presence of right lower abdominal tenderness— 4 points

4. Ultrasound findings positive for Appendicitis— 6 points
Score>8 - indicating Acute Appendicitis requiring surgery

All patients underwent either Open or Laparoscopic Appendectomy. Correlation of both Alvarado and

Tzanakis scores was done with the histopathological diagnosis of the specimen obtained.

1. RESULTS
TABLE 1: AGE DISTRIBUTION AMONG STUDY SUBJECTS
IAGE IN YEARS FREQUENCY PERCENT
10-20 18 40.0
21-30 17 378
31-40 7 15.6
41-50 3 6.7
MEAN AGE 24.87+9.657
TOTAL 45 100.0

Acute appendicitis is a disease of the young commonly seen in the age group of 10-20 years followed by 21-30
years.

TABLE 2: GENDER DISTRIBUTION AMONG STUDY SUBJECTS

GENDER FREQUENCY PERCENT
MALE 27 60.0
FEMALE 18 40.0
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TABLE 3: ASSOCIATION OF ALAVARDO SCORE WITH HISTOPATHOLOGICAL
EXAMINATION(HPE)

ALAVARDO SCORE HPE P VALUE
POSITIVE NEGATIVE
POSITIVE N 22 (TP) 0 (FP) 0.059
% 53.7 0.0
NEGATIVE N 19 (FN) 4(TN)
% 463 100.0

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

Among total 45 cases, 22(53.7%) were positive on both Alvarado score and HPE, 4 were negative on
both Alvarado score and HPE. 19 (46.3%) were negative on Alvarado score but positive on HPE and there were
no cases which were positive on Alvarado sore but negative on HPE. No significant association was found
between Alvarado score and HPE.

TABLE 4: ASSOCISTION OF TZANAKIS SCORE WITH HPE

TZANAKIS SCORE HPE P VALUE
POSITIVE NEGATIVE
POSITIVE N 37 (TP) 1(FP) 0.009%
% 90.2 25.0
NEGATIVE N 4 (FN) 3(TN)
% 98 75.0

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

Among total 45 cases, 37(90.2%) were positive on both Tzanakis score and HPE, 3 were negative on
both Tzanakis score and HPE. 4 (9.8%) were negative on Tzanakis score but positive on HPE and there was 1
case (25%) which was positive on Tzanakis sore but negative on HPE. Significant association was found between
Tzanakis score and HPE (P <0.05).

TABLE 5: ASSOCISTION OF ALAVARDO AND TZANAKIS SCORE WITH HPE

MODIFIED ALVARADO
HPE SCORING TZANSKI SCORE | P VALUE
Mean 6.29 10.73
POSITIVE (41) ) 1470 1988 0.000*
Mean 4.25 6.50
NEGATIVE (4) ) Do . 0010

Among HPE positive cases mean Alvarado score was 6.29+1.470 and mean Tzanakis score was
10.73+1.988. Tzanakis score was significantly higher compared to modified Alvarado score (P<0.05). Among
Histopathological Examination negative cases mean alavardo score was 4.25+0.957 and mean Tzanakis score was
6.50+2.517 Tzanakis score was higher compared to modified Alvarado score (P<0.05).
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TABLE 6: COMPARISON OF ALAVARDO SCORE AND TZANAKIS SCORE

ALAVARDO SCORE TZANAKIS SCORE
SENSITIVITY 53.66 90.24
SPECIFICITY 100.0 75.0
POSITIVE PREDICTIVE VALUE 100.0 97.37
NEGATIVE PREDICITVE 17.39 42.86

VALUE

Alvarado score showed Sensitivity-53.66%, Specificity-100.0%, Positive Predictive Value-100.0% and
Negative predictive Value-17.39%.

Tzanakis score showed Sensitivity-90.24%, Specificity-75.0%, Positive Predictive Value-97.37% And Negative
Predictive Value-42.86%.

IV. DISCUSSION

Total 45 subjects were included in the study. Among these 45, majority i.e., 18 (40%) were in 10-20
years age group, followed by 17 (37.8%) were in 21-30 years age group, 7 (15.6%) were in 31-40 years age group
and only 3 (6.7%) were in 41-50 years age group. In a study by Choudhary etal° Dutta etal.** and J. A. H. Lee
etal.*? majority of the subjects belonged to 21-30 years age group similar to this study. Mean age in the study was
24.87+9.657 years similar to a study by Dar etal.*® in which it was 25 years. Appendix is common in the younger
age because of the larger proportion of lymphoid tissue which was consistent with this study 2.

Among 45 subjects, 27 (60%) were males and 18 (40.0%) were females. This was similar to studies by
Dutta etal.*! Roger Luckmann etal.'* and Gideon etal.'® in which male predominance was seen.

Among total 45 cases, 22(53.7%) were positive on both Alvarado score and HPE, 4 were negative on
both Alvarado score and HPE. 19 (46.3%) were negative on Alvarado score but positive on HPE and there were
no cases which were positive on Alvarado sore but negative on HPE. Hence 53.7% were true positive, 100% were
true negative, 46.3% were false negative and 0 cases were false positive. Alvarado score showed Sensitivity-
53.66%, Specificity-100.0%, Positive Predictive Value-100.0% and Negative Predictive Value-17.39%. In a study
by Dar etal.*® 93.75% were true positive, 85% were true negative, 6.25% were false negative and 15% were false
positive. The results of this previous study were different from the present study; however Sensitivity and NPV
was more comparable. In this study, no significant association was found between Alvarado score and HPE
contrary to a study by Dar etal .*3

Among total 45 cases, 37(90.2%) were positive on both Tzanakis score and HPE, 3 (75%) were negative
on both Tzanakis score and HPE. 4 (9.8%) were negative on Tzanakis score but positive on HPE and there was 1
case (25%) which was positive on Tzanakis sore but negative on HPE. Hence in this study, 90.2% were true
positive, 75% were true negative, 9.8% were false negative and 25% were false positive on Tzanakis score.
Tzanakis score showed Sensitivity-90.24%, Specificity-75.0%, Positive Predictive Value-97.37% And Negative
Predicitve Value-42.86%. In a study by Dar etal.® 79.5% were true positive, 86.5% were true negative, 20.5%
were false negative, 13.5% were false positive, positive predictive value was 97.5 and negative predictive value
was 86.4 on Tzanakis score which was similar to this study. In this study, significant association was found
between Tzanakis score and HPE (P <0.05) similar to a study by Dar etal.*3

In a study by Choudhary etal.2® sensitivity, specificity, positive predictive value and negative predictive
value of Alvarado scoring system to be 65.11%, 35.71%, 86.1% and 14.28% respectively. The results of the
present study were similar to the previous one except that specificity of the previous study was much less
compared to this study. Sensitivity, specificity, positive predictive value and negative predictive value of Tzanakis
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scoring system in study by Choudhary etal.’® was 83.72%, 78.57%, 96% and 44% respectively similar to this
study.

Mean Tzanakis score was significantly higher than mean Alvarado score among HPE positive cases and
was significantly lower than Alvarado score among HPE negative cases. Tzanakis score was significantly
associated with HPE and Alvarado score was not.

V. CONCLUSION
The most common symptom in the study was lower abdominal tenderness followed by nausea/vomiting.
On Alvarado scoring system sensitivity of 53.66%, specificity 0f100.0%, positive predictive value of 100.0% and
negative predictive value of 17.39%. On Tzanakis scoring system, a sensitivity of 90.24%, specificity of 75.0%,
positive predictive value of 97.37% and Negative predictive value of 42.86%. Hence, we conclude that Tzanakis
score is more effective than Alvarado score for the diagnosis of Acute appendicitis.
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