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Introduction
Since it was first described in 1886,1 acute appendicitis 

has remained to be one of the most important clinical causes 
of acute abdominal pain and indication for emergency sur-
gery.2 About 7-8% of the general population in the developed 
world will suffer from acute appendicitis in their lifetime.3 To 
this day, accurately diagnosing acute appendicitis remains a 
challenge.4-5 Delays in diagnosing acute appendicitis could 
result in perforation and peritonitis in up to 15-30%6-7 of pa-
tients resulting in higher peri-operative morbidity and mor-
tality.6 In order to minimize these complications of delayed 
diagnosis and treatment, aggressive surgical intervention 

(especially when diagnosis is equivocal) has been advocat-
ed for.8 However, this aggressive surgical intervention more 
frequently results in the removal of normal appendices with 
negative appendectomy rates of 15 to 37.6%.9-10 This may 
lead to avoidable peri-operative morbidity, mortality cost of 
health care and delay in identifying the correct diagnosis and 
its prompt treatment.11 It is therefore of utmost importance 
to accurately diagnose acute appendicitis and offer timely 
and appropriate treatment.

In attempts to improve the clinicians’ ability to diag-
nose acute appendicitis, numerous scoring systems have 
been developed but each has its challenges that have limit-
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ed their universal applicability.6 Computerized Tomography 
(CT) Scanning has fast become the diagnostic modality of 
choice for pre- operative evaluation of patients suspected to 
have acute appendicitis.12-13 However, CT scans are not wide-
ly available or affordable, more so in resource limited set-
tings.14 The purpose of this paper therefore was to determine 
the diagnostic accuracy of Tzanakis score in the diagnosis of 
acute appendicitis.

Methods
Following ethical approval from the School of Medicine Re-
search and Ethics Committee, we carried out this descriptive 
cross sectional study at Mulago National Referral and Teach-
ing Hospital, Uganda. The researchers assessed patients for 
eligibility at the surgical unit of the Accidents and Emergen-
cy department. We prospectively enrolled consecutive con-
senting participants with a clinical diagnosis of acute appen-
dicitis who eventually underwent emergent appendectomy 
between July 2014 and April 2015. 
We performed a clinical assessment including Tzanakis 
Scoring followed by emergency appendectomy which was 
performed under general anesthesia by the attending staff 
surgeons after standard resuscitation and initiation of intra-
venous antibiotic therapy (ciprofloxacin and metronidazole). 
A consultant staff pathologist performed the histological ex-
amination of the removed 
appendix using hematoxy-
lene and eosin staining.
The Tzanakis score was 
developed by Nikolaos 
Tzanakis and colleagues in 
2005 in a quest for a cost 
effective tool for pre-oper-
ative diagnosis of acute ap-
pendicitis.15 The  variables of 
Tzanakis scoring system as 
described in previous valid-
ity studies were: Ultrasound 
positive for acute appendi-
citis (6 points), tenderness 
in the right lower abdomi-
nal quadrant (4 points), re-
bound tenderness (3 points) 
and a leukocyte count of ≥ 
12,000/L (2 points).15 We 
considered a cut off of ≥ 13 
as highly suggestive of acute 
appendicitis.15 We com-
pared the Tzanakis score 
to histological examination 
which is the Gold Standard 
for confirming the diagno-
sis of acute appendicitis. We 
calculated Sensitivity, Spec-
ificity, Positive and negative 
predicative values and over-

all diagnostic accuracy with their 95% Confidence Intervals. 
There was no blinding.
Abdominal ultrasonography was performed by an ultraso-
nographer using Philips HD3 brand with a linear 6 MHz 
probe. We considered ultrasonography positive if any four of 
the following were present; (i) aperistaltic non compressible 
blind ended sausage shaped structure arising from the base 
of the cecum, (ii) Distinct appendiceal wall layers, (iii) an 
appendiceal outer diameter greater than 6 mm, (iv) a tar-
get appearance of the appendix, (v) peri-appendicular fluid 
collection, (vi) echogenic prominent pericecal fat. Venous 
blood samples for white cell count were drawn by venepunc-
ture in the left cubital fossa.

Results
Out of 1573 patients admitted in the study period, 160 

(10.3%) had a clinical diagnosis of acute appendicitis. We 
enrolled these 160 patients with clinically diagnosed acute 
appendicitis who underwent emergency appendectomy. The 
mean age for the study population was 30.4 years (SD 12.5), 
age range 5-69 years with a male to female ratio of 2:1. 

All the 160 participants were resuscitated and given anti-
biotics before undergoing appendicectomy followed by his-
tological examination of the removed appendix.
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Figure 1: Patient flow chart 
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Abdominal Ultrasound scan was positive for acute ap-
pendicitis in 97% of participants and the white cell count was 
raised in up to 60 % of the participants 

The Tzanakis scoring system had a sensitivity of100% 
(95% CI 98-100) with a Positive predictive value of 97 % 
(95% CI 95-99) and specificity of 64% (95% CI 31-89)with 
negative predictive of 100%.The overall diagnostic accuracy 
was 98%. Negative appendectomy rate was 3% (4/153).

Discussion
We set to establish the accuracy of the Tzanakis score in 

the diagnosis of acute appendicitis.  We registered an impres-
sive performance of this scoring tool at sensitivity of 100% 
with positive predictive value of 97% compared to Histology. 
Our study population with average age of 30 years and male 
to female ratio of 2:1 was generally comparable in demo-
graphics and context to those of other studies on Tzanakis 
and other appendicitis scores.6,8,15

The performance of Tzanakis score in our study com-
pares well to other studies where sensitivity of the Tzanakis 
score was 91% to 97%.15-17

The specificity of Tzanakis score was 64% with NPV of 
100% which also compares well to the findings of other stud-
ies of Tzanakis score where specificity was 66%.15-17 The spec-
ificity of Tzanakis score is thought to be generally low be-
cause of the inherent low specificity of Ultrasound scanning  
which is a significant contributor the total Tzanakis score for 
a patient. However, for a diagnostic test such as this, the more 
important value is its sensitivity and predictive value in the 

setting in which it is used so 
as to identify as many of the 
diseased persons as possible 
for whom appropriate and 
timely treatment can then be 
given.18 When the diagnosis 
is clear based on clinical 
features, clinicians have the 
right to exercise prudence 
and judgment to choose not 
to proceed with potentially 
unnecessary investigations 
and procedures.

With high sensitivity, 
PPV and overall diagnos-
tic accuracy of 95%, the 
Tzanakis score performed 
better than the more widely 
known and used Modified 
Alvorado Scoring System 
(MASS) whose sensitivity is 
72% to 81%.17,19 An earlier 
study done at our very hos-
pital revealed that MASS had 
sensitivity of 81% which is 
lower than that for Tzanakis 
score. Indeed the authors of 
that paper discouraged the 

use of MASS and recommended that ultrasonography be 
considered part of the preoperative evaluation for patients 
suspected to have acute appendicitis, especially if there is a 
diagnostic dilemma.19 This paper lends more strength to the 
need for our study and more so to the possible usefulness of 
its findings.

Diagnostic value 
The preoperative diagnosis of appendicitis remains a 

challenge to many clinicians and mis-diagnosis of this con-
dition is still common.4-5 Making an accurate pre-operative 
diagnosis of acute appendicitis is important to ensure that 
patients with the disease are offered appropriate and timely 
treatment while avoiding unnecessary treatment for those 
who do not have it.

With a PPV of 97%, the Tzanakis score can pick up the 
vast majority of patients with acute appendicitis for whom 
appropriated intervention would then be given. In our study 
of Tzanakis score, only 4 out of 153 patients who had a pos-
itive test were revealed not to have acute appendicitis at his-
tology giving a negative appendectomy rate of only 3%.  This 
compares well to other prior studies on Tzanakis score or 
pre-operative CT scanning with rates ≤ 6%12,16,17 and is com-
paratively lower than to negative appendectomy rates of 22-
33% described for other scores especially MASS,5,9,20 and up 
to 37% for clinical diagnosis alone.9 Negative appendectomy 
comes with an otherwise avoidable perioperative morbidity 
and mortality and increased cost of care; moreover, it may 
leave the true diagnosis untreated.10
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Table 1: Distribution of Tzanakis’ score parameters: 

Parameter Frequency Proportion (%) 

Total White Blood Count 
      ≥ 12000 
      ≤ 12000 

 
96 
64 

 
60% 
40% 

Abdominal Ultrasound scan 
     Positive 
     Negative 

 
155 
5 

 
96.88% 
3.12% 

RLAQ Tenderness 
     Present  
     Absent 

 
160 
0 

 
100% 
0% 

Rebound tenderness 
     Present  
     Absent 

 
159 
1 

 
99. 
0.63% 
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Table 2: Comparison of Tzanakis score to Histopathology. 

Tzanakis 
Score 

Histopathology Totals 

Positive 
No.                       % 

Negative 
No.                       % 

≥ 13 149                    100  4                          36 153 
≤13    0                        0  7                          64     7 
Total  149 11 160 
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Also, with a NPV of 100%, it means no patient with acute 
appendicitis was missed. This means that no patients would 
be left untreated only to later suffer the complications of de-
layed treatment for acute appendicitis. 

With a diagnostic accuracy of 94%, the Tzanakis score 
can be said to be comparable to CT scan whose diagnostic 
accuracy in acute appendicitis is up to 95%.9,11 Although CT 
Scan which has established itself as the diagnostic test of 
choice for the pre-operative evaluation of patients suspected 
to have acute appendicitis,13 it is general unavailable or unaf-
fordable in most resource limited settings. In Uganda, Ultra-
sound Scan services are comparatively more accessible and 
affordable than CT scan. This makes scoring systems such 
as Tzanakis score more appropriate for our resource limited 
setting.

Limitations
This study was conducted a tertiary hospital where the 

level of clinician expertise and types of patients may differ 
from lower levels of healthcare, and this limits the generaliz-
ability of our findings. Moreover, the extent of missing data 
should be considered when interpreting these findings; for 
example, if many patients presented late with clear signs of 
acute appendicitis, most scoring systems would tend to yield 
high positivity rates. 

Conclusions and recommendations
Our study showed high performance of the Tzanakis score 
with sensitivity 100%, PPV 97% and over all diagnostic ac-
curacy of 94% making it a worthwhile tool to consider for 
preoperative evaluation of patients with acute appendicitis. 
Further studies are required to evaluate the performance of 
the Tzanakis score against CT scan and also its performance 
at lower levels of health care.
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