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INTRODUCTION 

Ovarian masses are the frequent reason for referral to 

specialist gynecologists. The differential diagnosis vary 

from benign to malignant tumors. To arrive at an accurate 

diagnosis and optimal 1st line treatment, a noninvasive 

diagnostic technique became very essential.4,9,10 Hence 

various scoring systems have been developed to 

differentiate benign from malignant ovarian masses.7 

Alcazar,¹ Sassone,4 De Priest,5 Ferrazi6 are some among 

the sonographic scoring systems. The present study was 

conducted to evaluate Alcazar scoring system. Alcazar 

and coworkers developed a scoring system that was based 

on morphology and Doppler sonography.¹ The scoring 

system was designed to use only those parameters that 

are found to be independent predictors of malignancy.¹ 

The sensitivity and specificity was found to be maximum 

with good accuracy.¹,9 

Aims and objectives 

To evaluate prospectively the diagnostic performance  

of Alcazar scoring system to differentiate Benign from 

Malignant ovarian tumors using ultrasonography and color 

Doppler. 

METHODS 

A prospective cohort study was conducted from January 

2014 to August 2014. The study includes all patients 
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ABSTRACT 

Background: To evaluate prospectively the diagnostic performance of Alcazar scoring system to differentiate Benign 

from Malignant ovarian tumors using gray scale ultrasonography and color Doppler.  

Methods: The prospective cohort study was conducted from January 2014 to August 2014 in the department of 

Obstetrics and Gynecology, SCBMCH, Cuttack. The study includes 54 patients with ovarian tumors and all were 

subjected to ultrasound and color Doppler. The data obtained was used to score according to ALCAZAR system and 

the probability of malignancy was determined. The efficacy of the scoring system was evaluated by histopathological 

examination of the tumor and the ascitic fluid cytology as gold standard. 

Results: Of the 54 cases, Alcazar scoring system identified 22 out of 25 malignant tumors and 27 out of 29 benign 

tumors. The sensitivity and specificity of the scoring system for diagnosing malignancy are 88% and 93.1% 

respectively. The positive predictive value and negative predictive value are 91% and 90% respectively.  

Conclusions: Alcazar scoring system is more specific as a diagnostic tool to rule out malignancy and can be used to 

differentiate benign from malignant ovarian tumors. The main disadvantage being, it is operator dependent. 
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admitted to the Dept of O&G with suspected ovarian 

mass. A detailed history was taken and complete clinical 

examination was done. All these patients were subjected 

to ultrasonography (Voluson P8 ultrasound machine) and 

color Doppler of the abdomen and pelvis. Independent 

parameters used were: USG parameters (Echogenicity, 

presence or absence of solid areas, wall thickness, 

septations and its thickness, papillary projections, tumor 

size).¹ Doppler parameters (blood flow-absent or present, 

location of blood flow-central or peripheral velocimetry- 

resistance index, peak systolic velocity.¹ High velocity- 

PSV ≥10cms/s, Low resistance- RI≤0.45. In tumors with 

both central and peripheral flow central flow was used for 

analysis. In those with >1 vessel, the lowest RI and 

highest PSV was used.¹ 

The Data obtained was used to score each patient 

according to alcazar scoring system. The Alcazar score 

was evaluated for its ability to accurately diagnose 

malignancy. A score of >6 was considered cut off for 

malignancy. Histopathology of the tumor and the ascitic 

fluid cytology was used as gold standard. Age 

distribution, menopausal status and the pathological type 

of ovarian tumor was studied. Clinical features and 

investigations were co related with their pathological 

tumor type. All the data was tabulated using Microsoft 

excel 2007.The statistical analysis was done using 

Pearson chi square test in SPSS Version 20 (Table 1). 

Table 1: Alcazar scoring system. 

Score 

Thick 

papillary 

projections 

Solid 

areas  

Blood 

flow 

location 

Velocimetry 

0 Absent Absent 
Absent or 

peripheral 
Other 

2 Present _ _ 

High 

velocity 

/low 

resistance 

3 _ Present Central _ 

Score < 6 – Benign, Score ≥ 6 – Malignant 

RESULTS 

This study included 54 patients. 25 cases were malignant 

and 29 cases were benign confirmed by histopathology. 

Alcazar scoring system identified 22 out of 25 malignant 

tumors and 27 out of 29 benign tumors. The sensitivity 

and specificity of the scoring system for diagnosing 

malignancy are 88% and 93.1% respectively. The 

positive predictive value and negative predictive value 

are 91% and 90% respectively (Table 2 to 4). 

Table 2: Shows histological confirmation. 

Benign Malignant 

29 25 

Table 3: Shows comparison b/w Alcazar scoring and 

histopathology. 

 HPE (M) HPE (B) Total 

Alcazar(>6) 22 2 24 

Alcazar(<6) 3 27 30 

Total 25 29 54 

Table 4: Shows efficacy of the Alcazar scoring system 

in diagnosing malignancy. 

Statistical parameter Percentage 

Sensitivity 88 

Specificity 93.1 

PPV 91 

NPV 90 

The range of age group was 15 to 70, benign tumor was 

more prevalent in the age group less than 40yrs. 

Malignant in age group more than 40yrs. 18 were in 

menopausal group. Out of which 12 had malignant 

changes. (Table 5 and Figure 1 to 4). 

Table 5: Shows univariate analysis of the variables 

used in evaluation of the adnexal mass. 

Variables 
Malignancy 

criterion 
P value 

Menopausal 

status 
Postmenopausal P< 0.05 

Thick  

papillary 

projection 

Present P<0.001 

Solid areas Present P<0.001 

Central flow Present P<0.000 

Velocimetry 

(low  

resistance) 

Present P<0.001 

 

Figure 1: Showing right ovarian cyst with multiple 

thick septation. 
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Figure 2: Showing solid areas. 

 

Figure 3: Showing papillary projections. 

 

Figure 4: Showing vascularity of the tumor by 

Doppler. 

DISCUSSION 

Objective of the current study was to evaluate the role of 

ultrasonography, color Doppler and the new Alcazar 

scoring system in differentiating benign from malignant 

ovarian tumors. 

In our study solid areas were statistically significant (P= 

0.001) in differentiating benign from malignant ovarian 

tumors. Similar findings were documented by Alcazar 

(P= 0.0001),1 Singh and coworkers (P=0.028),2 Brown et 

al (P= 0.001).8 

Current study showed thick papillary projections (>3mm) 

to be statistically significant (P<0.001) in differentiating 

benign from malignant ovarian tumors. Similarly study 

by Singh et al showed thick papillary projections (>3mm) 

to be statistically significant (P<0.02)2 Alcazar et al also 

found thick papillary projections to be statistically 

significant (P<0.0001).1 

 Color Doppler, Central flow was found to be statistically 

significant in the present study (P<0.000).Singh et al 

showed similar findings (P<0.001) ². Alcazar et al found 

central flow as predictor of malignancy (P<0.0001).1 

Brown et al8 found central flow has stronger association 

with malignancy than the peripheral flow which was 

more than no flow. 

Velocimetry in our study (high velocity/low resistance) 

was statistically significant (P<0.000) Similar finding seen 

in studies by Singh and coworkers (P<0.001),² Alcazar and 

colleagues (P<0.001),¹ Timor-Trisch colleagues used 

RI<0.46 as cut-off for detection of malignancy.³ 

Current study showed statistical significance(P<0.05) 

when comparing menopausal status of the benign and 

malignant groups, However, in the series by Alcazar and 

colleagues, the performance of the scoring system did not 

alter with menopausal status of the patient,¹ Singh and co-

workers showed menopausal status as an important 

predictor of malignancy (P<0.023).² 

Current study identified 2 false positive cases – 1 

mucinous cyst adenoma (solid areas, thick papillary, low 

resistance) 1 fibroma (solid areas, thick papillary, low 

resistance) Positive predictive value was 91%. Alcazar et 

al. had 3 false positive cases (2 cystadenofibroma, 

1brenner),1 Sassone et al. – 7 cases,4 De Priest and 

colleagues – 10 cases5, Ferrazi et al. – 9 cases.6 

Current study had 5 false negative cases (endometriod 

CA, yolk sac tumor, malignant dermoid, serous cyst 

adenocarcinoma, mucinous cyst adenocarcinoma). 

Negative predictive value was 90% Alcazar et al.1 and De 

Priest et al. showed no false negative results.5 Sassone et 

al. had 11 cases,4 Ferrazi et al. had 7 cases.6 

Alcazar scoring system with 100% sensitivity and 94.9% 

specificity is considered better than other 4 scoring 

systems.1,9 This improvement in the diagnostic 

performance was because (1) the analytical approach was 

more statistically accurate, (2) only parameters truly 

predictors of malignancy were included. Alcazar scoring 

system gave better results due to addition of color 

Doppler.1,9 Central flow and low resistance were more 

consistently associated with malignancy.1,8 Doppler 

increased the sensitivity and specificity.5 
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CONCLUSION 

Alcazar scoring system being simple and easy to 

memorize is more sensitive and specific in differentiating 

benign from malignant ovarian masses. However it is 

highly operator dependent which leads to inter observer 

variability and needs expert sonologist.1,9 
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