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Fig 1 Ultrasonogram 
of an adenocarcinoma 
with irregular shape, 
unclear boundary echo, 
heterogeneous internal 
echo and attenuated 
posterior echo.

Fig 2 Ultrasonogram of 
a low malignant muco-
epithelial carcinoma with 
regular shape, clear 
boundary echo, hetero-
geneous internal echo 
and slightly enhanced 
posterior echo. 

Fig 3 Ultrasonogram 
of a pleomorphic ade-
noma with lobulated 
shape, clear boundary 
echo, partly heteroge-
neous internal echo 
(arrow) and enhanced 
posterior echo.

Fig 4 Ultrasonogram 
of a basal cell adenoma 
with regular shape, clear 
boundary echo, homo-
geneous internal echo 
and enhanced posterior 
echo. 

Fig 5 Ultrasonogram 
of a Warthin’s tumour 
with regular shape, clear 
boundary echo, hetero-
geneous internal echo 
(arrow) and enhanced 
posterior echo.
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Table 1 Ultrasonographic features

Feature Class Rank

Shape of  
the tumour

Regular 1

Lobulated 2

Irregular 3

Boundary echo

Clear 1

Partly clear 2

Unclear 3

Internal echo

Homogeneous 1

Partly heterogeneous 2

Heterogeneous 3

Posterior echo

Enhanced 1

Slightly enhanced 2

Attenuated or with acoustic shadow 3

Table 2 Histopathological diagnosis (group 1)*

Diagnosis Number of cases

Benign

 Pleomorphic adenoma 44

 Warthin tumour 14

 Basal cell adenoma 7

Malignant

 Mucoepidermoid carcinoma 5

 Adenoid cystic carcinomas 3

 Adenocarcinoma 8

 Lymphoma 2

 Myoepithelial carcinoma 1

Total 84

*Data of the 84 cases for analysis

Table 3 Ultrasonographic results of tumours (group 1)

Feature/class Benign Malignant

Shape of the tumour

 Regular 37 5

 Lobulated 22 4

 Irregular 6 10

Boundary echo

 Clear 60 12

 Partly clear 4 5

 Unclear 1 2

Internal echo

 Homogeneous 33 7

 Partly heterogeneous 15 4

 Heterogeneous 17 8

Posterior echo

 Enhanced 56 7

 Slightly enhanced 8 7

  Attenuated or with acoustic  
shadow 1 5

Table 4 Statistical difference between benign and malignant 
tumours*

Analysis
Shape 
of the 

tumour

Boundary 
echo

Internal 
echo

Posterior 
echo

P value ** 0.001*** 0.001*** 0.195 0***

*Grouping variable: nature of tumours; ** (Asymp. Sig. [2-tailed]); 
***P < 0.01
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Table 5 Area under the ROC curve

Test result variable(s) Area

Shape of the tumour 0.732

Boundary echo 0.647

Posterior echo 0.760

Table 8 Histopathological diagnosis of cases in group 2*

Diagnosis Number of cases

Pleomorphic adenoma 14

Warthin tumour 7

Basal cell adenoma 2

Neurinoma 2

Fibroma 1

Monomorphic adenoma 1

Mucoepidermoid carcinoma 1

*Data of the 28 cases of group 2

Fig 6 ROC curve.

Table 6 Classification function coefficients*

Benign Malignant

1** 2**

Shape 2.075 3.557

Boundary 2.381 2.68

Internal echo 1.931 2.187

Posterior echo 4.565 7.486

(Constant) -7.901 -16.03

* Fisher’s linear discriminant functions
** Coefficients of equations for discriminant functions

Table 7 Classification results*

Histopatho-
logical  
diagnosis

Predicted group  
membership

Total (%)

Benign (%) Malignant (%)

Benign 57 (87.7) 8 (12.3) 65 (100)

Malignant 7 (36.8) 12 (63.2) 19 (100)

* 82.1% of original grouped cases correctly classified
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