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Development and validation of a novel scoring system for predicting
prostate cancer based on transrectal ultrasound
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[ Abstract] Objective  To establish a novel scoring system based on transrectal ultrasound to
prospectively predict prostate cancer. Methods In this retrospective study, we recruited 206 patients
who underwent prostate biopsy in Minhang Hospital, Fudan University and collected information of them.
Five possible indexes for predicting prostate cancer were obtained: structure of the internal and external
glands, echo of the internal and external glands, hypoechoic mass, contour of the prostate and calcification.
Transrectal ultrasound scoring system (TUSS) was created based on three ultrasound features, i.e.,
structure of the internal and external glands, hypoechoic mass and contour of the prostate, through z-test
and linear regression equation. In the prospective study, 187 patients with indications for prostate biopsy

who had undergone magnetic resonance imaging (MRI) examination before biopsy were recruited. The
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patients were scored according to the proposed TUSS based on ultrasound images and the existing prostate
imaging reporting and data system (PIRADS) based on MRI. ROC curve analysis was performed to
compare the two scoring systems. Results In the retrospective study, three ultrasound features,
including structure of the internal and external glands, hypoechoic light mass and the regularity of the
contour and shape of the prostate were found to have independent diagnostic values. ROC curves were used
to analyse these three features and evaluate the effectiveness of the diagnosis results by integrating the three

features. In the prospective study, the AUC of PIRADS was 0.811, while the AUC of the proposed

ultrasound scoring system was 0.899 (P=0.002 4).

Conclusion

In this study, we established a novel

scoring system named the TUSS, which can predict prostate cancer better than PIRADS.

[Key words] prostate cancer; ultrasound;
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A: Clear structure and boundary of central and peripheral areas; B: Slightly less clear; C: Obviously unclear; D: Confusing and

indistinguishable.

E1 BISIARAIMRE

Fig 1 The prostate structure of internal and external gland

A': Without hypoechoic mass; B: Hypoechoic mass with vague border; C: Hypoechoic mass with clear border.
2 HISIARR E A ER
Fig 2 Hypoechoic light mass of prostate
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A': Regular and smooth. B: Irregular and rough.
B3 ISR EFRKE RS
Fig3 The regularity of contour and shape of prostate
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ANFRAE SR DX 73 R AR A9 I ], OF a1 AR [E) A R B R P 2 +0.258 X R A1 IR B8R T o
PEHT S IR 12 W R G ML PE R RS, sk -0.560(%£2).
F1 FUMBTTIARER) S FIBEIE AR ML R 40 T8

Tab 1 The independent sample t test of the five possible indexes for predicting prostate cancer

Variables 95% CI ! I
Structure of internal and external gland 1.152, 1.589 12.356 <<0.01
Echo of internal and external gland 0.728, 1.045 11.036 <<0.01
Hypoechoic mass 0.637, 0.973 9.470 <<0.01
Contour of prostate 0.479, 0.702 10.446 <<0.01
Calcification —0.0743, 0.115 0.425 0.671

x2 FISREIZHAZMNEZERTTS RS

Tab 2 A linear regression model for malignant prostate cancer diagnosis system

Model B Std. Error Beta t P
Structure 0.180 0.036 0.376 5.019 <<0.01
Hypoechoic 0.118 0.046 0.171 2.543 0.012

Edges 0.258 0.067 0.258 3.867 <<0.01

Structure : Structure of internal and external gland ; Hypoechoic: Hypoechoic light mass; Edges: Contour of prostate.
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Fig4 The ROC curves for diagnosis of malignant prostate
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A ROC curve
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The test resuit variable (s): PIRADS has at least one tie between the

The test resuit variable (s): Pre-value has at least one tie between the

positive actual state group and the negative actual state group. statistics positive actual state group and the negative actual state group. statistics

may be biased.
a. Under the nonparametric assumption
b. Null hypothesis: true area=(.5

A': PIRADS; B: Proposed ultrasound scoring system.

may be biased.
a. Under the nonparametric assumption
b. Null hypothesis: true area=0.5

5 £ T PIRADS 1 TUSS 2 i 59 7% 1 8 51 BR 7 B9 ROC i 2%
Fig5 The ROC curve for diagnosis of malignant prostate cancer based on PIRADS and TUSS
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