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Results

The current study was carried out on 101 male patients. Forty
patients (39.6%) of them proved to have prostate cancer, while the
remaining 61 patients (60.4%) were considered as non-cancer

group.Table (1) Fig. (1)

Table (1) : Distribution of patients in the studied groups.

PATIENTS
Cancer Group | 40 39.6%
Non cancer Group 61 60.4%
Total 101 100%
q“‘ - Fig. () Distribution of patients in the I studied groups .
* moemcet
Group
CINon
cancer H

Group |

. The age of cancer group ranged from 53 years to 87 years with a
o

mean of 68.54+8.87 years. The largest number of prostate cancer
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patients lies in the age range of 61-70 years; 20 cancer patients (50%),
while the lowest number lies above age of 80 years; 5 cancer patients

(12.5%).Table (2) Fig. (2)

Table (2): Age distribution of the studied groups

T AGE_ | CANC

O ARCECREECCIN
(61-70)YS. | . 20(50%).- |  27(44.4%)
(71-80)¥S. 6(15%) 6(9.8%)
 81)YS. 5(125%) 3(4.9%)
TOTAL 40'(:'1?0::05/{.,)”: 61(100%)

Fig (2): Age distribution of the patients in the 2 groups.
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Results

As regards the clinical presentation of patients; 31(77.5%) prostate
cancer patients were complaining of Lower Urinary Tract Symptoms
LUTS; irritative and obstructive urinary symptoms. Nine prostate
cancer patients (22.5%) presented mainly with irritative symptoms.
Also, 4 patients in the non-cancer group (7.8%) had positive family

history of prostate cancer. Table (3) Fig. (3 )

Table (3): Clinical Picture of patients in both groups.

PRESENTATION

LUTS
(Obstructive& 31 (77.5%) | 46(75.4%) 77 (81.2%)

Irritative)symptom.

Irritative symptoms {mainly) 9 (22.5%) 15 (24.6%) 24 (18.8%)
TOTAL 40 (39.6%) 61 (60.4%) 101 (100%)
A~
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Irritative symptomsi
(mainly)

LUTSObstructivedé [
Irritative)symptom. i

O 10 20 30 40 50

o CANCER GROUP NONCANCER GROUP

Fig. ( 3 ): Clinical picture of patients in both greups.

b - =

From the statistical point of view there are 2 cut-off pointi at which \

there were obvious discriminations by PSAasa screenmg test, the first

rr—— —

=

thresholds were considered because of the hlgh. sensitivity and
specificity of PSA at their values, but when compared together we
decided to use the threshold of 3.255 ng/mi because of the higher PSA

T

likelihood ratio and area under the curve AUC —0 676 So, PSA values

above 3.255 ng / ml. were considered as hlgh PSA and below that

threshold as normal PSA. Accordingly,@patlents (71.3%) were

I’Hfg(
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considered having high PSA values, while 29 (28.7%) patients showed

normal PSA values. Table (4) Fig. (4)

Table (4) : PSA-thresholds [cut-off] values in the study.

CUT-OFFVALUE | =~ P FREQUE %)
3255ng/ml Normal
High
Total 101 100.0%
4.000 ng / ml. Normal 23 22.8%
High 78 77.2%
Total 10] 100.0%

Cu.f off value
= 4.00 ng/ml.

78 patients

Cut off value

=3.225 ng/ml.

29 pagél_lts N
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Results

PSA was high in 37 prostate cancer patients (92.5%) and only 3
prostate cancer patients (7.5%) showed normal PSA levels. The
sensitivity and specificity of PSA were 92.5% and 42.6% respectively,
while the positive predictive and negative predictive values
[PPV&NPV] were 51.4% and 89.7% respectively. Table (5) Fig. (5)
AUC equals 0.748 So, the likelihood of PSA was 125.3. Fig. (6)

Table (5) : PSA results in both groups at cut-off value = 3.255 ng/ml.
[Sensitivity & Specificity] , [Positive & Negative predective values]

_ PS A pkgsTATE NON—CANCERT

OTAL

. ,7.2 i

High

+ve i 925% - :._i; 57.4% 71.3%

TSiaw | ®e% | 100%

Normal - 3 29

7.5%

28.7%

10.3%

100%

Total

40

101

39.6%

60.4%

160%

& = sensitivity. 4= specificity. ¥=PPV. ¢=NPV.
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NON-  PROSTATE
CANCER CANCER
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Fig.(5): Number of patients in both groups as regards their PSA levels.

A As regards digital rectal examination DRE results; there was
positive DRE findings in 27 prostate cancer patients (67.5%), while 13
prostate cancer patients (32.5%) showed negative DRE results. The DRE
had sensitivity and specificity of 67.5% and 67.2% respectively .Table
(6) Fig. (7) The likelihood ratio of 134.7 % 1.e > 100% and AUC, area
under the curve = 0.674 j“he PPV & NPV of DRE were 57.4% and

75.9% respectively. Fig. (8)
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Fig.(6): ROC-curve of PSA values at threashold 3.255 ng/ml.;
Area Under Curve-AUC=0.543.




Table (6) : DRE results in both groups.[ Sensitivity & Specificity]

[Positive & Negative predictive values].

DRE 3
32.8% 713 %
2.6 % 100 %

Negative 41 54
325% 53.5 %
241% 9% 100 %

Total 20 & 101
39.6% 60.4% 100%

# = sensitivity. 4 =specificity.. $=PPV. ¢=NPV.
Fig (7): Results of DRE in both groups.

50
40
30
20
0

2 = positive DRE

©. negative DRE

Non
cancer

prostate
cancer




\ Fig.(8): ROC-cutve of DRE; Area Under Curve-AUC=0.674




Results

were cancer free. The TRUS was positive in the bases of prostate
slands in 2/101 patients (2.00%) both were proved to be prostate
cancer 2/2 (100%). Also, the whole gland was positive by TRUS in
4/101 pateints (4.00%)all of them had prostate cancer, 4/4(100.0%).
Table(8) Fig (11)

Table (8) : Categorized TRUS findings in both groups.

TRUS FINDINGS

Normal Ecl:o~p;|ttern . 40 (396%) 5(125%)

35 (875%) ]

tve Peripheral Zone | @8 (47.5%) (28(58.3%) 20 (41.7%)

;Lve Transitional Zone 7 (6.9%) 1 (14.3%) 6 (85.7%)
+ve Base of Prostate 2 (2.0%) 2 (100%) 0 (0.0%)
+ve Whole Gland 4 (4.0%) 4 (10.0%) 0 (0.0%)
Total 101 (100.0%) | 40 (100.0%) 61 (100.0%)

CNormal Echopattern  |F19 (¥ Categorized TRUS findings in the 2 studied groups
1 Peripheral Zone T T o 50
71 Transitional Zone [ —— - —
I Base of Prostate : e
——— e —m— "‘\\
iWhote Gland 7 140
I (e | T
I P h . e e :w----n** - ] . X --\\\\ "
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Results

were cancer free. The TRUS was positive in the bases of prostate
glands in 2/101 patients (2.00%) both were proved to be prostate
cancer 2/2 (100%). Also, the whole gland was positive by TRUS in
4/101 pateints (4.00%)all of them had prostate cancer, 4/4(100.0%).

Table(8) Fig (11)
Table (8) : Categorized TRUS findings in both groups.

TRUS FINDINGS . |« TOT.

NomEeopae | 40 (30.0%) | 5(125%) | 35 (87.5%)

+ve Peripheral Zone 48 (47.5%) (28 .(58.3%) 20 (41.7%)

+ve Transitional Zone 7 (6.9%) 1 (14.3%) 6 (85.7%)
+ve Base of Prostate 2 (2.0%) 2 (100%) 0 (0.0%)
+ve Whole Gland 4 (4.0%) 4 (10.0%) 0 (0.0%)
Total T01 (100.0%) | 40 (100.0%) | 61 (100.0%)
O Normal. Eci\gﬁi;ﬁérn“ ' Fig { ): Categorized TRUS findings in the 2 studied groups
[ Peripheral Zone T S ' 50
[ Transitional Zone - '\\l
{JBase of Prostate L 1} . T
TIWhole Gland o
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Results

As regérds TRUS findings, there were 35 (57.4%) out of 61 TRUS
positive patients proved to be prostate cancer by biopsy. Only 5 (12.5%)
prostate cancer patients out of 40 patients showed negative TRUS
findings. The TRUS sensitivity and specificity were 87.5% and 57.4%
respectively, while the PPV and NPV were 57.4% and 87.5%
respectively. Table (7) Fig. (9) The likelihood ratio of TRUS was

144.9% i.e. > 100.0% and AUC ¥ 0.724. Fig. (10)

Table (7) : TRUS resuits in both groups’.i Sensitivity & Specificity] , [Positive
& Negative predective values].

TRUS | PRosTatr | NOwCANGER | TOTAL

Positive 35 | ”26. N 61 B

TEa% & | 426% 60.4%

—y | @en% | 100%

Negative 5 35 40

12.5% 39.6%

12.5% 100 %

Total 40 101

39.6% 60.4% 100%
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NON- |
CANCER

PROSTATE |
CANCER

0 20 40

OPositive m Negative

Fig (9): TRUS results in the 2 groups.

The categorized results of TRUS findings were as follows;
TRUS was negative i.e normal echopattern in 40/101 patients (39.6%);
only 5/40 of them (12.5%) were proved to be prostate cancer, while 35
patients (87.5%) were cancer free. And 48/101 patients (47.5%)
showed TRUS positive lesions in the peripheral zone; where 28/48
patients (58.3%) of them were proved to be prostate cancer, while
20/48 (41.7%) were cancer free. Seven patients (6.9%) out of 101
patients had positive TRUS findings at transitional zone; where only

1/7 (14.3%) was prostate cancef, while the rest 6/7 patients (85.7%)
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Fig(10): ROC-curve of TRUS; Area Under Curve-AUC-/




Results

CDI results was positive in 15 prostate cancer patients (46.9%) out
of 32 CDI positive patients, while it was negative in 25 (62.5%) out of
40 prostate cancer patients. The CDI sensitivity and specificity were
37.5% and 72.1% respectively and PPV and NPV were 46.9% and
63.8% respectively. Table (9) Fig (12) The likelihood ratio of CDI was

109.6% i.e. >100.0% and AUC = 0.548, Roc curve. Fig (13)
Table (13) : CDI results in both groups.| Sensitivity &

Specificity] [Positive & Negative predective values)].

S CANCER
Positive TR T 12
79% | 31.7%
531 % | 100%
Negative 25 - 44 69
62.5 % 68.3 %
362 % 100 %
Total 40 61 ~T 101
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& = sensitivity. # = specificity. ¥ = PPV. ¢=NPV.




Fig.(13): ROC-curve of CDI; Area Under Curve-AUC=0.548.




Results

Fig (-):CDl results in the 2 studied groups.

= Non-cancer.

= Prostate cancer.

CDI - positive CDI - negative

The CODI results also were studied in view of the other old

diagnostic triad of DRE, TSA and TRVS in order to evaluate
the diagnostic efficacy of the test in early detection of prostate

cancer, these results were as follows:-

[1]Results of CDI in view of DRE:-

Out of 47 patients with abnormal DRE (i.e.DRE positive) 15

patients (31.9%) shpwed positive CDI findings; 9 patients only of them
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(60.0%) proved to be prostate cancer, while 32 patients (68.1%) showed
negative CDI findings; 18 patients only of them (66.7%) proved to be
prostate cancer. The CDI sensitivity and specificity among patients with
positive DRE findings were 33.3% and 70.0% respectively. The PPV
and NPV of CDI in DRE positive patients were 60.0% and 43.8%
respectively. Table (10) Fig. (14) The likelihood ratio of CDI in the
DRE positive group was 103.3%.

Fig (14): CDI results in view of DRE findings.

CDI resuits in view of DRE findings

0O Normal DRE Negative N &+ :
01 Normal DRE Positive : ' ,
CDi

O Abnormal DRE Negative . -
CD! B

O Abnormal DRE Positive | -
CDI L

b,

PRV

PROSTATE CANCER

NON-CANCER
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Table: (10) CDI results in view of DRE results in both groups.

[Sensitivity & specificity] , [PPV & NPV].

DRE “TOTAL. |
Abnormal Poéiﬁve
tve 300 % 31.9%
40.0 % 100 %
Negative 14 32
66.7 % 68.1 %
563 % 433 %, 100 %
Total 7 R S T M BT
Normal Positive 6 11 17
-ve 46.2 % 26.8% 315%
353 % 64.7 % 100 %
Negative 7 3 37
53.8% 732 % 68.5 %
18.9 % 81.1 % 100 %
Total 13 41 54
Total 40 61 101

» = sensitivity. #=9J
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Table: (10) CDI results in view of PSA results in both groups.

[Sensitivity & specificity] , [PPV & NPV},

Doarlten

PSA
Migh Positive
+ve 314 % 36.1 %
223 % 100 %
Negative 573 24 36
59.5 % 639 %
478 % 100 %
Total 37 : 35 - 72
Normal Positive 0 6 6
ve 00.0% Te | 207%
00.0% 100 % 100 %
Negative 3 20 23
100% 76.9% 79.3%
13.0% 87.0 % 100 %
Total 3 26 29
101

»




Results

[2]Results of CDI in view of PSA :-

Out of 72 patients with abno'r'rﬁal high PSA levels; 26 patients
(36.1%) showed positive CDI findings; 15 only of them (40.5%) proved
to be prostate cancer, Fourty six patients (63.9%) showed negative CDI
findings, while still having high PSA levels; 22 patients of them
(59.5%) proved to be prostate cancer. The CDI sensitivity and
specificity among patients with high PSA levels were 40.5% and 68.6%
respectively. The PPV and NPV were 57.7% and 52.3% in patients with
high PSA levels. Table (11) Fig. (15) The likelihood ratio of CDI in high
PSA patients was 109.1%.

Fig (15): Results of CDI in view of PSA :-

CDI results in view of PSA findings

O = +ve CDI, High PSA

() =-veCDI, High PSA

= +ve CDI, Normal PSA

O =.ve CDI, Normal PSA oy

e

PROSTATE

NON-CANCER
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[3] CDI results in view of TRUS findings:-

Out of 61 patients with abnormal TRUS findings (i.e. TRUS
positive), 24 patients (39.3%) showed CDI positive findings, while 37

patients (60.7%) showed nagative CDI findings. Fifteen patients (42.9%)

having positive CDI results proved to be prostate cancer, while 20

patients (57.1%) showed negative CDI findings proved to be prostate

cancer. CDI sensitivity was 42.9% and specificity was 65.4% in patients
with abnormal TRUS findings. The PPV and NPV of CDI in patients
with TRUS abnormalities were 62.5% and 45.9% respectively. Table
(12) Fig. (16} The likelihood ratio of CDI in TRUS positive cases was

108.3% .

Fig (16): Results of CDI in view of TRUS resuls.

CDI results in view of TRUS findings .
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Table: (12) CDI results in view of TRUS results in both

groups.[Sensitivity & specificity] , [PPV & NPV].

TRUS CDI PROSTATE | NON- TOTAL
CANCER | CANCER
Abnromal Positive 15 9 24
tve 34.6 % 393 %
37.5% 100 %
Negative 20 - 17 37
571 % 60.7 %
54.1 % 100 %
Total 35 61
Normal Positive 0 8 8
-ve 00.0% 29 0% 100.0%
00.0% 79 99, 20.0%
Negative 5 27 32
100 % 77.1 % 80.0 %
15.6 % 84.4% 100 %
Total 5 35 40
Total 40 61 101

& = sensitivity. 4 =specificity. ¥=PPV. ¢=NPV.
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Results

PDI was positive in 24 (6.0.0%) prostate cancer patients, while 16

prostate cancer patients (4-“0.0%) showed negative PDI results. PDI

sensitivity and specificity were 60.0% and 55.7% respectively and PPV

and NPV were 47.1% and 68.0% respectively. Tables (13) Fig. (17) The

likelihood ratio of PDI was 115.7% i.e.>100.0%, with the AUC = 0.579.
Fig. (18)

Table (13) : PDI results in both groups.| Sensitivity &

Specificity] [Positive & Negative predective values].

_]?I)I _ : _3’_5: ,;lif;“ g o N- | 1r()ﬂf£¥15';
Positivé - — 24 — 27 51
50.5 %
100 %
Negative 30
49.5 %
100 %
Total 40 — 61 101

& = sensitivity. # =specificity. ¥=PPV. ¢ =NPV.
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PDIlresults in the 2 studied groups.

' CINON-

. CANCER
" gmmmn - 1" | OPROSTATE |
V LR, | CANCER
% 7. R
T T34 .
24 3
] 10
Positive Nagative

Fig (17): PDI results in both groups.

The DI results also were studied in view of the other old
diagnostic triade of DRE, PSA and TRUS in order to evaluate
the diagnostic efficacy of the test in early detection of prostate
cancer, these results were as follows:-

[1] Results of PDI in view of DRE:-

PDI results were positive in 17 prostate cancer patients
(63.0%) being with abnormal DRE findings, and also in 7 cases with
normal DRE findings. Ten prostate cancer patients (37.0%) with
positive DRE findings showed negative PDI findings. The sensitivity
and specificity of PDI in DRE positive cases were 63.0% and 50.0%
respectively .The PPV and NPV of PDI in TRUS positive cases were
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63.0% and 50.0% respectively. Table (14) Fig.(18) The likelihood
ratio of PDI among DRE positive cases was 113.0% i.e. >100.0%.

Table: (14) PDI results in view of DRE results in both groups.[Sensitivity &

specificity] , [PPV & NPV].

DRE -
Abnonnﬁl zzféﬁﬁQe'“'

+ve 50.0 % 574 %
37.0% 100 %

Negative 10 20
37.0% 42.6 %
50.0 % 100 %

Total 27 47
57.4 % 42.6 % 100 %

Normat Positive 7 17 24
~ve 53.8% 41.5 % 44.4 %
292 % 70.8 % 100 %

Negative 6 24 30
46.2 % 58.5% 55.6 %
20.0 % 80.0 % 100 %

Total 13 . 41 54
24.1% 75.9 % 100 %

Total 40 61 101

& = sensitivity. 4 =specificity. ¥=PPV. ¢= NPV.
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Fig (18): ROC-curve of PDI; Area Under Curve-AUC=0.579.




Resufts

PDI results in view of DRE findings.
e e | = 4yg PDI, +ve DRE
24~ .
=-ve PDI, +ve DRE
17 17 = +ve PDI, -ve DRE
11 SR = -ve PDI, -ve DRE
ABe—10- S S T
¥ ine S A =
] . |10
—6;
b5
. u
NON—CANCER - l PROSTATE CANCE!;W o e

Fig (18): PDI results in view of DRE findings.

2] Results of PDI in view of PSA:-

There were 23 prostate cancer patients (62.2%) showed positive PDI
results while being with high PSA levels, only one prostate cancer
patient (9.1%) with positive PDI had normal PSA. Fourteen prostate
cancer patients (37.8%) showed negative PDI findings with high PSA.
The sensitivity and specificity of PDI among patients with high PSA
were 62.2% and 51.4% respectively. The PPV and NPV were 57.5% and
56.3% respectively in high PSA group. Table (15) Fig.(lﬁ9)' The

likelihood ratio of PDI was 113.6%.
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Table: (14') PDI results in view of PSA results in both groups.[Sensitivity &

specificity] , [PPV & NPV].

™ Tiigh Positive

& +ve 48.6 % 55.6 %
i 42.5% 100 %

Negative 18 32
37.8% 444 %
43.8 % 100 %

Total 37 72
51.4% 48.6 % 100 %

Normal Positive 1 i0 11
-ve 333 % 385 % 379 %
9.1 % 90.9 % {00 %

l‘ Negative 2 16 18
| 66.7 % 61.5 % 62.1 %
11.1% 88.9 % 100 %

Total 3 26 29
10.3 % 89.7 % 100 %

Total 40 61 101

& = sensitivity. # = specificity. Y= PPV. ¢+=NPV.
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Fig (19): PDI results in view of the PSA levels of the patients.

PRI resuits in view of PSA findings.

25
23

A U —} 15

PR P————— N

NON-CANCER PROSTATE CANCER

1 = +ve PDI, normal PSA

D = +ve PDI, high PSA

= -ve PDI, high PSA

= -ve PDI, normal PSA

[3] Results of PDI in view of TRUS:-

As regards the PDI results in positive TRUS patients, there were 23
prostate cancer patients (65.7%) with +ve PDI findings, while 12
prostate cancer patients (34.3%) showed negative PDI findings, one
prostate cancer patient (7.1%) with —ve TRUS findings showed positive
PDI findings. The sensitivity and specificity of PDI in TRUS positive
cases were 65.7% and 46.2% respectively. The PPV and NPV of PDI in
TRUS positive cases were 50.0% and 62.2% respectively. Table (16)
Fig.(20) The likelihood ratio of the PDI among TRUS positive cases
was 1111.9%.
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Table: (16) PDI results in view of TRUS results in

both groups.[Sensitivity & specificity] , [PPV & NPV].

Results

Abnormal Positive C€;3Z f%i;”.xﬁ?:: : 37
tve 53.8% 60.7 %
% 100 %
Negative 12 24
343 % 393 %
50% 100 %
Total 35 61
574 % 42.6 % 100 %
Normal Positive 1 13 14
-ve 20% 371 % 35%
7.1% 92.9% 100 %
Negative 4 22 26
80.0 % 62.9 % 65.0 %
15.4% 84.6% 100 %
Total 5 35 40
12.5% 57.4% 100 %
Total 40 61 101

& = sensitivity. 4 =specificity. ¥=PPV. ¢= NPV.
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Fig (20): Results of PDI in view of TRUS reults in both groups.

22

T

CIPROSTATE CANCER @ NQN-CANCE

(NormalTRUS (Abnormal ’I[‘iUS
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positive PDI) & positive PDI)
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