Prognostic Significance of the Tumor Volume and
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Purpose: Tumor volume has been thought to be an important predictive
factor for significant prostate cancer. We assessed the impact of the tumor
volume (TV) and the tumor percentage (TP) of radical prostatectomy
specimens on the pathological variables and the oncological outcome.
Materials and Methods: The tumor percentage and tumor volume were
calculated for 525 cases by a single pathologist who determined the
volume based on the surface area of the slides involved by tumor of the
prostate. Univariate and multivariate logistic regression analyses were
used to characterize the association of TP categories (<5%, 5-10%, 11-20%
and >20%) and TV (<1.8cc, 1.8-3.7cc, 3.8-7.5cc, >7.5cc) with the clini-
copathological variables. Biochemical recurrence (BCR) was estimated
using Kaplan-Meier analysis and Cox’s hazard regression model.
Results: The mean prostate cancer volume was 6.5+8.5cc (median: 3.8,
range: 0.04-73.8) and the mean percent tumor composition was 0.17+0.19
(median: 0.1, range: 0.01-0.95). A higher tumor volume and a higher tumor
percentage were associated with extra-capsular extension (ECE), a positive
surgical margin (PSM), a higher pT stage and a higher prostate-specific
antigen (PSA) Gleason score (all p<0.05). In addition, TP was the indepen-
dent predictor of ECE (adjusted odds ratio (OR): 22.66, 95% confidence
interval (CI): 1.801-285.079, p=0.016), but the tumor volume was not asso-
ciated with ECE on the multivariate logistic analyses. On the Kaplan-Meier
analysis, but not on the Cox-hazard analyses, the TP did demonstrate a
significant association with biochemical recurrence (p=0.035), yet the TV
did not reach statistical significance (p=0.190).

Conclusions: Our data indicates that the tumor percentage had a signi-
ficant effect on the BCR on the Kaplan-Meier analysis. The tumor percen-
tage rather than the tumor volume might be more useful to predict the
prognosis of prostate cancer. (Korean J Urol 2008;49:1074-1080)
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Table 1. Descriptive characteristics of the 525 men who were treated by radical prostatectomy

Tumor volume

<1.8cc 1.8-3.7cc >3.7-7.5¢cc >17.5¢cc p-value
No. of patient 130 132 131 132
Mean age 62.9£7.7 64.7+6.4 65.6%5.8 65.9£6.0 0282
(range) (37-76) (46-75) (47-78) (50-77) ’
Mean BMI (kg/mz) 24.1+£3.3 23.9+2.7 24.3+2.4 24.742.6 0.129
(range) (18.5-32.8) (18.1-34.3) (17.2-30.53) (17.3-34.4) ’
Mean prostate size (cc) 38.6114.1 41.8£13.8 42.2+17.7 40.9£11.9 0201
(range) (14.6-84.0) (20.0-96.0) (18.9-114.0) (24.0-84.0) ’
Mean PSA (ng/ml) 6.9£5.6 7.6+5.4 10.0£6.5 18.5+15.1 <0001
(range) (0.4-43.5) (0.2-43.7) (0.3-39.0) (2.1-94.2) ’
Tumor ratio
<0.05 0.05-0.1 >0.1-0.2 >0.2 p-value
No. of patient 97 141 127 160
Mean age 63.8+7.2 64.216.8 65.416.1 65.4+6.5 0327
(range) (37-76) (43-75) (46-76) (43-78) ’
Mean BMI (kg/m’) 24.0£2.5 242434 242425 24.5%2.6 0.638
(range) (17.2-32.4) (18.0-34.5) (18.1-30.5) (16.6-34.4) ’
Mean prostate size (cc) 47.8%18.5 422+15.2 39.0+12.4 37.1+11.1 <0.001
(range) (20.0-114) (17.3-98.0) (14.6-84.0) (14.6-82.0) ’
Mean PSA (ng/ml) 7.3£5.7 7.8%6.0 9.2%6.2 16.8+14.4 <0001
(range) (0.4-43.5) (0.7-43.7) (0.2-36.8) (1.7-94.2) ’
BMI: body mass index, PSA: prostate-specific antigen
Table 2. Characteristics of the pathologic factors of the 525 men who were treated by radical prostatectomy
Tumor volume
<1.8cc 1.8-3.7cc >3.7-7.5cc >7.5¢cc p-value
Pathologic stage
<T2 (%) 123 (94) 114 (86) 84 (64) 53 (40) <0.001
=T3 (%) 7(5) 18 (14) 47 (36) 79 (60)
Gleason score
<6 (%) 76 (58) 53 (40) 15(11) 8 (6) <0.001
7 (%) 52 (40) 74 (56) 106 (81) 92 (70)
>8 (%) 2(2) 5@) 10 (8) 32 (24)
Tumor ratio
<0.05 0.05-0.1 >0.1-0.2 >0.2 p-value
Pathologic stage
<T2 (%) 92 (97) 123 (87) 90 (71) 68 (42) <0.001
=T3 (%) 303) 18 (13) 37 (29) 92 (58)
Gleason score
<6 (%) 60 (63) 68 (48) 11(9) 13 (8) <0.001
7 (%) 34 (36) 71 (50) 104 (82) 113 (70)
>8 (%) 1(D 2(2) 12 (9) 34 (22)
AL ol g8 ofe] AFAAE AR ALl B
AR 7|25 BA A }ol| A PSAL} Gleason score®to] 1 &t
A Akol] 3L vIAE A2 vhebgkel (Table 5).
kg 0.2 SR Aol gt el A% AW
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Table 3. The relationship of the tumor volume and the tumor percentage with extra-capsular extension and positive surgical margin

Tumor volume

<1.8cc 1.8-3.7cc >3.7-7.5cc >7.5¢cc p-value
ECE
Negative (%) 123 (95) 115 (87) 87 (66) 59 (45) <0.001
Positive (%) 6(5) 17 (13) 44 (34) 73 (55)
PSM
Negative (%) 119 (92) 104 (79) 82 (62) 55 (42) <0.001
Positive (%) 10 (8) 28 (21) 49 (38) 77 (58)
Tumor ratio
<0.05 0.05-0.1 >0.1-0.2 >0.2 p-value
ECE
Negative (%) 93 (98) 123 (87) 92 (72) 75 (47) <0.001
Positive (%) 2(2) 18 (13) 35 (28) 85 (53)
PSM
Negative (%) 91 (96) 118 (84) 86 (68) 64 (40) <0.001
Positive (%) 44 23 (16) 41 (32) 96 (60)

ECE: extra-capsular extension, PSM: positive surgical margin

Table 4. Multivariate logistic regression models predicting ECE at
the final pathology

Table 5. Cox proportional hazard analysis of the factors predicting
biochemical recurrence after radical prostatectomy

Odds ratio 95% CI p-value Hazard ratio 95% CI p-value
Age 1.040 0.999-1.083 0.156 Age 0.972 0.925-1.043 0.562
BMI 1.030 0.939-1.129 0.528 BMI 0.991 0.853-1.151 0.903
PSA 1.041 1.011-1.071 0.008 Tumor volume 1.013 0.832-1.233 0.897
Prostate volume 0.987 0.967-1.007 0.199 Tumor percentage 0.293 0.000-334.312 0.733
Gleason score 2.813 1.892-4.182 0.001 PSA 1.053 1.012-1.096 0.011
Tumor percentage 22.659 1.801-285.079 0.016 Prostate volume 0.948 0.897-1.003 0.064
Tumor volume 1.011 0.941-1.086 0.768 Gleason score 2.096 1.276-3.443 0.003
PSM 1.835 0.663-5.078 0.242

BMI: b index, PSA: tate-specifi ti ECE:
ody mass index, prostate-specific antigen, ECE 0.906 0.300-2.734 0747

extra-capsular extension, CI: confidence interval
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CI: confidence interval, BMI: body mass index, PSA: prostate-
specific antigen, PSM: positive surgical margin, ECE: extra-
capsular extension
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Fig. 1. Kaplan-Meier analysis for biochemical recurrence, (A) tumor volume (log rank test, p=0.190), (B) tumor percentage (log rank test,

p=0.03).
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