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Abstract
Purpose—To investigate whether pre-treatment endorectal magnetic resonance imaging (MRI)
findings can predict biochemical relapse in patients with clinically localized prostate cancer (PCa)
treated with external-beam radiation therapy (EBRT).

Patients and Methods—Between January 2000 and January 2002, 224 patients (median age 69
years, range 45-82) with biopsy-proven PCa underwent endorectal MRI before high-dose (≥ 81 Gy)
EBRT. The value of multiple clinical and MRI variables in predicting PSA relapse at 5 years was
determined using univariate and multivariate stepwise Cox regression. Clinical variables included
pre-treatment PSA, clinical T-stage, Gleason score, use of neoadjuvant hormonal therapy and
radiation dose. MRI variables, derived from retrospective consensus readings by two radiologists,
measured intraprostatic and extraprostatic tumor burden.

Results—After median follow-up of 67 months, 37 patients (16.5%) developed PSA relapse. The
significant predictors of PSA relapse in univariate analysis were pre-treatment PSA, clinical T-stage,
and multiple MRI variables including MRI TN-stage score; extracapsular extension (ECE) status;
number of sextants involved by ECE, all lesions, or index (dominant) lesion; apical involvement;
and diameter and volume of index lesion. Pretreatment PSA and ECE status were the only significant
independent predictors upon multivariate analysis (P< 0.05 for both). ECE status was associated with
the highest hazard ratio of 3.04; 5-year PSA relapse rates were 7% for no ECE, 20% for unilateral
ECE, and 48% for bilateral ECE.

Conclusion—MRI findings can be used to predict post-EBRT PSA relapse, with ECE status on
MRI and pre-treatment PSA being significant independent predictors of this endpoint.
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Introduction
Numerous treatment options are available for patients with newly diagnosed prostate cancer,
including radical prostatectomy (RP), external-beam radiation therapy (EBRT),
brachytherapy, experimental focal therapies, and active surveillance. Predictions of their
respective outcomes based on known prognostic factors can help the clinician and the patient
choose among them. Because no single clinical predictor is sufficiently accurate for outcome
prediction, nomograms have been developed that combine multiple predictors (1-5). The pre-
treatment variables typically included in the nomograms are serum PSA, clinical T-stage and
Gleason score; post-radiation therapy nomograms have included the use of neoadjuvant
hormonal therapy and radiation dose.

Although current prognostic models for prostate cancer are reasonably accurate, there is an
ongoing effort to improve their accuracy by including additional clinical and imaging variables
(6-13). With its excellent soft-tissue resolution, endorectal magnetic resonance imaging (MRI)
of the prostate clearly depicts the prostate's zonal anatomy and facilitates prostate cancer
localization and staging (14-19). MRI has been shown to contribute significant incremental
value to clinical variables in the prediction of extracapsular extension (ECE) and seminal
vesicle invasion (SVI) and to significantly improve treatment planning (20-24). A number of
studies have assessed the feasibility of MRI-inclusive models for predicting the outcome of
radical prostatectomy or radiation therapy in patients with prostate cancer (7,9-11,25). In all
of these studies, locally advanced prostate cancer on MRI (≥T3 disease) was associated with
adverse outcomes, and in most it proved to be a significant independent predictor of treatment
failure (7,9-11,25). The purpose of our study was to further investigate whether pre-treatment
endorectal MRI findings can predict biochemical relapse in patients with clinically localized
prostate cancer treated with EBRT.

PATIENTS AND METHODS
Patient Population

Our institutional review board approved and issued a waiver of informed consent for our
retrospective review of the data of 224 consecutive patients (median age 69 years, range 45–
82) with biopsy-proven prostate cancer who underwent endorectal MRI before EBRT between
January 2000 and January 2002. Our study was compliant with the Health Insurance Portability
and Accountability Act.

Acquisition and interpretation of clinical predictors
The clinical predictors recorded were pretreatment PSA, clinical stage, Gleason score, use of
neoadjuvant hormone therapy, and radiation dose.

Pretreatment PSA was measured in ng/mL using either Tosoh (Tosoh USA, Inc., Grove City,
OH) or Bayer (Immuno 1) assays (Siemens Healthcare Diagnostics, Deerfield, IL). For each
patient, pretreatment clinical stage was assigned by a radiation oncologist according to the
1997 International Union against Cancer (IUCC) TNM staging system. Pre-treatment Gleason
score was based on sextant biopsy results.
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Neoadjuvant androgen deprivation therapy (ADT) was given to 121 (54%) patients before
EBRT. In general patients were treated with 3-6 months of ADT before and concurrent with
radiotherapy. ADT was given to decrease the size of enlarged prostate glands before
radiotherapy or for those with high-grade, unfavourable-risk disease. ADT was routinely
discontinued at the completion of radiotherapy. In high-risk patients within this radiotherapy
cohort, adjuvant ADT was not used.

Patients received a dose of either 8100 cGy (n=125, 55.8%) or 8640 cGy (n=99, 44.2%).
Treatment was delivered with 15MVx-rays in daily fractions of 1.8 Gy. All patients were
treated with a five- or six-field conformal treatment approach as previously described (26).
Doses were prescribed to the maximum isodose line, which completely encompassed the
planning target volume. The planning target volume was defined as the prostate and seminal
vesicles with a circumferential 1-cm margin except at the prostate-rectal interface, where a 6-
mm margin was used. The techniques for treatment planning and delivery of three-dimensional
conformal radiation therapy and intensity-modulated radiation therapy (IMRT) have been
described elsewhere (26).

Acquisition and interpretation of endorectal MR predictors
Pre-treatment endorectal MRI was performed on a 1.5-Tesla whole-body magnetic resonance
scanner (Signa Horizon scanner, General Electric Medical Systems, Milwaukee, WI) using a
standard, previously described protocol (20). The median interval between MRI and EBRT
was 3 months (range, 0-14 months). The longer interval in some patients was related to the use
of neoadjuvant androgen deprivation therapy for decreasing prostatic size which extended in
some cases to 10-12 months prior to initiation of radiotherapy.

Endorectal MRI studies were retrospectively interpreted in consensus by two radiologists (--
with 5 years of experience and -- with one and a half years of experience in dedicated reading
of prostate MRI), with the senior reader prevailing if in dissent. The readers were aware that
all patients had been diagnosed with prostate cancer and treated with EBRT but were unaware
of any other clinical or outcome data. A picture archiving and communications system (PACS,
Centricity 2.1 Radiology RA 1000, General Electric Medical Systems, Milwaukee, WI) and
its built-in tools were used for qualitative image interpretation and quantitative measurements.
Three distinct categories of MRI variables were determined, as described below.

Category 1) MRI staging variables: MRI TN stage score, number of prostate sextants with
ECE, ECE status, SVI status, and lymph node invasion (LNI) status were recorded. For MRI-
TN stage, the readers used an 8-point scoring system (developed in consensus by the
institution's prostate cancer disease management team) following the 1992 International Union
Against Cancer TNM staging system: 1, no tumor seen (corresponding to T1c); 2, tumor
involves one-half of one lobe or less, no ECE (T2a); 3, tumor involves more than one-half of
one lobe, no ECE (T2b); 4, tumor involves both lobes, no ECE (T2c); 5, unilateral ECE (T3a);
6, bilateral ECE (T3b); 7, SVI (T3c); 8, tumor invades adjacent structures other than seminal
vesicles and/or lymph node metastasis (LNM) (T4 and/or N1). When multiple positive findings
on endorectal MRI were seen, the highest applicable score was assigned. The number of
prostate sextants with ECE was recorded. Scores were assigned for ECE status (0, no ECE; 1,
unilateral ECE; 2, bilateral ECE), SVI status (0, no SVI; 1, unilateral SVI; 2, bilateral SVI)
and LNI status (0, no LNI; 1, LNI).

Category 2) MRI variables based on all lesions observed: The number of sextants involved by
all lesions (0-6) and the absence or presence of lesion(s) in the base, mid gland and apical
sextants were recorded.
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Category 3) MRI variables based on individual lesions: The number (0-6) of sextants involved
by the index (dominant) lesion and the absence or presence of the index lesion in the base, mid
gland and apical sextants; the maximal diameter and the volume of the index lesion; and the
absence or presence of a second lesion > 10 mm were recorded.

Post-treatment patient follow-up
Patients were followed every six months after completion of EBRT with serial PSA testing
and rectal examination. After five years, patients were followed annually. PSA relapse was
defined as a post-EBRT serum PSA level 2 ng/mL or more above the nadir level consistent
with the Phoenix definition of biochemical relapse after radiotherapy (27).

Statistical analysis
PSA relapse was used as a patient outcome measure. For statistical analysis, clinical T-stage
and Gleason score were expressed as ordinally ranked discrete variables; use of neoadjuvant
hormonal therapy and radiation dose were expressed as dichotomous variables; pretreatment
PSA was expressed as a continuous variable (Table 1). Table 2 specifies which MRI variables
were expressed as ordinally ranked discrete variables and which were expressed as
dichotomous or continuous variables upon statistical analysis.

Nonparametric log-rank tests were used first as univariate analyses to illustrate differences
among various levels of a predictor without taking into account other predictors. To quantify
the differences and to incorporate multiple predictors, semiparametric Cox models were then
fitted both univariately and multivariately to obtain hazard ratios. Using the stepwise selection
procedure a multivariate Cox model was constructed, in which an effort was made to find an
optimal subset by adding variables into the model or removing variables from the model one
at a time. Variables were added to the model if the score Chi-Square statistic achieved a p-
value of 0.05 or less, and removed from the model if the Wald Chi-Square statistic achieved a
p-value of 0.05 or greater.

Descriptive statistics of mean and range were used to summarize the patient cohort with respect
to clinical, MR imaging, and outcome variables. The Kaplan-Meier plots were used to illustrate
the relationships between the selected pre-treatment clinical and MRI predictors and the post-
RT PSA relapse. The significance levels of the differences among various Kaplan-Meier
actuarial survival estimates for freedom from PSA relapse were determined using the log-rank
test. Where applicable, a priori cut-offs based on the published studies were set to stratify the
variables into 3 discrete levels for Kaplan-Meier plots.

P-values and 95% confidence intervals are two-sided. A p-value less than 0.05 was considered
statistically significant. SAS 9.1.3 (SAS institute Inc., Cary, NC) and R 2.6.0 were used for
the analysis.

RESULTS
As of January 2008, 37 (16.5%) of the 224 patients in this study had experienced PSA relapse.
The median follow-up period was 67 months for all patients, 64 months for patients with no
PSA relapse and 78 months for those with PSA relapse.

In the univariate Cox regression analysis, the statistically significant clinical predictors of PSA
relapse were pre-treatment PSA and clinical T-stage (Table 1). Among the MRI parameters,
the significant predictors in category 1 were MRI TN stage, ECE status and number of sextants
with ECE; the significant predictors in category 2 were number of sextants involved by all
lesions and the presence of tumor in the apex of the gland; the significant predictors in category
3 were the number of sextants involved by the index lesion, the index lesion diameter and the
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index lesion volume (Table 2). The distribution of clinical and selected MRI findings among
the patients and the probability of PSA relapse associated with each finding were tabulated
(Tables 3 and 4).

In the multivariate Cox regression analysis, the only significant predictors of PSA relapse were
pre-treatment PSA (hazard ratio, 1.02 [95% CI: 1.01 – 1.03]; p=0.0004) and ECE status on
MRI (hazard ratio, 3.04 [95% CI: 1.93 – 4.80]; p<0.0001).

Kaplan-Meier estimates of PSA relapse-free survival for pre-treatment PSA, MRI TN stage,
ECE status on MRI, and index lesion volume are illustrated in Figure 1. Figure 2 shows T2-
weighted MR images from 4 representative cases.

DISCUSSION
Knowledge of the likelihood of biochemical recurrence or metastatic progression of prostate
cancer is essential for rational treatment selection. In our retrospective study, with a patient
population of 224 and a median follow up of 67 months, the status of ECE on MRI was a
significant predictor of post-EBRT PSA relapse.

A number of clinical and pathological findings have been reported to be associated with the
risk of recurrence. Despite its limited specificity for prostate cancer detection, the PSA level
remains a powerful prognostic factor in the prediction of patient outcomes (25,28,29).
Similarly, high Gleason score on sextant biopsy (8-10) and advanced clinical T-stage on digital
rectal exam (T3a) have been associated with adverse outcomes (30). However, because none
of these clinical variables alone is sufficient to accurately predict outcome and guide treatment
selection, nomograms that combine multiple variables have been developed (1,5,31). A recent
version of a nomogram for post-EBRT outcome prediction combined pre-treatment PSA,
clinical T-stage, Gleason score, use (or lack) of neoadjuvant androgen deprivation therapy, and
radiation dose to predict PSA-relapse in 2253 patients with a median follow-up of 7 years and
achieved a concordance index of 0.72 (5).

A number of studies have investigated the utility of dedicated prostate MRI findings for
predicting primary prostate cancer treatment outcomes (6,7,9-11). A retrospective study of 977
RP-treated men with 2-year follow-up for PSA relapse found preoperative PSA, percentage of
positive prostate biopsies, endorectal MRI T-stage, biopsy Gleason score and clinical stage
T2c disease to be independent predictors of PSA relapse (7). Another study by the same group
in 1025 men treated with RP showed that MRI contributed incremental prognostic value to
clinical parameters in about 20% of patients, specifically those patients considered to be at
intermediate risk of PSA failure based on established clinical prognostic factors; when MRI
was interpreted as indicating extracapsular versus organ-confined disease in these patients, the
relative risk of PSA failure was 3.6, and 5-year actuarial freedom from PSA failure was 33%
versus 72% (6).

Retrospective studies have shown MRI T-stage to have incremental value in predicting post-
EBRT outcomes as well, though in smaller data sets (9-11). In a study of 250 patients with a
median follow up of 28 months, MRI findings of SVI had independent prognostic value; 4-
year estimates of PSA failure-free survival for MRI SVI-negative and MRI SVI-positive
patients were 68% and 33%, respectively (11). Two recent studies by one research group
showed that the predictive value of an individual MRI predictor could be influenced by other
predictors in the set (9,10). In the first study 80 patients had mean post-EBRT follow-up of 43
months, and clinical parameters as well as the MRI tumor stage and the radial diameter of ECE
on MRI were used as predictors; the only independent predictor of metastatic relapse in
multivariate analysis was the radial diameter of ECE on MRI (10). In the second study 67
patients had mean post-EBRT follow-up of 44 months, and the volume of abnormal metabolism
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on MR spectroscopic imaging and multiple MRI predictors were added to the model; the only
independent predictor of PSA relapse was the volume of malignant metabolism on MR
spectroscopic imaging, while the independent predictors of metastatic failure were MRI tumor
size and SVI on MRI (9).

We found that pre-treatment PSA and ECE status on MRI were the only two significant
independent predictors of PSA relapse after EBRT in the Cox model. Our results are in
agreement with those of prior MRI-inclusive studies in patients treated with EBRT or RP:
Although the designs of the studies varied, T3 disease on MRI was universally associated with
adverse post-treatment outcomes (6,7,9-11). Larger, multi-institutional trials are needed to
determine whether the status of ECE on MRI (no ECE, unilateral ECE, or bilateral ECE) is
consistently the strongest independent MR imaging predictor of biochemical recurrence and a
direct reflection of radiocurability.

In the MR imaging TN-stage scoring system used in our study, a higher score was assigned
for each increase in stage. Higher pathologic stages are associated with higher rates of
biochemical recurrence (32,33), and the capacity to successfully identify key features of
pathologic stage (i.e., ECE, SVI and LNM) on MRI has been demonstrated (20,22-24,32). In
our study, stratification of patients into three groups according to MRI TN-stage (Fig. 1B) was
highly predictive of biochemical recurrence of prostate cancer after radiotherapy.

As new systemic approaches are being developed to treat patients with high-risk prostate
cancer, it is becoming increasingly important to distinguish the subset of patients who may
benefit from these systemic treatments from those who are unlikely to benefit and who can
therefore be spared from their additional toxicity. Our data could be used in the future to stratify
patients into risk groups (i.e. low, intermediate, high) for different treatment options such as
neoadjuvant chemotherapy, neoadjuvant hormone therapy or immunotherapy (34).

The present study has several limitations, including its retrospective nature and the fact that it
was performed at a single institution. MR imaging was performed with standard sequences and
without a contrast agent. Diffusion-weighted imaging is now used routinely at our institution
in prostate MR imaging and has been found to aid in cancer detection and assessment of tumor
volume in the prostate (35,36). MR spectroscopic imaging and dynamic contrast-enhanced
imaging may also improve prostate cancer detection and staging, particularly for less
experienced readers (18,37-40). However, in 2000, when the MR images used in this study
began to be collected, such advanced MR imaging techniques were not part of our routine
imaging protocols.

Another possible limitation of our study is the relatively wide range of the intervals between
MR imaging and the start of EBRT (6-415 days). However, the median interval was only 85
days. The longer interval time periods between MRI and initiation of EBRT reflect in general
patients who were treated with neoadjuvant androgen deprivation therapy (ADT) where
prostate volume reduction was required prior to the initiation of radiotherapy. In some cases
maximal volume reduction was only achieved after 9-10 months before the radiotherapy was
initiated. It should also be noted that the two radiologists who retrospectively interpreted the
MR images for our study had experience reading prostate MR imaging at an institution where
it is routinely performed. Therefore, the results may only represent the performance of this
technique at institutions where prostate MRI is used routinely and will need to be validated in
other academic and community settings.

At present, prostate MRI is a technically and interpretatively challenging modality used
primarily at academic centers, and thus its nationwide use for prostate cancer prognostication
cannot be recommended. To date, all MRI-inclusive studies on outcome prediction in patients
with prostate cancer have been retrospective and have been based on small sample sizes. Yet
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even if a prospective multi-institutional MRI prediction study is initiated, it will probably
require a minimum of a decade to complete. We believe that the presently available evidence
warrants the use of MRI findings to identify high-risk patients at centers where prostate MRI
is routinely performed. Among patients with MRI evidence of extraprostatic disease,
particularly bilateral ECE and/or SVI, more intensive treatment regimens may be warranted
to achieve superior disease control outcomes. These regimens could include longer courses of
androgen deprivation therapy, as well as more intensive dose escalation regimens which can
be achieved with the combination of brachytherapy and IMRT.
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Figure 1.
Kaplan-Meier Estimates of PSA relapse-free survival based on (A) pre-treatment PSA, (B)
MRI TN-stage score, (C) extracapsular extension (ECE) status on MRI, and (D) volume of
index lesion. Graphs show cumulative proportions of patients without post-EBRT PSA relapse,
stratified by PSA, MRI TN-stage score, ECE status on MRI, and volume of index lesion.
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Figure 2.
Coronal T2-weighted MR images. Patients in A and B had neither extraprostatic disease nor
PSA relapse, while patients in C and D had both. A) No lesion visible; B) 0.5-cm3 lesion at
left mid gland and apex (arrows). C) 1.7-cm3 lesion in apex (arrows) with bilateral capsular
irregularity and bulging indicating extracapsular extension (ECE). D), 11-cm3 tumor with
bilateral ECE and seminal vesicle invasion.
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Table 1

Univariate Cox proportion hazards model for statistical significance of clinical predictors.

Variable P-value Hazard Ratio (95% CI)

Pre-treatment PSA† <.001 1.02(1.01,1.03)

Clinical T-Stage* 0.03 1.23(1.02,1.48)

Gleason Score* 0.07 1.32(0.98,1.79)

Neoadjuvant Hormonal Therapy‡ 0.19 1.58(0.80,3.10)

Radiation Dose‡ 0.84 1.07(0.56,2.05)

*
expressed as an ordinal variable;

†
expressed as a continuous variable;

‡
expressed as a dichotomous variable.
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Table 2

Univariate Cox proportion hazards model for statistical significance of MRI predictors.

Variable P-value Hazard Ratio (95% CI)

MRI STAGING PARAMETERS

MRI TN-Stage* <.001 1.61(1.26,2.05)

ECE status* <.001 3.04(1.96,4.71)

Number of sextants with ECE* <.001 1.68(1.38,2.05)

SVI status* 0.14 1.88(0.82,4.33)

LNI status‡ 0.45 0.58(0.14,2.41)

MRI PARAMETERS BASED ON ALL
LESIONS OBSERVED

Number of sextants involved by all lesions* <.001 1.50(1.23,1.82)

Base sextants involved‡ 0.19 1.58(0.80,3.15)

Mid gland sextants involved‡ 0.99 n.a.

Apical sextants involved‡ 0.03 2.41(1.10,5.28)

MRI PARAMETERS BASED ON INDIVIDUAL
LESIONS

Number of sextants involved by index lesion* 0.005 1.32(1.09,1.60)

Diameter of index lesion† <.001 1.79(1.29,2.49)

Volume of index lesion† <.001 1.17(1.08,1.27)

Base sextants involved by index lesion‡ 0.16 1.60(0.84,3.04)

Mid gland sextants involved by index lesion‡ 0.21 1.96(0.69,5.52)

Apical sextants involved by index lesion‡ 0.06 1.88(0.97,3.62)

2nd lesion > 10 mm presence‡ 0.37 1.46(0.64,3.33)

*
expressed as an ordinal variable;

†
expressed as a continuous variable;

‡
expressed as a dichotomous variable.
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Table 3

Distribution of cases (n=224) according to ranks or ranges for selected clinical predictors, with actual recorded
events of PSA relapse for each rank or range.

Predictor Distribution* PSA relapse†

PSA (ng/ml)

0-5 63 (28.1) 4 (6.4)

5-10 82 (36.6) 11 (13.4)

10-15 31 (13.8) 7 (22.6)

15-20 17 (7.6) 4 (23.5)

> 20 31 (13.8) 11 (35.5)

Clinical T-stage

cT1c 110 (49.1) 13 (11.8)

cT2a 66 (29.5) 12 (18.2)

cT2b 19 (8.5) 4 (21.0)

cT3a 17 (7.6) 5 (29.4)

cT3b 12 (5.4) 3 (25.0)

Gleason Score

5 2 (0.9) 0 (0)

6 101 (45.1) 11 (10.9)

7 78 (34.8) 14 (17.6)

8 29 (13.0) 11 (37.9)

9 13 (5.8) 1 (7.7)

10 1 (0.4) 0 (0)

Neoadjuvant
hormonal therapy

No 103 (46.0) 13 (12.6)

Yes 121 (54.0) 24 (19.8)

Radiation dose

8100 cGy 125 (55.8) 20 (16.0)

8640 cGy 99 (44.2) 17 (17.2)

Note.—Data are the number of patients.

*
Number in parentheses represents percentage of total study population.

†
Number in parentheses represents percentage of patients in the same row in the distribution column.
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Table 4

Distribution of cases (n=224) according to ranks or ranges for selected MRI predictors, with actual recorded
events of PSA relapse for each rank or range.

Predictor Distribution* PSA relapse†

MRI TN-Stage Score

1 (T1c) 1 (0.4) 0 (0)

2 (T2a) 23 (10.3) 1 (4.4)

3 (T2b) 37 (16.5) 3 (8.1)

4 (T2c) 55 (24.6) 4 (7.3)

5 (T3a, unilateral ECE) 68 (30.4) 14 (20.6)

6 (T3b, bilateral ECE) 22 (9.8) 11 (50.0)

7 (T3c, SVI) 16 (7.1) 4 (25.0)

8 (T4 or N1) 2 (0.9) 0 (0)

ECE status

0 (no ECE) 117 (52.2) 8 (6.8)

1 (unilateral ECE) 80 (35.7) 16 (20.0)

2 (bilateral ECE) 27 (12.0) 13 (48.2)

Number of sextants
with ECE

0 117 (52.2) 8 (6.8)

1 47 (20.9) 7 (14.9)

2 37 (16.5) 13 (35.1)

3 14 (6.2) 5 (35.7)

4 8 (3.6) 4 (50.0)

5 0 (0) 0 (0)

6 1 (0.4) 0 (0)

Number of sextants
involved by all

0 1 (0.4) 0 (0)

1 40 (17.9) 2 (5.0)

2 64 (28.6) 6 (9.4)

3 40 (17.9) 4 (10.0)

4 33 (14.7) 11 (33.3)

5 15 (6.7) 3 (20.0)

6 31 (13.8) 11 (35.5)

Volume of index

< 0.5 93 (38.5) 8 (8.6)

0.5-1.0 40 (18.8) 8 (20.0)

1.0-2.0 50 (23.5) 6 (12.0)

Int J Radiat Oncol Biol Phys. Author manuscript; available in PMC 2011 November 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Fuchsjäger et al. Page 17

Predictor Distribution* PSA relapse†

2.0-3.0 12 (5.6) 4 (33.3)

> 3 29 (13.6) 11 (37.9)

Note.—Data are the number of patients.

*
Number in parentheses represents percentage of total study population.

†
Number in parentheses represents percentage of patients in the same row in the distribution column.
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