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Introduction: this study analyzes the survival of prostate cancer patients cared 
for at a hospital in Minas Gerais, Brazil according to one of the following treat-
ments: iodine-125 seed implantation or radical prostatectomy. From January 
2002 to December 2005, 129 patients underwent either brachytherapy (64 pa-
tients) or surgery (65 patients). 
Methods: all had prostate-specific antigen, Gleason scores and clinical stage re-
corded prior to treatment. Biochemical relapse was defined as prostate-specific 
antigen (PSA)>0.4ng/mL for radical prostatectomy, and any elevation equal or 
higher than 2ng/mL over the PSA nadir for implanted patients. To analyze the 
effect of treatment on biochemical recurrence-free survival (BRFS), Kaplan-Mei-
er curves and Cox regression were generated. Mean follow-up time was 56.1 
months for patients with the implant, and 26.6 months for those operated on. 
BRFS in 5 years was 69% (95% CI: 58.18-77.45) for the whole cohort. 
Discussion: when stratified according to treatment, survival of patients who had 
undergone brachytherapy (79.70%) was higher to those operated on (44.30%; p-
value=0.0056). Upon multivariate analysis, independent predictors were iPSA (HR: 
2.91, 95% CI: 1,32-6,42), Gleason score (HR: 2.18, 95% CI: 1,00-4,81) and treatment 
modality (HR: 2.61, 95% CI: 1.18-5,75). Risk of biochemical failure was higher with 
surgery than brachytherapy, which may be related to the failure criteria adopted, 
which is different for each therapy, as well as the high rate of histological progres-
sion between preoperative prostate biopsy and surgical specimen. 
Conclusion: it was found that brachytherapy is a good therapeutic option for 
low risk prostate cancer.
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Introduction
Prostate cancer is the most frequent cancer in men. The in-
crease in the incidence rates of this cancer in Brazil have been 
related to the increase in population life expectancy, the de-
velopment of diagnostic methods and improved quality of 
the country’s information systems.1 Due to screening with 
prostate-specific antigen (PSA), this cancer has been diag-
nosed at increasingly early stages, when the tumor is still con-
fined to the prostate gland, and thus potentially treatable.2

The ideal treatment for localized prostate cancer is still 
the subject of controversy. The long natural history of early 

and low risk tumors means that not all patients require treat-
ment, with active surveillance being recommended when life 
expectancy is less than 10 years.3 Many treatment alternatives 
can be employed for localized disease, such as radical pros-
tatectomy, external radiation therapy and brachytherapy, all 
being effective in the control of the locoregional disease.

Despite the debate about the best treatment modal-
ity in patients at low to intermediate risk, and the absence 
of phase III quality studies about this topic, most publi-
cations strongly suggests that radical prostatectomy, ex-
ternal radiotherapy and brachytherapy treatments are 
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equivalent in terms of biochemical control. However, ex-
ceptions should be made for the dose of external radio-
therapy employed (less than 72Gy)4 and the role of brachy-
therapy in intermediate risk, with current guidelines that 
guide the indication of these treatment modalities.5,6

Brachytherapy is performed using the transperineal 
route, with general or epidural anesthesia. The most pop-
ularized technique is permanent seed implantation, known 
as low-dose brachytherapy. The two most commonly used 
radioisotopes are: iodine-125 and palladium-103. It is 
generally used as a single treatment, with good results in 
cases of low or intermediate risk.7 The low energy of these 
isotopes guarantees social and family life of patients af-
ter implantation, almost without restrictions. The great 
advantage of brachytherapy is the convenience of a one-
day treatment that can be performed without the need 
for hospitalization.

In Brazil, prostate brachytherapy is a totally under-
utilized treatment, and has not been included in the pro-
cedures authorized by the Brazilian public healthcare sys-
tem (SUS, Unified Health System). This is mainly due to 
the infamous structural and personnel availability, that 
is to say, there are few services that have the minimum 
structure and professionals with technical and scientific 
training to perform this procedure. Moreover, despite re-
cent adjustments, the table of SUS reimbursement val-
ues is still far short of the expectations and costs required 
to implement a qualified service for this purpose.8

This series represents the experience of a hospital in 
the southeast region of Brazil with the implantation of 
iodine-125 seeds via transperineal route, guided by tran-
srectal ultrasound treatment of patients with prostate 
cancer. The results obtained were compared with those 
of patients treated with radical prostatectomy in the same 
hospital and study period.

Methods
Patient selection
This is a hospital-based non-concurrent cohort study. We 
evaluated 129 patients with prostate cancer who under-
went brachytherapy (n=64) or radical prostatectomy (n=65) 
at a reference service on the private network in Juiz de Fora 
(Minas Gerais) from January 2002 to December 2005.

The choice of a treatment type (brachytherapy versus 
surgery) was a decision taken by the patient and the doc-
tor, after informing the patient about both therapeutic 
procedures.

For brachytherapy, the exclusion criteria were con-
sidered as the recommendations issued by the American 
College of Radiology (ACR, 2011) and the American So-

ciety for Radiology Oncology (ASTRO, 2011), such as dif-
ficulty in implanting the seeds due to pubic arch inter-
ference; prior or recent transurethral resection (TUR) due 
to increased risk of urinary incontinence; large median 
lobe; bulky prostate, etc.5

Patients with prostates over 50 grams initially received 
three months of luteinizing hormone-releasing hormone 
(LHRH) blockers, in order to reduce prostate volume, and 
subsequently underwent implantation.9 Patients with pri-
or transurethral resection (TUR) considered old (over one 
year) and/or small (at least 1cm of periurethral prostate) 
were also subjected to implantation and included in the 
analysis.5

All patients were evaluated through medical history, 
physical examination, digital rectal examination and serum 
PSA prior to treatment (iPSA). Clinical staging was based 
on digital rectal examination and, when clinically indicat-
ed, chest radiography, bone scintigraphy, CT-scan and/or 
magnetic resonance imaging (MRI) of the pelvis. The 6th 
edition of the TNM 2002 was used for staging patients.10

Considerations about the procedures adopted according to 
treatment modality
Brachytherapy
Pre-planning for brachytherapy was conducted using the 
prostate dimensions obtained by transrectal ultrasonog-
raphy (TRUS) to determine the overall activity of the iso-
tope required for each patient. Implantation was per-
formed in the operating room of the hospital, using 
spinal anesthesia after bowel preparation and with the 
patient in dorsal lithotomy position. Before implanta-
tion, patients were submitted to fixation of the scrotum 
and bladder catheterization.

The intra-operative planning was done after obtain-
ing the prostate volume at the time of implantation, ob-
tained by sequential prostate images, from base to apex, 
with 5mm intervals acquired using TRUS with a biplane 
probe (B&K, Naerum, Denmark). The total activity to be 
implanted was determined by a nomogram depending 
on the prostate volume. The number of seeds to be im-
planted was calculated by dividing the total activity re-
quired by the activity of each seed at the time of implant.11

The needles were positioned so as to deposit 75% of 
the activity in the gland periphery and 25% inside in or-
der to obtain the modified standard peripheral load, there-
by saving the urethra. The placement of the needles, with 
around 1cm intervals, was guided via TRUS, which allows 
visualization of the prostate in transverse, longitudinal 
and oblique planes. Furthermore, these needles could be 
moved along the prostate under constant visualization, 
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allowing precise placement of seeds. The loose seeds were 
implanted into the prostate with a Mick Applicator (Mick 
Nuclear, Bronx, New York) under TRUS visualization and, 
in some cases, with the aid of fluoroscopy. The prescribed 
dose was 144 Gy (task group [TG] 43).12,13  The radioiso-
tope used in all patients was iodine-125, OncoSeed Mod-
el 6711 from Oncura. The activity of the seeds of iodine-125 
ranged from 0.29 mCi to 0.465 mCi, with an average of 
0.392 mCi. No patient in this series of cases received ex-
ternal radiation therapy before or after brachytherapy.

Surgery
Patients undergoing radical prostatectomy underwent sur-
gery in the same hospital as per the technique described 
by Walsh.14 After infraumbilical incision and access to the 
retropubic space, the dissection of the pelvic lymph nodes 
was carried out. Then, after prostate exposure, the endo-
pelvic fascia was opened, with ligation and sectioning of 
the dorsal venous complex. The next step was dissection 
and section of the urethra. The prostate was then dissect-
ed retrogradely, preserving the neurovascular bundle or 
not according to the clinical and surgical staging. Finally, 
colovesical section was performed with prostate removal 
and hemostasis. Vesicourethral anastomosis was performed 
under a urethral catheter which remained for 10 to 12 days. 
The average duration of hospitalization was three days.

Follow-up
The data relating to follow-up were obtained from med-
ical records and supplemented through contact with the 
patient or referring physician, if necessary.

Patients undergoing brachytherapy were monitored 
with physical examination and serum PSA doses with an 
interval of 3 to 6 months in the first three years of follow-

-up and every 6 to 12 months, from the fourth year of fol-
low-up.15 In relation to operated patients, who had a less 
frequent follow-up, those with at least one annual dose 
of PSA in the follow-up period were assessed.

Treatment and analysis of data
The outcome studied was biochemical recurrence-free 
survival. For patients undergoing brachytherapy, fail-
ure or biochemical recurrence was defined as any in-
crease of 2 ng/mL or more in the PSA nadir, as per the 
Phoenix criteria.16,17 For those undergoing radical pros-
tatectomy, biochemical recurrence was considered as 
obtaining any PSA greater than or equal to 0.4ng/mL.18-

20 The cases of surgical patients who needed to receive 
any salvage therapy during clinical follow-up, such as 
radiotherapy on the surgical bed or hormone therapy 

were also considered a failure. In these cases, the failure 
data was the start of salvage therapy.

The value of the PSA at the time of failure was kept 
as the last PSA record for that patient, discarding subse-
quent PSA values, because they would be influenced by 
androgen deprivation.

The cases confirmed as loss in the follow-up were cen-
sored on the date referring to the last follow-up record-
ed in the medical record. Patients who died due to causes 
unrelated to prostate cancer or its treatment were cen-
sored at the date of death.

The cases were stratified according to risk classifica-
tion proposed by D’Amico,21 considering: low risk as pa-
tients with PSA ≤10ng/mL, a Gleason score  ≤6 and stag-
ing ≤ T2a; intermediate risk as patients with staging of 
T2b or PSA between 10 and 20ng/mL, or Gleason score 
of 7; and high risk as patients with PSA >20ng/mL or 
Gleason score ≥8 or staging ≥T2c.14,21

The differences in the distribution of study variables, 
according to the mode of treatment were evaluated by Chi-
squared test and, if necessary, by Fisher’s exact test, con-
sidering statistical significance for those with a value of p≤ 
0.05. Survival probabilities were calculated according to 
the Kaplan-Meier method,22 with survival curve estimated 
for patients according to the type of therapy (brachyther-
apy versus surgery) and considering the variables selected 
for the study: age at diagnosis (<65, ≥65 years), iPSA (≤10 
and> 10 ng/mL), Gleason score (≤6 and >6), clinical stage 
(T1-T2a and ≥T2b), risk stratification (low and intermedi-
ate/high) and neoadjuvant LHRH blocking (yes or no).19,23-

25 Log-rank test was used to determine differences between 
the curves for each variable.  

For the evaluation of prognostic factors, we used the 
Cox regression model for proportional hazards, by com-
puting hazard ratios (HR) and corresponding 95% confi-
dence intervals (95% CI).26 For the multivariate model, 
were selected the variables that presented HR with a sig-
nificance level ≤0,05 and those which, while not reaching 
the previous criteria, were considered relevant in the lit-
erature. The significance of the parameters of the reduced 
model was verified by the likelihood ratio test, and the 
proportionality of the Cox model was verified using 
Schoenfeld residuals test.27

We used the Epi Info 2000 program (Centers for Dis-
ease Control and Prevention, Atlanta, USA) for input and 
descriptive analysis of the data and Stata version 9.0, for 
survival analysis and prognostic factors.

The study was authorized by the ethics committee 
of the Federal University of Juiz de Fora (opinion report 
no 049/2009).
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Results
We initially identified 139 patients who met the inclusion 
criteria for the study, and 10 of these were subsequently 
excluded due to lack of follow-up.

The main characteristics of the study population are 
shown in Table 1. Patients undergoing radical prostatec-
tomy were aged between 48 and 74 years, with a median 
age of 62.5 years (standard deviation: 6.5). Patients treat-
ed with brachytherapy were aged between 54 and 85 years, 
with a median age of 73 years (standard deviation: 6.2) 
(p=0.0001). The distribution of patients according to se-
rum levels of iPSA, Gleason score and stage was similar in 
both divisions of the study: surgery and brachytherapy.

TABLE 1  Main clinical characteristics of patients 
according to the treatment given.

Variables Brachytherapy 
n (%)

Surgery 
n (%)

Total 
n (%)

P-value

Age range 

<65 years 11 (17.2) 37 (56.9) 49 (37.2) 0.000

=65 years 53 (82.8) 28 (43.1) 81 (62.8)

Gleason#

2 a 6 48 (75) 48 (73.8) 96 (74.5) 0.798*

7 13 (20.4) 14 (21.6) 27 (20.9)

8 a 9 1 (1.5) 3 (4.6) 4 (3.1)

Stage#

T1c 26 (40.6) 21 (32.4) 47 (36.4) 0.813*

T2a 32 (50) 36 (55.3) 68 (52.8)

T2b 2 (3.2) 1 (1.5) 3 (2.3)

T2c 1 (1.6) 2 (3.1) 3 (2.3)

T3 3 (4.6) 4 (6.1) 7 (5.4)

iPSA ng/mL#

0 a 4.0 14 (21.9) 12 (18.5) 26 (20.2) 0.914

4.1 a 10 33 (51.6) 34 (52.3) 67 (51.9)

>10 17 (26.5) 15 (23.1) 32 (24.8)

Risk 

Low 41 (64.1) 41 (63.1) 82 (63.6) 0.679*

Intermediate 19 (29.6) 17 (26.2) 36 (27.9)

High 4 (6.3) 7 (10.7) 11 (8.5)

Source: research data (Ferreira et al)
Key to table: total # (n) of each variable differs due to the occurrence of missing data; 

*Fisher’s exact test; n = number; iPSA: PSA prior to treatment.

The average PSA dosages for the group that underwent 
brachytherapy was 8.5 per patient and, for surgery, it was 
2.8 per patient. The total number of PSA assessed was 
735. The median follow-up for patients undergoing brachy-
therapy was 56.1 months and 26.6 months for those un-
dergoing surgery.

Approximately 90% of the study population had clin-
ical stage ≤T2a in the digital rectal examination and 75% 
of this population had Gleason score in the prostatic bi-
opsy of ≤ 6. Seventy four percent (74%) of patients under-
going brachytherapy and 71% of patients who underwent 
surgery had PSA ≤10 ng/mL, whose value ranged from 
1.0 to 16 ng/mL and 2.8 to 37 ng/mL for patients implant-
ed and operated, respectively. Only four patients operat-
ed on had PSA values over 20 ng/mL. The median PSA 
was 5.6 ng/mL between the implanted patients, and 6.4 
ng/mL among patients operated on. Three patients with 
clinical stage T3, aged over 75 years and at high surgical 
risk, refused to undergo external radiotherapy and were 
implanted after conducting endorectal MRI, which showed 
no extracapsular invasion by cancer. Around 20% of pa-
tients undergoing brachytherapy displayed a previous 
history of prostatic surgery, transurethral resection of the 
prostate (TURP) or open surgery surgical interventions. 
These were considered old and small in all cases,5 which 
did not harm the quality of implantation.14

LHRH blocking was conducted in 17% of patients sub-
mitted to brachytherapy. Among patients undergoing rad-
ical prostatectomy, only one patient (1.5%) received LHRH 
blocking and seven patients (10.8%) had a history of TURP.

Among patients excluded for lack of follow-up, one 
belonged to the brachytherapy group and was at low risk, 
while nine patients belonged to the surgery group, these 
included seven at low risk and two at intermediate risk 
as per the D’Amico risk classification criteria.28

In relation to the anatomical-pathological characteris-
tics of surgical specimens it was observed that while clini-
cal staging indicated a percentage of 94% of disease in stag-
es T1 and T2 in the surgery group only 77% (50/64) of the 
patients had disease confined to the prostate gland in the 
evaluation of surgical specimen. In addition, 97% of these 
(63/64) had negative lymph nodes and surgical margins were 
positive in 29% (19/65) of the surgical specimens. In rela-
tion to the Gleason score, the results were underestimated 
in the biopsy compared to the surgical specimen, as only 
17 (26.2%) patients had a Gleason score ≥7 in the biopsy, 
while 29 (44.7%) had the same score as the surgical specimen.

Seventeen patients (26.6%) who underwent prosta-
tectomy needed to receive some salvage therapy after sur-
gery. The time interval between surgery and commence-
ment of salvage therapy ranged from 3 to 47 months, with 
a median time of 30 months (25% percentile: 6 months 
and 75%: 38 months).

Among the implanted patients, the use of hormone 
therapy as a salvage treatment occurred in 11 patients 
(17.2%), always at the time of biochemical failure. It was 
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found at the last follow-up that 65.6% (42/64) of patients 
who underwent brachytherapy and 72.3% (47/65) of those 
undergoing prostatectomy presented no evidence of the 
disease.

All patients who failed were alive and under treatment 
with hormone therapy at the end of follow-up, except one 
patient who underwent prostatovesiculectomy and the 
analysis of the surgical specimen showed lymph nodes 
and seminal vesicles free of cancer, pauci-glandular pros-
tate, preventing differentiation of the effect of secondary 
radiation of the cancer and preventing the evaluation of 
surgical margins. Among patients using hormone thera-
py due to biochemical recurrence, only one developed 
bone metastasis, with chemotherapy being performed, 
and one patient in this group died for reasons not relat-
ed to cancer (acute myocardial infarction).

The median PSA nadir was 0.14 ng/mL among brachy-
therapy patients and 0.01 ng/mL among patients operat-
ed on. The median time to achieve this was 37 and 12 
months for implanted and surgical patients, respectively.

Biochemical recurrence occurred in 18 patients op-
erated on, representing 27.7% of this group. In six of these 
patients, there was an increase in PSA, and in 12 patients 
the failure was identified through salvage therapy during 
the follow-up (radio and/or hormone therapy).

In the evaluation of patients operated on whose treat-
ment failed, it was observed that 77.8% had a Gleason 
score ≥7; 61.1% had pathological stage pT3 and the me-
dian value of the iPSA was 17.6 ng/mL. Among the brachy-
therapy failures, 54.5% had a Gleason score ≥7; 72.7% 
were clinical stage T2a/b and the median iPSA value was 
9.66 ng/mL.

In relation to the deaths occurring among implant-
ed patients, most were due to cardiovascular disease (73%), 
and the rest due to complications from a second prima-
ry tumor. Among the patients who died of cardiovascu-
lar disease, three used neoadjuvant LHRH blocking and 
one used hormone therapy after failure. No deaths were 
observed among patients operated on, though it should 
be noted in this regard that the follow-up time and the 
age of these patients was significantly lower (p <0.05) com-
pared to implanted patients.

The appearance of a second primary cancer was only 
studied in patients undergoing implantation, occurring 
in six cases, corresponding to 9.2% of the patients under-
going brachytherapy. Three of these patients had bowel 
cancer, one had kidney cancer, one had penis cancer, and 
the other brain cancer.

Biochemical recurrence-free survival (BRFS) over five 
years for the entire cohort (129 patients) was 68.93% (95% 

CI: 58.18-77.45). A higher BRFS was found in patients 
treated with brachytherapy (p=0.0056), patients with se-
rum iPSA less than 10ng/mL (p=0.0032) and patients with 
a Gleason score of ≤6 in the prostate biopsy (p=0.0002). 
Survival was also significantly higher in patients classi-
fied as low risk (p=0.0000). Although patients under the 
age of 65 and at earlier stages (T1-T2a) have shown bet-
ter survival rates, the differences were not statistically sig-
nificant. Patients who received neoadjuvant LHRH block-
ing had lower survival but with no significant difference 
compared to patients who did not receive this treatment. 
The survival curves stratified for the main variables are 
represented in Figure 1.

In the multivariate analysis (Table 2), three Cox pro-
portional hazard models were prepared. For the model-
ing process, we selected the variables considered relevant 
and significant p <0.05 (treatment, iPSA, Gleason score, 
risk classification), the relevant variables and those with 
a significance between 0.05 and 0.2 (stage) and those with 
only clinical relevance (age). The treatment modality was 
an independent prognostic factor for BRFS in the three 
models considered, and was also independently associat-
ed with the outcome in question: the iPSA measurement 
in models 1 and 2, and the degree of risk in model 3.

It should be noted that all variables in the three mod-
els did not violate the principle of proportionality of risks, 
according to the overall result of the p-value of the Schoen-
feld residuals test, and the p-value was not statistically 
significant for any of the variables inserted in the mod-
els considered.

Discussion
BRFS over five years for the population studied was 68.93% 
(95% CI: 58.18-77.45) and it was significantly higher 
(p=0.0056) in patients treated with brachytherapy (79.70%; 
95% CI 66.87-87.99), when compared to the patients op-
erated on (44.30%; 95% CI: 23.28-63.47). In the multivar-
iate analysis, the risk of biochemical recurrence also re-
mained higher in patients undergoing surgery compared 
with those who underwent brachytherapy for all models 
considered.

In this comparative and non-concurrent study, treat-
ment with brachytherapy led to a better BRFS in five years, 
compared with radical surgery. This result differs from 
the latest publications in the literature which, though 
not supported by randomized prospective studies, indi-
cated BRFS results in five, ten and fifteen years similar to 
surgery, external radiotherapy and brachytherapy in pa-
tients with low-risk prostate cancer.15,24 It should be not-
ed, however, that studies show that for implanted patients, 
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FIGURE 1  Survival curves stratified for the main variables of the study.
iPSA: PSA prior to treatment.

Source: Research data (Ferreira et al).
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BRFS rates are widely variable according to the selection 
criteria adopted, ranging from 63%, at 4 years,29 to 93%, 
in five years.30 With regard to operated patients, the BRFS 
also varies greatly due to the pathological findings, with 
global BRFS rates of 81% being reported in seven years.31

Although there are many published studies that eval-
uate a large number of cases of low-risk prostate cancer who 
underwent brachytherapy, such works are very heteroge-
neous, since the brachytherapy technique employed in the 
various centers is different, and the methodology used when 
comparing the results from surgery and brachytherapy also 
differs.3,9 A good example of this is whether, after compar-
ing results, operated patients receiving salvage therapy 
should be excluded or not, given that the inclusion of sur-
gical patients who received radiation and/or postoperative 
hormone therapy can skew the results in favor of surgery.

With regard to the lower biochemical relapse rate 
found in patients treated with brachytherapy in this study 
in relation to those undergoing radical prostatectomy, 
this observation might be justified, at least in part, by the 
failure criterion used in this study, since the failure crite-
ria were differentiated according to treatment modality. 
As such, it should be noted that failure included salvage 
therapy being instituted in patients operated on, in ad-
dition to PSA>0.4 ng/mL. It is noteworthy that the time 
interval between surgery and the start of this therapy had 
a median time of 30 months (25% percentile: 6 months; 
75% percentile: 38 months).

Furthermore, the high Gleason score found in the 
surgical specimens in the patients submitted to surgery, 
compared to the Gleason score found in the biopsy is 
noteworthy. Approximately 26% of the patients had a 
Gleason score ≥ 6 in the prostate biopsy, while in the eval-
uation of the surgical specimen about 45% of patients 
had the same score.

It is worth remembering that the histological grade 
of the Gleason score of prostate adenocarcinoma is known 
to be one of the strongest predictors of biological aggres-
siveness of prostate cancer. Patients with a Gleason score 
of 5 to 6 but with a minority component 4 or 5, or those 
with a Gleason score 7 but with a minor component 5 
have higher rates of recurrence after radical prostatecto-
my.32 Analyzing the Gleason score in surgical specimen, 
we found that 46.1% had minority component 4 or 5.   
Therefore, greater histological aggressiveness of tumors 
among patients operated on could perhaps explain part 
of the biochemical recurrence rates to surgical treatment 
observed.

In addition to the Gleason score, the prognosis after 
radical prostatectomy depends on the pathological find-
ings of the tumor, such as impairment of seminal vesi-
cles and lymph nodes by the cancer, extra-prostatic ex-
tension and surgical margins.31,33 In this study, the 
surgical margins were compromised in 29.2% of cases, 
which certainly also contributed to the higher biochem-
ical recurrence observed.

TABLE 2  Unadjusted and adjusted hazard ratio (HR) of the variables that remain in the final model of Cox. Juiz de Fora-
MG, Brazil, 2002-2005.

Variables Unadjusted  
HR (95% CI)

Model 1 – Adj.  
HR (95% CI)

Model 2 – Adj.  
HR (95% CI)

Model 3 – Adj.  
HR (95% CI)

Treatment

Brachytherapy 1

Surgery 2.78 (1.31-5.89) 2.61 (1.18-5.75) 3.33 (1.41-7.88) 3.23 (1.41-7.38)

Age

<65 years 1

≥65 years 1.21 (0.55-2.63) – 1.91 (0.74-4.97) 1.80 (0.76-4.24)

iPSA (ng/mL)

<10 1

≥10 3.25 (1.55-6.84) 2.91 (1.32-6.42) 2.54 (1.11-5.78) –

Gleason

≤6 1

>6 3.68 (1.77-7.66) 2.18 (1.00-4.81) 2.08 (0.93-4.65) –

Risk classification

Low 1

Intermediate/high 4.74 (2.16-10.38) - – 4.18 (1.89-9.23)

iPSA: PSA prior to treatment.
Source: Research data (Ferreira et al.).
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Therefore, this study has shown that biochemical re-
currence rates were higher among operated patients and 
that these patients were younger, with more aggressive 
tumors with approximately 1/3 of compromised surgi-
cal margins, and 1/3 of them required salvage therapy af-
ter surgery.

There is disagreement about the importance of the age 
of the patient in relation to the behavior of the malignant 
prostate cancer. Some series show younger patients at di-
agnosis have more aggressive tumors.34,35 On the other 
hand, other studies show that survival among younger pa-
tients was equivalent or even higher than older patients.36,37 
The median age of patients undergoing brachytherapy in 
this study was higher than that of the patients operated 
on (p=0.001), showing a current tendency of recommend-
ing this treatment only to older patients that cannot un-
dergo surgery. In practice, the patient’s age is often con-
sidered when choosing the treatment in cases of localized 
prostate cancer.38 Both in this study and in others, it can 
be seen that age has no impact on the results of brachy-
therapy, which proves to be a treatment with good long-
term results, including patients younger than 60 years.19

In accordance with the literature, this study confirmed 
that the value of the initial PSA and Gleason score from 
the prostatic biopsy are the main independent prognos-
tic factors for BRFS. Although the clinical stage T is de-
scribed as an important prognostic factor in the litera-
ture, this study failed to demonstrate the relevance of 
staging as an independent determinant of relapse-free 
survival. This fact may possibly be explained by the small 
sample size and/or the subjectivity of this variable, as the 
evaluation will vary according to the experience of the 
medical examiner.

All patients who failed to brachytherapy were alive 
and using hormone therapy (HMT) at the last follow-up, 
and only one, who showed a refractory disease to HMT, 
developed bone metastasis and began chemotherapy.

Conclusion
Supported by the results found in this study and in the 
literature, we can conclude that brachytherapy is as a good 
treatment option for patients with low-risk prostate can-
cer as it provides excellent biochemical control rate of the 
disease, while also being a less invasive method that al-
lows the patient to return to their daily activities more 
quickly. Therefore, this treatment option should be en-
couraged and included among the treatment modalities 
offered by the Unified Health System, emphasizing that 
the inputs necessary for the incorporation of such a pro-
cedure are available in the country at low cost.39 

Resumo

Braquiterapia e prostatectomia radical em portadores de 
câncer localizado de próstata

Introdução: este estudo avaliou a sobrevida de portado-
res de câncer localizado de próstata assistidos em um hos-
pital de Minas Gerais, segundo duas modalidades tera-
pêuticas: implante de sementes iodo-125 e prostatectomia 
radical. A população estudada foi de 129 pacientes trata-
dos no período de janeiro de 2002 a dezembro de 2005 – 
64 submetidos à braquiterapia e 65 à cirurgia. 
Métodos: todos obtiveram registro do antígeno prostá-
tico específico, escores de Gleason e estadiamento clíni-
co anterior ao tratamento. A recidiva bioquímica foi de-
finida como PSA > 0,4 ng/mL para prostatectomia radical, 
e qualquer elevação de 2 ng/mL ou mais a partir do PSA 
nadir para os pacientes implantados. Para análise do efei-
to do tratamento na sobrevida livre de recidiva bioquími-
ca (SLRb), foram geradas curvas de Kaplan-Meier e foi 
efetuada regressão de Cox. O tempo mediano de segui-
mento foi de 56,1 meses para os implantados e de 26,6 
meses para os operados. 
Discussão: a SLRb em 5 anos para toda coorte foi de 69% 
(IC95%:58,18-77,45), sendo superior para aqueles subme-
tidos à braquiterapia (79,70%) em relação aos operados 
(44,30%; p-valor 0,0056). Na análise multivariada, os fato-
res preditores independentes foram iPSA (HR:2,91; 
IC95%:1,32-6,42), escore de Gleason (HR:2,18; IC95%:1,00-
4,81) e modalidade de tratamento (HR:2,61; IC95%:1,18-
5,75). O risco de falha bioquímica foi maior com a cirurgia, 
comparado à braquiterapia, o que pode estar relacionado 
ao elevado índice de progressão histológica entre biópsia 
prostática pré-operatória e peça cirúrgica, e pelo critério de 
falha adotado, distinto para cada terapêutica. 
Conclusão: foi possível constatar que a braquiterapia é 
uma boa opção terapêutica para o câncer de próstata de 
baixo risco.

Palavras-chave: braquiterapia, prostatectomia, neopla-
sias da próstata.
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