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A 3-year follow-up of patients with localized prostate
cancer operated on with or without pre-treatment
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Objective To examine the effect of pre-operative andro- the upper threshold (0.6 ng/mL) in 16 % of the
patients in group 1 and in 43 % of those in group 2gen deprivation on the progression rate of malignancy

in patients operated on for localized prostate cancer. (P<0.05). This difference was mainly related to the
pre-treatment stage of the tumour. Some of thePatients and methods A total of 53 patients received no

hormone therapy (group 1) and a further 38 patients patients in group 1 received post-operative radio-
therapy but this was not reflected in their PSA levels.(group 2) received the generic releasing-hormone

agonist triptorelin during the 3 months before surgery. Of the patients in group 1 and 2, 4% and 14%
respectively (P>0.05), developed symptoms from skel-The patients in group 1 had T1b-T2 tumours, whereas

12 of those in group 2 had clinical stage T3 tumours. etal metastases.
Conclusion There was no evidence that pre-operativeDespite this, the surgical specimens from the patients

in group 2 showed a rate of cancer invasion of the hormone therapy slowed the progression of prostate
cancer.surgical margins 20% lower than those from the

patients in group 1. After prostatectomy, the patients Keywords Localized prostate cancer, neoadjuvant
androgen deprivation, radical prostatectomy, prostatewere followed for 3 years by repeated analyses of

prostate-specific antigen (PSA) in serum. specific antigen, follow-up
Results During the follow-up, the PSA level exceeded

another series of patients [1] with localized prostateIntroduction
cancer, operated on without hormonal pre-treatment.

A serious limitation inherent in the surgical approach
to localized prostate cancer is the high incidence (in Patients and methods
some studies up to 60%) of unexpected tumour invasion
through the margins of the surgical specimens [1–3]. This retrospective investigation included only patients

with localized prostate cancer and confirmed as havingConsidering the androgen dependence of glandular and
prostate cancer tissue, in 1944 Vallet [4] introduced pre- no regional or distant metastases. The patients who were

not treated with hormones (group 1) were allocated tooperative hormone ablation as a complement to prosta-
tectomy. It has been suggested that such therapy the study from September 1987 to April 1990 and those

receiving hormone treatment (group 2) were recruitedimproves the chances of eliminating the tumour by
radical surgery [5,6]. from July 1990 to March 1992. Post-operatively, the

patients were re-investigated twice a year by clinicalIn a previous study [7] we reported that temporary
androgen deprivation was associated with a reduction findings and the levels of serum PSA. Because the

determination of PSA was only introduced as a routinein the glandular and tumour volumes. Moreover, it
caused marked histopathological changes, such as assay after the start of the earlier investigation [1], no

determinations were carried out in the patients in groupcancer epithelial atrophy, a relative increase in the
stroma in tumour areas, nuclear pyknosis, cytoplasmatic 1 during the first part of the follow-up. Isolated increases

in serum PSA were followed by repeated analysis of thevacuolization and squamous metaplasia [8]. The present
study reports the clinical findings at the 3-year follow- levels until progress was verified. The study was interrup-

ted in patients who developed skeletal metastases or aup of the patients referred to in [7] and of those in
local recurrence, as verified by needle biopsy from the
prostate bed, and also in patients with repeated bloodAccepted for publication 10 April 1996
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samples which showed elevated levels of PSA; under and 44 had T2 tumours (Table 1). In group 2, one
patient had a T1b, 22 had T2 and 12 had T3 tumours.these conditions, patients received additional therapy. In

group 1, the 53 patients (mean age 63 years, range When re-examined by DRE after 3 months of hormone
therapy, the tumour size was reduced in 22 of 35 cases55–72) had been admitted to the Department of Urology,

Uppsala University and were consecutive cases with [7]. The maximum tumour diameter measured by TRUS
had decreased from a mean of 1.8 to 0.8 cm (P<0.001).stage T1b and T2 tumours (for definitions, see below).

Patients with T3 tumours were offered radiotherapy and The prostate specimens obtained at surgery were
characterized for pathological tumour stage (pT-stage).they were not included in this study. In five patients,

the primary diagnosis of the tumour was made after With the nomenclature used, stage pT2 comprised
tumours entirely confined within the prostatic capsule.TURP. One to three needle-core biopsies (1.2×20 mm,

BioptyB , Bard, USA) were available from 32 patients; in For only minor capsular penetration, the cancer was still
considered to be specimen-confined (stage pT3–). The16, one to three fine-needle aspirates were used for pre-

operative grading. Of 30 patients with positive surgical criteria for pT3+ tumours were extensive capsular
penetration, invasion through the surgical margins ormargins in the prostatectomy specimens, 13 were treated

with full doses of post-operative irradiation (64–70 Gy). infiltration of the tumour into the seminal vesicles.
The distribution obtained by separating patients onAs such therapy is frequently associated with side-effects,

mainly urinary incontinence, it was abandoned in the the basis of the pT stage differed from that based on the
clinical findings (Table 2). Thus, up to 60% of patientssubsequent patients. At the follow-up, 49 patients were

available for re-examination. Of the remaining patients, in group 1, compared with 40 % in group 2, had pT3+
tumours. The two groups of patients differed in thethree had died because of intercurrent diseases and one

had moved abroad. occurrence of pT2 tumours, which were more common
in group 2. There was no apparent correlation betweenGroup 2 comprised 38 patients (mean age 62 years,

range 49–72) who were recruited from the Departments the occurrence of pT3 tumours and clinical stage T3
tumours.of Urology at the University Hospital in Uppsala, at

Danderyd Hospital, Stockholm, at Huddinge University Tumours were graded before treatment using a modi-
fication of the method described by Mostofi [11] andHospital, Stockholm and from the Department of Surgery

at the County Hospital Ryhov, Jönköping. Patients with similar to that used by Böcking et al. [12]. Thus, both
glandular differentiation and nuclear anaplasia werestage T1b, T2 and T3 tumours were included. Patients

were admitted consecutively to the study, with one taken into account. With this method, three grades were
distinguished (Table 1). There was no difference betweenexception. Because it was also participating in another

investigation, one hospital could provide only patients patients in group 1 and 2 in the occurrence of grade 3
tumours (8% and 17%, respectively). The comparabilitywith T3 tumours. Before hormone therapy, from two to

four ultrasound-guided needle-core biopsy specimens
(1.2×20 mm, BioptyB) were taken in all cases and

Table 1 Clinical tumour stage and grade in patients pre-treated
processed for histopathological analysis. Before surgery, without (group 1) or with (group 2) hormone on admission to
androgen deprivation was achieved by giving three the study
injections (3.75 mg monthly) of the GnRH-agonist tripto-

Stage Grade Numberrelin (Decapeptyl DepotB , Ferring AB, Malmö, Sweden).
Testosterone levels were reduced to castration values in

Group 1all 13 patients investigated; 35 patients participated in
T1b G1 2the follow-up. Two died because of intercurrent diseases

G2 3and one was living abroad. Total retropubic prostatec-
T2 G1 15

tomy with pelvic lymph node dissection was carried out G2 25
using the technique of Walsh et al. [9]. G3 4

Clinical staging was performed using a DRE sup- Total 49
Group 2plemented by measurements from TRUS. With the classi-
T1b G1 1fication system used [10], a T1b tumour was identified
T2 G1 14by examination of the material obtained at TURP in

G2 4patients operated on because of bladder outlet obstruc-
G3 4

tion, if >5% of the material examined consisted of T3 G1 4
cancerous tissue. A T2 tumour was defined as palpable G2 6
and confined within the prostate, whereas a T3 tumour G3 2

Total 35had extracapsular extension, as judged by the DRE.
Among the patients in group 1, five had T1b tumours
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Table 2 Distribution of the patients according to clinical (T-stage) PSA levels were evaluated from inclusion in all
and pathological tumour stage (pT-stage) in the prostatectomy patients in group 2; before they were placed on medi-
specimens cation, 16 of 35 had a serum PSA level >10 ng/mL.

The mean level in the whole group was 15.9 ng/mLT1b T2 T3 Total
(range 1.2–68). Three months later, just before prosta-
tectomy, the mean serum PSA level was 1.6 ng/mLGroup 1 (not treated with hormone)
(range 0.1–12.1) in 27 of 35 patients. A concentrationpT2 0 8 – 8

pT3− 0 12 – 12 of >10 ng/mL was detected in one patient with a T2
pT3+ 5 24 – 29 tumour, who showed no signs of a recurrence of the
Group 2 (treated with hormone) tumour during the follow-up. Three months after prosta-
pT2 0 11 6 17* tectomy, the PSA level was >0.6 ng/mL in five of 35
pT3− 0 2 4 6

patients (indicating residual cancer). Later, another 10pT3+ 1 9 2 12
patients (33%) developed a similar rise in PSA level.
Consequently, 15 of the 35 patients (43%) had PSA*Significant difference (P<0.01) from group 1
levels >0.6 ng/mL; once the PSA level began to rise, it
continued to increase until radiation therapy or cas-
tration (hormonal or surgical) was performed.of the grading specimens obtained by fine-needle and

needle-core biopsies has been evaluated elsewhere [13]. The increase in PSA levels appeared to vary with the
stage of the primary clinical tumour. Half the patientsThe patients were followed for 3 years by two annual

clinical examinations, including serum analyses of PSA. with T3 tumours had PSA concentrations above the
threshold (Table 3). Considering the final tumour stageDuring the first part of the study, the Tandem-EB tech-

nique (Hybritech Inc, San Diego, CA, USA) was used to (pT-stage), it was possible to distinguish patients with
pT2, pT3– and pT3+ tumours (Table 3). In all sub-determine PSA. The DelfiaB method (Pharmacia Wallacs,

Turku, Finland) [14] was introduced in June 1992 and groups, PSA levels tended to be most elevated most
frequently in patients who had undergone hormonefrom then, all patients were assessed using the latter

method. These procedures, both of which use two mono- therapy; the highest incidence (10 of 12) occurred in
patients from group 2 with pT3+ tumours. There wasclonal antibodies, give virtually identical results [15].

During the follow-up of the prostatectomized patients, an increase in PSA concentration in four of 11 and in
six of eight patients with seminal vesicle involvement inPSA levels of <0.6 ng/mL were taken to be within the

control range [16]. Patients with levels exceeding this group 1 and 2, respectively. The tumour grade of the
biopsy specimens obtained pre-operatively showed nowere considered to have residual or recurrent disease

[16]. The chi-squared tests and Fisher’s exact test were relation to the post-operative rise in PSA levels, although
five of 10 patients with grade 3 tumours developed PSAused to compare the groups.
levels >0.6 ng/mL. One of the 13 patients with pT3+
tumours who received immediate post-operative radio-Results
therapy of the prostate bed showed elevated PSA levels
during the follow-up, compared with four of 16 whoMost patients were in good health at the follow-up,

although 4% of those in group 1 and 14% of those in received no such treatment.
group 2 (P>0.05) had developed symptoms from skeletal
metastases. Three of five patients in group 2 initially Discussion
had clinical stage T3 tumours. Local recurrences, as
verified by needle biopsies from the prostate bed, were The endpoint in the present study was the level of serum

PSA, commonly used as a marker for prostate cancer.found in 4% of patients in group 1 and in 11% of those
in group 2 (P>0.05). All patients with such compli- PSA, a glycoprotein derived from prostate ductal and

acinar epithelial cells [17], is organ- but not cancer-cations had PSA levels >0.6 ng/mL and also had had
tumours extending through the prostatic capsule on specific. Therefore, in non-prostatectomized patients, the

serum PSA level may also be elevated in benign prostaticexamination of the surgical specimens. PSA levels were
determined in 11 patients in group 1 before surgery and disease [18]. The synthesis of PSA is stimulated by

androgen, as shown by a decrease in the serum levelthey had a mean level of 13.7 ng/mL (range 2–40); in
seven of these patients, the concentration of PSA was after castration [7]. After prostatectomy, the PSA level

should be close to zero, if all cancerous and benign>10 ng/mL. Three months after surgery, one of them
had a PSA level >0.6 ng/mL. Similar values were tissues have been removed [19]. Hence, any level of

detectable PSA after prostatectomy may indicate thatobtained in eight patients (16%) in group 1 during the
follow-up. the tumour has persisted. It has also been shown, and
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Table 3 Number of patients with elevated
PSA levels during follow-up for clinical and
pathological stage. The results are given in
relation to the total number in each
subgroup

Group 1 Mean PSA level Group 2 Mean PSA level
Total (n) (n) (ng/mL [range]) Total (n) (n) (ng/mL [range])

T1b 5 0 0 1 1 2.8
T2 44 8 7.5 (0.6–49) 22 7 2.6 (0.7–8.0)
T3 – – – 12 7* 4.4 (0.7–13)
pT2 8 0 – 17 2 –
pT3− 12 3 – 6 3 –
pT3+ 29 5 – 12 10† –

* P<0.05 from that found in all T1b and T2 tumours regardless of pre-treatment.
† P<0.001 from that in group 1

is generally accepted, that patients with steadily increas- operative biopsy specimens. Comparisons between prosta-
tectomy specimens were not meaningful because of theing PSA levels eventually show evidence of persistent

disease [20]. To avoid over-diagnosis, the upper control histopathological changes caused by hormone therapy [8].
Another difference in the therapy between the groupsthreshold after prostatectomy was set at 0.6 ng/mL [16].

When recruited to the follow-up study, the two groups was the post-operative irradiation given to 13 patients
in group 1; although some patients may benefit fromof patients differed in tumour profile as none of those in

group 1, but 12 of those in group 2 had T3 tumours. such therapy [24], no such effects were observed in the
present study.Presumably as a result of hormonal therapy, the tumour

stages of the surgical specimens turned out to be more Temporary androgen deprivation in localized prostate
cancer has been reported to reduce prostate volume andfavourable in the patients in group 2. The larger pro-

portion of organ-confined tumours in this group does cause a marked decline in the serum PSA levels [6]. An
improved local control after prostatectomy has beennot necessarily mean that the tumours had been down-

staged, as other mechanisms could be of major impor- reported by some authors [5,25, 26] but not by others
[27,28]. The present report showed that despite thetance. Thus, the hormone-induced reduction in

glandular volume may have facilitated a more complete marked effects of neoadjuvant hormone therapy on
prostate volume and histopathology, and on PSA levels,prostatectomy. Moreover, as a result of the profound

histopathological changes achieved by androgen depri- there was no evidence of long-term benefits. A similar
lack of positive results was observed by Cher et al. [27]vation, malignant cells may have escaped detection [21].

Of the patients in group 1 and 2, 16% and 43%, who studied patients having stage C tumours which
were treated with the LHRH analogue Depot LupronBrespectively, had elevated PSA levels during the follow-

up. This significant difference (P <0.05) may be related before prostatectomy.
In conclusion, there was no evidence that hormoneto the variations in pre-operative tumour stage (Table 2).

After excluding patients with clinical stage T3 tumours, therapy improved the long-term outcome in patients with
localized prostate cancer. The possibility that neoadjuvantthe difference in PSA relapse between the groups still

tended to be high, although not significant. therapy has adverse effects cannot entirely be excluded.
If the treatment has such effects, it may be through theThe occurrence of high PSA levels was also related to

the tumour stage of the prostatectomy specimens, which stimulated growth of androgen-insensitive cell-lines
[29,30]. Follow-up during longer randomized studies withaccords with the report of Stein et al. [22]. In the present

study, two of 23 patients with pT2 tumours had serum more patients is needed to evaluate fully the benefits of
pre-treatment with hormones before surgerylevels of PSA >0.6 ng/mL ; similar levels occurred in

six of 18 and 15 of 43 of the patients with pT3– and
pT3+ tumours, respectively (Table 3). In patients with Acknowledgements
the same type of pT-stage, there tended to be consistently
more elevated PSA levels in group 2, particularly if the We thank Manuel de la Torre for examining the histologi-
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