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Introduction. Transrectal biopsy in suspected adenocarcinoma of the prostate (ACP) may cause significant morbidity and even mortality. A
strong association between serum prostate-specific antigen (PSA) and tumour burden exists. If biopsy can be avoided in advanced disease,
much morbidity and cost may be saved.
Objective. To evaluate the reliability of using PSA and clinical features to establish a non-histological diagnosis of ACP.
Methods. Androgen deprivation therapy (ADT) was used in 825 (56.2%) of 1 467 men with ACP. The diagnosis of ACP was made histologically
in 607 patients (73.6%) and clinically alone in 218 (26.4%), based on a serum PSA level of >60 ng/ml, and/or clinical evidence of a T3 - T4
tumour on digital rectal examination, and/or imaging evidence of metastases. We compared two randomly selected groups treated with
bilateral orchidectomy (BO) based on a clinical-only (n=90) v. histological (n=96) diagnosis of ACP.
Results. There was no significant difference between the groups with regard to mean follow-up (26.1 v. 26.8 months), documented PSA relapse
(70% v. 67.7%), and patients alive at last follow-up (91.1% v. 95.8%). ZAR1 068 200 (US$1 = ZAR8) was saved by treating men with advanced
ACP on the basis of a clinical (non-histological) diagnosis only, and a total of ZAR24 321 000 was saved by using BO instead of luteinising
hormone-releasing hormone agonists as ADT.
Conclusion. A reliable clinical (non-histological) diagnosis of advanced ACP can be made based on serum PSA and clinical features. This
avoids the discomfort and potentially serious complications of biopsy and saves cost.
S Afr J Surg 2014;52(3):82-85. DOI:10.7196/SAJS.1689

In many parts of the world, adenocarcinoma of the
prostate (ACP) is the most common cancer and
the second most common cause of cancer death in
men.[1] Early-stage disease is usually asymptomatic,
whereas locally advanced cancer often causes
lower urinary tract symptoms (LUTS) or urinary retention.
Haematogenous skeletal metastases may cause lower back pain and
paraplegia secondary to spinal cord compression.[2]
Since the introduction of prostate-specific antigen (PSA) testing
in the late 1980s, most cases of ACP are diagnosed on transrectal
ultrasound (TRUS)-guided prostate biopsy triggered by an increased
serum PSA level. Transrectal prostate biopsy causes severe anxiety
and discomfort, reported to affect >80% of men younger than 60
years of age and 8% of men over 80.[3,4] Djavan et al.[3] reported that
69.7% of patients experienced at least one minor complication,
including bleeding (haematuria, haematospermia and rectal
bleeding), vasovagal incidents, urinary retention, urinary tract
infection, persistent dysuria and persistent perineal discomfort.
Major complications are less common (1 - 2%), with urosepsis
and severe haematuria or haematochezia being the most common.
Urosepsis can lead to septic shock and death in severe cases.[3-6]
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Nam et al.[6] reported that hospital admissions within 30 days
after prostate biopsy increased from 1% in 1996 to 4.1% in 2005.
The majority (72%) of these admissions were for infection-related
reasons, reflecting the increased incidence of bacterial resistance
resulting from the use of antibiotics in men with an elevated PSA
on the assumption that it is caused by prostatitis.
Apart from the morbidity and cost of treating its complications,
the cost of prostate biopsy itself is an important consideration,
especially in developing countries with limited resources, where
patients often have to travel long distances to a referral centre
where prostate biopsy is available.
Although a PSA level in the range of 4 - 20 ng/ml has a limited
sensitivity and specificity for the diagnosis of ACP, numerous
studies have shown a strong association between serum PSA levels
and tumour burden in men with ACP.[7-9] Heyns et al.[7] showed
that a serum PSA level of >30 ng/ml alone had a positive predictive
value (PPV) of 90% for a biopsy diagnosis of ACP, while a level of
>60 ng/ml had a PPV of 98%, suggesting that highly elevated PSA
can be used as a surrogate for the histological diagnosis of ACP.[7]
Gerstenbluth et al.[8] showed that, independent of findings on digital
rectal examination (DRE), the PPV was 73.6% for a serum PSA level

of 20 - 29.9 ng/ml, 90.3% for 30 - 39.9 ng/ml and 93.8% for 40 - 49.9
ng/ml. In combination with abnormal findings on DRE, the PPVs for
these PSA ranges increased to 81.9%, 95% and 100%, respectively.[8]
Jang and Kim[9] recently reported a study of 65 men with a
PSA level of >100 ng/ml and evidence of advanced disease on
imaging who were all found to have ACP on transrectal biopsy,
suggesting the possibility of biopsy-free diagnosis of ACP.[9] Nwofor
et al.[10] have suggested that in areas where there is a shortage of
pathologists, abnormal DRE and elevated PSA results can be a
guide to proceed to androgen deprivation therapy (ADT), especially
in men presenting with severely symptomatic advanced ACP.
The aim of this study was to evaluate the reliability of a nonhistological (clinical) diagnosis of ACP, based on a high serum PSA
level, findings on DRE and supporting clinical features.

Patients and methods

A retrospective analysis was performed of 1 467 men with a
diagnosis of ACP seen in the period January 1996 - December
2007 at our institution, a tertiary-level public sector hospital in
South Africa serving a largely indigent population. The analysis
was performed in November 2011, so potential follow-up ranged
from a minimum of 48 months to a maximum of 16 years.
In total, 825 (56.2%) of the 1 467 men were treated with ADT for
locally advanced or metastatic disease. ADT consisted of bilateral
orchidectomy (BO) in 726 patients (88.0%), luteinising hormonereleasing hormone analogue (LHRHa) therapy in 71 (8.6%), and
bicalutamide monotherapy in 31 (3.8%). Patients were informed
about the ADT options, and those who declined BO were treated
with LHRHa or bicalutamide (the latter as part of an industrysponsored clinical trial). Written informed consent for BO was
obtained and the procedure was performed under local anaesthesia
in a day-surgery theatre.
The diagnosis of ACP was made histologically in 607 patients
(73.6% of those treated with ADT) and on clinical grounds alone
in 218 (26.4%), based on a serum PSA level of >60 ng/ml, and/or
clinical evidence of a T3 - T4 tumour on DRE, and/or clinical or
imaging evidence of metastases.
From the 726 patients treated with BO, two groups were
randomly selected for comparison: a group (n=90) with a clinical
diagnosis of ACP only, and a group (n=96) with a histological
diagnosis. Only patients who had undergone BO were included in
this comparison – patients on LHRHa therapy were excluded to
avoid the issue of possible non-compliance.
The costs of obtaining a histological diagnosis of ACP,
performing BO and using LHRHa treatment were obtained by a
survey of fees charged by urologists, pathologists and pharmacists
in private practice in the vicinity of our institution.
The study protocol was approved by the Health Research Ethics
Committee of Stellenbosch University (reference no. N11/03/065).
Statistical analysis was performed with Fisher’s exact test
for conting ency tables and the Mann-Whitney test for nonparametric data.

Results

The study groups are compared in Table 1. The group with a clinical
diagnosis only had a significantly higher proportion of patients

presenting with urinary retention, skeletal pain and paraparesis/
paraplegia than the group with a histological diagnosis. It also had
a significantly greater proportion of patients with T3 - T4 and M1
cancer, and the mean serum PSA level at presentation was higher
(Table 1).
Two patients in the clinical diagnosis group had a PSA level of
<60 ng/ml. The first patient was 91 years old with a PSA level of
33.8 ng/ml, a T3 tumour on DRE and radiographic evidence of
osteoblastic skeletal metastases. The second patient was 87 years
old with a PSA level of 50 ng/ml and a T3 tumour on DRE. Both
these patients had a decrease in PSA after BO.
There was no significant difference between the groups with
regard to mean follow-up or the proportion of patients who had
a decrease in serum PSA after ADT. However, the nadir PSA
was significantly higher, and the time to PSA nadir significantly
shorter, in the group with a clinical diagnosis than in the group
with a histological diagnosis (Table 1).
Of the 4 patients in the clinical diagnosis group who did not
show any decrease in PSA after BO, 1 was lost to follow-up and the
other 3 had a PSA increase after BO, suggesting aggressive cancer
with no response to ADT.
There was no significant difference between the groups with
regard to the proportion with a PSA increase above nadir at the last
follow-up. However, the PSA level at relapse was significantly higher,
and the time to PSA relapse significantly shorter, in the clinical
diagnosis group than in the group with a histological diagnosis.
Since there is no uniformity with regard to private practice fees,
the cost estimates of obtaining a histological diagnosis of ACP and
the cost of ADT using BO v. LHRHa were calculated as an average
of figures obtained form private practitioners in the vicinity of our
institution (Table 2).

Discussion

Although a histological diagnosis of a malignant tumour is usually
obtained before treatment is initiated, there are notable exceptions.
Radical nephrectomy for a large renal mass clinically suspicious
of renal cell carcinoma is usually performed without histological
confirmation prior to surgery. [11] In suspected cancer of the
pancreas, pancreaticoduodenectomy is usually performed without
prior histological confirmation, because biopsy of the pancreas is
generally difficult and the risk of complications is high.[12,13]
When requesting any special investigation, the primary question
should be whether the result will significantly alter the patient’s
management. Obtaining a histological result in men with ACP
provides the Gleason grade, which is one of the three most
important prognostic indicators, the other two being tumour
stage and serum PSA level.[14,15] However, in men with locally
advanced or metastatic ACP and a high serum PSA level, the
additional prognostic information provided by a Gleason score is
of questionable value and will certainly not alter management.[16]
In this study, the group with a clinical v. a histological diagnosis
of ACP included a significantly higher proportion of patients with
urinary retention (24.4% v. 10.4%), skeletal pain (45.6% v. 14.6%),
locally advanced (stage T3 - T4) tumours (93.4% v. 49%) and
skeletal metastases (51.5% v. 19.8%), and the mean serum PSA
level at presentation was higher (3 750.1 ng/ml v. 295.4 ng/ml).
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Table 1. Comparison of study groups with a clinical v. a histological diagnosis of ACP
Clinical diagnosis
(N=90)

Histological diagnosis
(N=96)

p-value

69.4 (40.5 - 96.4)

68.5 (46.5 - 89.2)

NS

Urinary retention

22 (24.4)

10 (10.4)

0.012

Skeletal pain

41 (45.6)

14 (14.6)

<0.001

Paraparesis/paraplegia

10 (12.1)

2 (2.1)

0.016

T1 - T2

5 (5.6)

49 (51)

T3 - T4

84 (93.4)

47 (49)

M0

6 (6.7)

26 (27.1)

M1

Age (yrs), mean (range)
Clinical presentation, n (%)

Clinical stage, n (%)
<0.001

46 (51.1)

19 (19.8)

<0.001

PSA at diagnosis (ng/ml), mean (range)

3 750.1 (33.8 - 157 630)

295.4 (2.4 - 14 390)

<0.001

Follow-up (mo.), mean (range)

26.1 (0.6 - 159.7)

26.8 (9.3 - 61.1)

NS

Patients with PSA decrease after ADT, n (%)

86 (95.6)

96 (100.0)

NS

Nadir PSA (ng/ml), mean (range)

36.3 (0 - 453.0)

3.0 (0 - 70.2)

<0.001

Time to nadir PSA (mo.), mean (range)

9.7 (0.5 - 50.9)

17.8 (1.6 - 86.8)

<0.001

Patients with PSA increase above nadir at last follow-up, n (%)

63 (70.0)

65 (67.7)

NS

PSA at relapse (ng/ml), mean (range)

252.5 (0.5 - 2 330)

20.7 (0.2 - 253)

<0.001

Time to PSA relapse (mo.), mean (range)

18 (1.6 - 65)

43.3 (2.5 - 97.5)

<0.001

Patients alive at last follow-up, n (%)

82 (91.1)

92 (95.8)

NS

ACP = adenocarcinoma of the prostate; NS = not statistically significant; PSA = prostate-specific antigen; ADT = androgen deprivation therapy.

Table 2. Cost calculations
Cost (ZAR)*
Obtaining a histological diagnosis
 RUS-guided prostate biopsy under
T
local anaesthesia
Pathologist’s fee

2 700.00

Cost per patient

4 900.00

Total cost for 218 patients

1 068 200.00

Cost per year

89 016.67

BO v. LHRHa therapy
 ilateral orchidectomy under local
B
anaesthesia

5 500.00

LHRHa cost per month

1 500.00

LHRHa cost for 26 months

39 000.00

Cost saving per BO v. LHRHa

33 500.00

Cost saving per 726 patients

24 321 000.00

Cost saving per year

2 026 750.00

TRUS = transrectal ultrasound; BO = bilateral orchidectomy;
LHRHa = luteinising hormone-releasing hormone analogue.
*US$1 = ZAR8 at the time of writing.
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Clearly the group with a clinical diagnosis only had significantly
more advanced disease, although the group with a histological
diagnosis also included a high proportion of patients with locally
advanced (49.0%) or metastatic disease (19.8%).
With regard to ADT for advanced or metastatic ACP, several
studies have shown that BO and LHRHa as monotherapy are
equally effective in terms of subjective and objective response and
overall survival.[17-24] The response to ADT is a decrease in serum
PSA, as well as symptomatic relief (e.g. a decrease in obstructive
LUTS, relief of skeletal pain secondary to metastases, and even
reversal of paralysis caused by spinal cord compression).[24-27]
In this study, 95.6% of the patients in the clinical diagnosis
group v. 100% in the group with a histological diagnosis had a
decrease in PSA after ADT. The three patients who showed no
response to ADT all had locally advanced (T3/T4) tumours on
DRE, and one had bone metastases. The probable explanation for
their poor response to ADT is that they had advanced disease not
dependent on androgens, or that they had very low testosterone
levels at diagnosis.[16]
The mean nadir serum PSA level was significantly higher in
the clinical diagnosis group than in the group with a histological
diagnosis (36.3 v. 3.0 ng/ml), and the time to reach the nadir
PSA was significantly shorter (9.7 v. 17.8 months). This reflects
the more advanced and possibly more aggressive disease at
presentation in the clinical diagnosis group.

The mean follow-up in the two groups was similar (26.1 v. 26.8
months), and PSA relapse (indicating castration-resistant ACP)
was documented in a similar proportion of patients in both groups
(70% v. 67.7%). The time to PSA relapse was significantly shorter
(18 v. 43.3 months), and the mean PSA at relapse significantly
higher (252.5 v. 20.7 ng/ml), in the clinical diagnosis group than
in the group with a histological diagnosis. This reflects the fact
that the clinical diagnosis-only patients had more advanced and
perhaps more aggressive disease, with a poorer response to ADT.
Although the minimum potential follow-up was 48 months
(maximum 16 years) the mean actual follow-up was only 26
months, and a similar proportion of patients in the two groups
(91.1% v. 95.8%) were alive at last follow-up. The most probable
explanation for this is that patients who had died were lost to
follow-up, so duration of follow-up is a surrogate for overall
survival.[2] The similar duration of follow-up (i.e. overall survival)
in the two groups indicates that, although the clinical diagnosis
group had more advanced disease at presentation and more rapid
development of castration-resistant prostate cancer after BO, the
final outcome was not significantly different compared with the
histological diagnosis group.
The adverse effects of BO are similar to those of LHRHa, but
BO is more cost-effective than LHRHa therapy and does not
have the problem of patient non-compliance.[18,24,27-29] During the
12-year period of this study, a total cost of ZAR1 068 200 (US$1
= ZAR8 at the time of writing) was saved by treating 218 men
with advanced ACP on the basis of a clinical (non-histological)
diagnosis only (Table 2). Assuming that the mean survival of men
on ADT is only 26 months (it may in fact be longer), the total cost
saved by treating 726 men with BO instead of LHRHa therapy was
ZAR24 321 000 (Table 2).

Conclusion

In men with advanced ACP, a reliable clinical (non-histological)
diagnosis can be made based on serum PSA, DRE findings and
supportive clinical features. Clinical (non-histological) diagnosis
avoids the discomfort and potentially serious complications of
transrectal prostate biopsy and leads to substantial cost savings
without compromising treatment outcome.
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