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ARTICLE

Are TRUS-guided prostate biopsies in clinical practice robust enough to make a
correct assessment of the surgical strategy in prostatectomies? Poor correlation
between preoperative prostate biopsies and postoperative specimens

Pontus Nilsson and Peter Str€oberg

Department of Surgical and Perioperative Sciences, Urology and Andrology, Umeå University, Umea, Sweden

ABSTRACT
Objective: TRUS-guided prostatic biopsies are the mainstay procedure to diagnose prostatic cancer.
The aim was to investigate how accurate and reliable these biopsies are by comparing them with the
final pathology results after prostatectomy.
Materials and methods: One hundred consecutive patients diagnosed with localized prostatic cancer
using this technique and who subsequently underwent a radical prostatectomy in V€asterbotten County
were included in this study. From the pathological-anatomical diagnosis (PAD) of core needle biopsies,
data was extracted on the location of the tumour within the prostate, the tumour volume and the
Gleason score, and compared with the characteristics of the prostatectomy specimen. The frequency
and type of deviation between the pre-operative and post-operative examinations was recorded.
Results: In 95% of the cases there was a poor correlation between the pre-operative and post-opera-
tive pathological reports. In the final report, 48% had a higher Gleason score and 88% had deviations
in localization when compared with the information from the biopsies. If known prior to surgery, a
total of 104 of these deviations might have had a significant impact on the surgical strategy.
Conclusions: The pre-operative biopsies in this setting rarely match the final prostate PAD results
(5%). The most common deviations were in localization and in Gleason score, where the majority con-
sisted of a higher Gleason score and/or tumour presence in a previously unknown location. This infor-
mation, if known prior to surgery, might have altered the treatment strategy and ultimately the
outcome of the treatment.
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Introduction

In Sweden and many other countries, transrectal ultrasound
(TRUS) guided prostatic biopsies are taken at 10–12 standar-
dized locations when there is suspicion of prostate cancer
[1]. The amount of tissue obtained from the biopsies is only
a small part of the prostate and can, therefore, miss potential
crucial pathological information. These biopsies play a signifi-
cant role in determining the tumour characteristics, treat-
ment choices and prognosis [1]. For example; whether to
preserve the neurovascular bundle or do a more extensive
radical surgery, sometimes with lymph node staging. In a
clinical setting, there appears to be a significant discrepancy
between the pre-operative biopsies and the final post-opera-
tive microscopic report of the removed specimen [2–5].

Several studies have raised concerns of the TRUS system-
atic 12-core biopsy (SYS) technique. Serefoglu et al. [3] found
that the detection rate was low. Tei et al. [4] concluded that
approximately half the significant cancers were not
adequately detected. Another study demonstrated that the

accuracy of biopsies was decreased in certain locations of
the prostate, and concluded that more biopsies should be
taken in those areas [5].

Chamb�o et al. [6] concluded that there is no significant
difference between the 12-core biopsies when compared to
10-core and 16-core biopsy protocols, although Miyoshi et al.
[7] found that, overall, the 16-core biopsy group had a
slightly higher detection rate.

Furthermore, magnetic resonance imaging targeted (MRT-
targeted biopsies) vs SYS have been compared. MRT-targeted
biopsy, when added to SYS, was associated with a higher
detection rate of clinically significant cancer in biopsy-naive
patients when compared to SYS alone [8]. Siddiqui et al. [9]
found that MRT/Ultrasound-fusion-guided biopsy upgrades
and detects prostate cancer of higher Gleason grade in 32%
of patients when compared to 12-core biopsy alone. MRT-tar-
geted biopsy reduces the detection of clinically insignificant
disease, while increasing the efficiency of detection of high-
risk prostate cancer [10].
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Purpose

The purpose of this study was to examine and compare the
results of pre-operative biopsies of the prostate with the final
pathology results after prostatectomy in V€asterbotten
County. In addition to compare our results with results
reported in other studies. Finally, to evaluate, based on the
results, if a change of current routines should be considered.

Materials and methods

A retrospective review of CNB and prostatectomy PAD in 100
consecutive patients (mean age ¼ 67, range ¼ 45–78) who
had been diagnosed with prostatic cancer (C61.9), who sub-
sequently underwent a radical prostatectomy (KEC01) at
Surgery Centrum in V€asterbotten County between 1 January
2016 and 31 December 2017, was conducted for this study.
This cohort consisted of patients resident in V€asterbotten
County, diagnosed and treated at Norrlands University
Hospital. Two patients were excluded from the study due to
inconclusive final PAD reports.

The material was obtained from medical records, includ-
ing laboratory and pathological reports. The data collected
included information on PSA, digital rectal examination
(DRE), transrectal ultrasound findings (TRUS), tumour volume,
tumour location and Gleason score from both the CNB and
the final PAD report.

In this study a deviation is defined as a discrepancy
between biopsy and post-operative PAD results in localiza-
tion and/or Gleason grade. For example; if the biopsies of
the apex in the left prostate lobe did not contain any
tumour, but PAD results revealed there was tumour tissue
present, those biopsies will be regarded as deviations. The
localizations were defined as the left and right lobe and the
apex, mid-prostate and base on each side. Furthermore, a
discrepancy in the assessed Gleason grade following biopsies
compared with PAD results was counted as a deviation if it
was higher or lower. The total deviations in each patient was
recorded as well as the type of deviations (localization and
Gleason grade).

Deviations in localization of tumour were defined as fol-
lows; if biopsies showed a tumour in the left apex, but the
PAD results also found tumour tissue in the mid or base in
the same lobe, it was recorded as a deviation in the same
lobe. If the biopsies showed a tumour exclusively in the left
lobe, but the PAD results also found a tumour in the right
lobe, it was defined as a deviation in the contra-lateral lobe.
Bilateral deviations mean there are discrepancies in both
lobes when comparing biopsies with PAD results, e.g. biop-
sies found tumors in the left lobe apex and right lobe apex,
but PAD results additionally found tumour tissue in the mid-
prostate in both lobes. If the biopsies found tumour tissue in
only one part of one lobe, and PAD results show the tumour
in an additional part of the same lobe as well as in the
opposite lobe, it would count as bilateral deviations
(Figure 1).

The different types of deviations were divided into groups
with the aim to stratify their relevance by comparing the

proportion of deviations in localization of the prostate
between biopsies and PAD results, and also the discrepancy
in Gleason score.

Clinically significant deviations were defined as deviations
that might lead to a different treatment strategy if known
prior to surgery. If there was a higher Gleason grade in the
same lobe after the PAD results, if there was an unknown
tumour present in the contralateral lobe, or if there was a
discrepancy between sides such that a tumour exclusive to
the right lobe was in fact exclusive to the left lobe, these
were considered to be clinically significant deviations.

Ethics

This is a retrospective quality assurance review, that does
not contain any identifying information and was conducted
on data gathered from already diagnosed and managed
patients whom will not be affected by the study.
Furthermore, as all patients are anonymized and this study
does not require informed consent, a formal ethical approval
is not mandatory and, thus, was not applied for. The study
follows the principles of the Declaration of Helsinki.

Results

The data revealed that 95% of the patients had deviations
between biopsies and PAD results after prostatectomy
(Figure 2).

Time between biopsies and prostatectomy

The mean time between biopsies and prostatectomy was
175 days (42–628) and the median time was 149 days.

Clinical assessment compared with PAD results

Comparing the clinical assessment (DRE and TRUS) with PAD
results of the prostate shows a high discrepancy (Table 1).
Ninety-five patients were assessed as a T0/T1/T2 graded
tumour by clinical examination, but only 37 patients had a
T0/T1/T2 graded tumour when examining the prostate after
prostatectomy. The remaining 61 patients had a pT3
graded tumour.

Out of the group of patients assessed with a T0/T1c
tumour (n¼ 58) by clinical examination, 57% had a pT3
tumour after prostatectomy. When analysing the data of
patients assessed to have a T2 tumour (n¼ 38), 66% had in
fact a pT3 tumour. In total only in three cases the patient
was assessed to have a T3 tumour pre-operatively but on
the final PAD report after surgery 61 patients had a
pT3 tumour.

The total amount of deviations among patients and
clinically significant deviations

The number of deviations for each patient varied from none
to 13. In 14% (n¼ 14) there was a downgrade in Gleason
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score. The most frequent clinically significant deviation, 36%

(n¼ 64), was a higher Gleason grade on the same side fol-

lowed by the presence of an unknown tumour on the

contralateral side (Figure 3 and Table 1).

Discussion

The poor correlation between biopsies and PAD results after
prostatectomy in our clinical setting is a matter for concern,
particularly as a significant number of these deviations might

Figure 1. Flow chart: definition of deviations by localization.

Figure 2. The proportion of deviations in localization and Gleason score.
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have had a substantial clinical impact. If known prior to sur-
gery, treatment strategies may have been different, leading to
ultimately a better survival prognosis for these patients. Similar
concerning results have been reported in other studies. A
study analysing the diagnostic performance of 12-core biopsy
in detecting significant prostate cancer concluded that approxi-
mately half of the significant cancers were not accurately
detected [4]. Sinnott et al. [11] reported a discrepancy in pros-
tate cancer localization between biopsy and prostatectomy
specimens in patients with unilateral positive biopsy, it was
concluded that 12-core biopsy is inadequate to identify candi-
dates for organ-sparing therapy. Most men in this study had
bilateral cancer at prostatectomy and tumours missed by
biopsy were clinically significant in 40% of patients. Our study
presents similar results, with 40% (39/98) of cases having the
presence of unknown tumour on the contralateral side.

Regarding upgrade in Gleason score, Suer et al. [12] found
that an upgrade in Gleason score between biopsy and radical
prostatectomy specimen occurred in 29% of cases compared
to our results of 48% (47/98). Furthermore, another retrospect-
ive study found that overall 35% of the patients had an
upgraded Gleason score after radical prostatectomy [13].

The clinical assessment of the prostate seems to be of little
help in determining the grade of the tumour, considering the
high frequency of T3 graded tumours in patients clinically
assessed at a lower grade. The results reveal that there is only
a small difference between clinically assessed T0/T1c tumours
and T2 tumours that are actually a pT3 graded tumour. A
review that compared the digital rectal examination with the
radical prostatectomy specimen presented a 36% incidence of
extracapsular tumour extension and 31% of positive surgical
margins, on the side assessed as clinically benign [14].

What are the reasons behind the seemingly flawed
method of TRUS guided biopsies of the prostate?

The reasons for these deviations are likely multifactorial. One
reason could be poor technique in performing the biopsies
based on inadequate training in or lack of understanding of
the procedure.

Furthermore, the prostate biopsies cover only a small
amount of tissue of the whole prostate. Therefore, it is easy
to miss tumours. The prostate volume appears to play a
part in the detection of prostatic cancer and correct
Gleason score. Prostatic cancers detected in men with pros-
tatic enlargement requiring multiple biopsies are more
likely to be low-grade, low-volume tumours at final path-
ology, than those in men without prostate enlargement
[15]. Cancers in patients with smaller prostate volumes
were at increased risk for Gleason score upgrade after rad-
ical prostatectomy [13].

The written PAD report can sometimes be hard to inter-
pret, and that can affect the results not only of this study.
However, given the large number of deviations found in our
study, this is not likely to have an impact on our result.

The time between biopsies and prostatectomy in this
study is substantial, but is unlikely to have any significant
impact on results, as in general prostate cancer has a slow
progression over time.

From the findings of this and other studies, we conclude
that TRUS guided biopsies and clinical examination (DRE) will
not give us the robust data we need to make a correct clin-
ical assessment in order to devise an appropriate treatment
strategy, as these data are misleading in almost 50%
of cases.

Magnetic resonance imaging of the prostate might be a
method that can enhance diagnostics, particularly if this is
done in connection with the biopsies. It may be able to
detect more potentially serious cancers, detect less low risk
cancers and reduce unnecessary biopsies [8–10,16,17].

Based on the results presented it could be argued that a
different approach to secure optimal treatment results would
be to do more extensive surgery even for tumours classified
as low grade on the CNB, minimize nerve sparing surgery,
thereby not jeopardizing oncological results. With the current

Table 1. Characteristics and frequency of deviations on the post-operative
PAD report that might have changed the pre-operative assessment of surgical
strategy if known prior to surgery.

Type of deviation Frequency (%)

Unknown tumour on contralateral side of Gleason 7 or higher 29% (28/98)
Higher Gleason on site of reported tumour (upgrade) 36% (64/178)
Reported tumour present on contralateral side as from Biopsy 40% (39/98)
Extracapsular presence of tumour (pT3) 62% (61/98)

Figure 3. Deviation characteristics.
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information it might be important to highlight to patients
the risks of not conducting extensive surgery, since the distri-
bution and development of prostatic tumours tend to be
hard to predict pre-operatively with current standardized
biopsy techniques [18,19].

Conclusion

The pre-operative biopsies do not match the final prostate
PAD in the majority of cases. A significant number of these
deviations have clinical significance and if known prior to
surgery might have altered the treatment strategy and the
post-operative oncological outcome. Hence, pre-operative
CNB must be evaluated with great caution when assessing
the surgical treatment strategy. Better pre-operative tools to
assess prostate cancer characteristics are warranted.

Disclosure statement

No potential conflict of interest was reported by the authors.
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