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Application of single-point
prostate biopsy in elderly
patients with highly suspected
prostate cancer

Yang Luan †, Qin Xiao †, Xue-fei Ding*, Liang-yong Zhu,
Yue-xing Han, Hao-peng Chen, Tian-bao Huang
and Sheng-ming Lu

Clinical Medical College, Yangzhou University, Yangzhou, China
Objective: To explore the feasibility of single-point prostate biopsy in elderly

patients with highly suspected prostate cancer.

Methods: Forty-three patients with a prostate imaging reporting and data

system score (PI-RADS) of 5, age ≥ 80 years and/or PSA ≥ 100 ng/ml and/or

Eastern Cooperative Oncology Group score ≥ 2 were enrolled in our hospital

from March 2020 to June 2022. Targeted surgery of these patients was

performed using only precise local anesthesia in the biopsy area. The biopsy

tissues were examined by intraoperative frozen section examination (IFSE). If

the result of IFSE was negative, traditional systematic biopsy and further routine

pathological examination were performed. The positive rate of biopsy,

operation time, complications and pain score were recorded.

Results: The positive rate of prostate biopsy was 94.7%. The results of IFSE in

two patients were negative, and the routine pathological results of further

systematic biopsy of those patients were also negative. The visual analog scale

and visual numeric scale were 2 (2-4) and 3 (2-3), respectively, during the

biopsy procedure. The mean time of operation was 8.5 ± 2.1 min from the

beginning of anesthesia to the end of biopsy. It took 35.3 ± 18.7 minutes to

obtain the pathological report of IFSE. The incidences of complication

hematuria and urinary retention were 10.5% and 2.6%, respectively.

Conclusion: For elderly patients with highly suspected prostate cancer, single-

point prostate biopsy can be used to quickly and safely obtain pathological results.
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Background

With the continuous improvement in quality of life, diagnostic

technology and treatment technology, the incidence of prostate

cancer in China is also increasing year by year (1). In addition, as

aging persons are coming to represent an increasing proportion of

the population, prostate cancer now ranks first in the incidence of

male genitourinary tumors among men over 70 years of age (2).

Because of the lack of specific symptoms in the early stage of

prostate cancer and its insidious onset, approximately 40% of

prostate cancer patients already have advanced stage cancer when

they are diagnosed (3). These patients have a poor prognosis and

typically receive conservative treatment that may include endocrine

therapy, chemotherapy, or immunotherapy (4–6). However,

regardless of which treatment method is chosen, pathological

diagnosis of prostate cancer is needed. At present, transperineal

template-guided prostate biopsy (TTPB) is one of themethodsmost

commonly used in the diagnosis of prostate cancer (7, 8). However,

because prostate biopsies must penetrate the skin and subcutaneous

layers and require a long time to perform, effective anesthesia is a

prerequisite for success (9). Moreover, with the increase in the

number of cores obtained, complications and pain also increase

(10). Therefore, for elderly patients in poor general health who have

clinically highly suspected advanced prostate cancer, and only for

the purpose of obtaining a pathological diagnosis, this study

designed a set of simple anesthesia and biopsy procedures that

can be used to quickly obtain accurate pathology results without

increasing the pain experienced by the patient. In this procedure,

which we named “single-point prostate biopsy” (SPPB), only local

anesthesia is applied to the target biopsy area; 1-2 cores are then

obtained from the target area, followed by intraoperative frozen

section examination (IFSE).
Methods

Clinical data

The clinical data of patients who underwent SPPB in our

hospital from July 2020 to June 2022 were collected. The study

inclusion criteria were as follows: multiparametric magnetic

resonance imaging (mpMRI) showed that the prostate imaging

reporting and data system (PI-RADS) score was 5; the patient

was ≥ 80 years of age; and the patient had a PSA level ≥ 100 ng/

ml and/or an Eastern Cooperative Oncology Group (ECOG)

score ≥ 2. The exclusion criteria were as follows: presence of

serious cardiovascular or cerebrovascular disease or abnormal

coagulation function or the presence of severe urinary tract

infection. This study was approved by the Ethics Committee of

our hospital, and all enrolled patients signed informed

consent forms.
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Biopsy procedure

Preparation before biopsy involved the use of a

brachytherapy stepper system (fixator, template, stepper)

(Mick Radio-Nuclear Instruments, Mount Vernon, NY,

USA), an ultrasound machine (Flex focus 1202; BK,

Naerum, Denmark) equipped with a transrectal biplanar

probe, and a bard biopsy gun (MC1616 and MC1820, Bard

Company, USA).

Biopsy method: The patient was placed in lithotomy

position. Combined with mpMRI images, the projection range

of suspicious lesions in the perineal skin was observed under the

guidance of transrectal ultrasonography (TRUS). In an area

0.5 cm larger than this range, infiltration anesthesia of the

perineal skin was performed using 10 ml of 1% lidocaine.

Infiltration anesthesia was then performed on the prostate.

The syringe was positioned so that it entered at the 1, 5, 7 and

11 o’clock positions within the area over which suspicious

lesions projected in the perineal skin, and 8 ml of 1% lidocaine

was injected near the prostate. After 5 min, mpMRI/TRUS

cognitive fusion-guided prostate biopsy was performed.

MC1616 was used to obtain 1-2 cores from the suspected

lesions, and the biopsy tissues were examined by IFSE. The patient

was restored to the supine position while waiting for the IFSE

pathological results. If the IFSE result was positive, the procedure

was terminated. If it was negative, the lithotomy position was

resumed, and a traditional systematic biopsy was performed. The

biopsy tissue was examined by routine pathology.
Pain and complication assessment

A visual analog scale (VAS; 0, none; 10, intolerable pain) was

used to evaluate pain, and a visual numeric scale (VNS; 0,

terrible; 4, perfect) was used to quantify the patient’s

satisfaction with the procedure (11, 12). VAS-1 and VNS-1

were determined during the biopsy procedure, and VAS-2 and

VNS-2 were determined 30 min after the procedure.

The patients completed self-administered questionnaires in

which they reported whether they experienced complications

such as hematuria, urinary retention, infection, hemospermia, or

vasovagal reaction.
Statistical methods

SPSS statistical software (version 19.0; IBM Corp, Armonk,

NY, USA) was used for data processing. Kolmogorov-smirnov

was performed to test whether the data were normally

distributed. If normally distributed, datawere described as the

mean ± SD (age, PSA concentration, prostate volume, operating
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time and time of pathology), otherwise were displayed as the

median (interquartile range) (ECOG score and pain scores);

enumeration data are expressed as percentages.
Results

A total of 43 patients who underwent single-point prostate

biopsy at the Clinical Medical College of Yangzhou University

were enrolled in this study (Figure 1). The average age, average

PSA concentration and average prostate volume of the

participants were 84.1± 2.5 years, 60.9 ± 21.7 mg/L and 39.3±

16.2 ml, respectively. The median ECOG score was 2 (2, 3). Forty-

one of the 43 patients were diagnosed with prostate cancer,

yielding a positive rate of 95.3%. The proportions of Gleason

scores 6- 10 were 4.9% (2/41), 22.0% (9/41), 34.1% (14/41), 26.8%

(11/41) and 12.2% (5/41) respectively. The patients’ characteristics

are described in Table 1. Bone scans revealed bone metastases in

61.0% (25/41) of patients. Finally, 70.7% (29/41) of the patients

received androgen deprivation therapy or complete hormonal

therapy, and 29.3% (12/41) received treatment including

radiotherapy and surgery, etc. The IFSE results of two patients

were negative, and the routine pathological results of the further

systematic biopsies of those patients were also negative. The age,

PSA, PSAD of these two patients were 81years vs. 81years, 28.2

mg/L vs. 37.0 mg/L and 0.34 ng/ml2 vs. 0.27 ng/ml2 respectively.

Regarding the scoring of pain associated with the biopsy, the

VAS-1 and VNS-1 scores were 2 (2 4) and 3 (2-3), respectively.

At 30 min after the procedure, the VAS-2 score was 0 (0-1), and

the VNS-2 score was 3 (3-4).

The mean time from the beginning of anesthesia to the end

of biopsy was 8.5 ± 2.1 min. It took 35.3 ± 18.7 min to obtain the

pathological report of the IFSE.

Four patients (10.5%) developed hematuria, and the

symptoms disappeared after they were instructed to drink an

increased amount of water. One patient developed urinary

retention after the operation; his urinary symptoms were

improved after three days of indwelling catheter placement.

There were no serious complications such as fever, perineal

hematoma or hematospermia in any of the patients.
Frontiers in Oncology 03
Discussion

Pathological examination has always been the “gold

standard” for the diagnosis of prostate cancer. It has become
TABLE 1 The characteristics of patients 80 or greater years of age
with PIRADS 5 lesions and high suspicion for clinically significant
prostate cancer.

Characteristics values

Age(years) 84.1± 2.5

PSA(mg/L)

0-20 11.6% (5/43)

20-50 32.6% (14/43)

50-100 30.2% (13/43)

>100 25.6% (11/43)

PSA density (ng/ml2) 0.73± 0.21

Prostate volume(ml) 39.3± 16.2

ECOG score

2 74.4% (32/43)

3 23.3% (10/43)

4 4.7% (2/43)

Clinical stage

cT2 65.1% (28/43)

cT3 25.6% (11/43)

cT4 9.3% (4/43)

Lymphatic metastasis

N0 60.5% (26/43)

N1 39.5% (17/43)

Distant metastasis

M0 76.7% (33/43)

M1 23.3% (10/43)

Gleason scores

3 + 3 4.9% (2/41)

3 + 4 7.3% (3/41)

4 + 3 14.6% (6/41)

4 + 4 34.1% (14/41)

4 + 5 17.1 (7/41)

5 + 4 9.6% (4/41)

5 + 5 12.2% (5/41)
fr
FIGURE 1

The flow diagram of the study.
ontiersin.org

https://doi.org/10.3389/fonc.2022.983805
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Luan et al. 10.3389/fonc.2022.983805
the consensus of major medical guidelines and clinicians and it is

a policy requirement in some countries to obtain pathological

diagnosis before the initiation of prostate cancer treatment, and

prostate biopsy is the main means of obtaining pathology results.

TTPB has the advantages of a high positive rate, high safety and

the ability to extend the biopsy into the peripheral zone and

other areas in which there is a high incidence of prostate cancer,

as confirmed in randomized controlled studies including in vivo

and in vitro experiments (13–15). Therefore, TTPB has gradually

been recognized and promoted and has become one of the most

common methods used in clinical practice in the diagnosis of

prostate cancer. In recent years, the incidence of prostate cancer

in China has been increasing, especially among patients over 70

years of age. Moreover, unlike most patients in European and

American countries, most prostate cancer patients in China are

already in the middle or advanced stage of the disease when they

are diagnosed, and this seriously threatens the lives and the

health of these patients (2, 3).

Transperineal biopsy has a low risk of infection (16). And

studies have shown that the risk of severe hematuria and

infection following TTPB is related to the number of cores

obtained (17, 18). In addition, an increase in the number of

cores will lead to additional pain, and this will increase the pain

score (10). Hence, more extensive anesthesia, such as

periprostatic nerve block, lumbar anesthesia, and even

general anesthesia, is needed during the biopsy, and this

places more stringent requirements regarding the physical

condition of patients. Therefore, for elderly patients who are

highly suspected of having clinically advanced prostate cancer

and who cannot tolerate TTPB or conventional anesthesia due

to their physical condition, a personalized prostate biopsy

mode for obtaining a pathological diagnosis before treatment

should be designed.

Recent improvements in MRI technology make it possible

not only to scan any plane but also to obtain more accurate

measurements with high tissue and spatial resolution, and this

can increase the detection rate available through primary biopsy

for high-risk prostate cancer (19). At the same time, the PI-

RADS scoring system designed by the European Society of

Urogenital Radiology can improve the diagnostic rate, allowing

qualitative, localized and risk stratification of prostate cancer,

increase the rate of detection of clinically significant prostate

cancer, reduce the number of biopsy cores required and avoid

excessive biopsy (20). In addition, with the increase in the PI-

RADS score, the positive rate of biopsy for suspicious areas

revealed by MRI increases accordingly (21).

Therefore, we performed targeted biopsies in patients ≥ 80

years of age with PI-RADS scores of 5 and/or PSA ≥ 100 ng/ml

and/or ECOG score ≥ 2. At the same time, to avoid missed

diagnosis, IFSE was conducted immediately after targeted

biopsy. If the IFSE results were negative, systematic biopsy was

conducted in combination with targeted biopsy. IFSE can

provide pathology results in advance, and the appropriate
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treatment can then be initiated as early as possible according

to the benign and malignant characteristics indicated by the

pathology results. The burden of “cancer fear” caused by waiting

for routine pathological results can be relieved. In addition, the

needle used for targeted biopsy in this study was a 16G needle

that was thicker in diameter than the traditional 18G needle. On

the one hand, the use of a larger needle makes it easier to meet

the requirements regarding the diameter and quality of the tissue

needed for the IFSE. On the other hand, it indirectly achieves the

same effect as increasing the number of cores and increasing the

sampling volume of the biopsy and thus improves the positive

rate of the biopsy procedure (22). In this study, the IFSE results

after targeted biopsy showed that the positive rate of prostate

biopsy was 95.3%. The IFSE results of two patients showed no

sign of prostate cancer, and further systematic biopsy was

performed in those patients. Patel et al (23) reported that 10-

20% of patients with PIRADS 5 lesoins may not have cancer

detected on targeted + systematic biopsy depending on their

prior biopsy history. The two patients in this study had no

previous biopsy history, which may be related to the small

sample size. In addition, the results of this study show that the

mean time of operation was only 8.5 ± 2.1 min from the

beginning of anesthesia to the completion of the biopsy. It

only took 35.3 ± 18.7 minutes to obtain the pathological

report of IFSE. This not only reduces the time during which

the patient experiences pain during the biopsy but also enables

patients and clinicians to quickly obtain pathological results and

prescribe and receive timely follow-up treatment.

In addition, to avoid risks associated with the administration

of prostatic nerve block anesthesia, lumbar anesthesia, and

general anesthesia, the requirement for the patient’s physical

condition should be reduced, and the time during which

anesthesia is administered should be reduced. In this study,

only precise local anesthesia was performed on the biopsy area.

The results showed that the VAS-1 and VNS-1 scores were 2 (2-

4) and 3 (2-3), respectively. The patients felt almost no pain 30

minutes after biopsy. This was similar to the analgesic effect we

achieved previously using targeted periprostatic nerve block

anaesthesia in targeted biopsy (24). Hence, under the premise

of obtaining a good analgesic effect, this method of anesthesia

not only shortened the duration of anesthesia and reduced the

time of anesthesia operation but also reduced the dose of

anesthetic required.

This study has several limitations. First, the selection of the

best biopsy location in the lesions requires further study. For

patients with multiple lesions, the selection of optimal biopsy

locations still requires further accumulation of techniques and

experience. Although VAS and VNS are relatively objective

pain-detection indicators, the assessment of pain is still based

on the subjective feelings of patients and lacks objective

quantitative indicators. Therefore, further studies are needed.

However, because this study is a single-center study involving a

small number of cases, it has certain limitations. Additional data
frontiersin.org
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and a multicenter, randomized controlled clinical study are

needed to confirm this hypothesis.

In conclusion, in patients ≥ 80 years of age with PI-RADS

scores of 5 and/or PSA ≥ 100 ng/ml and/or ECOG scores ≥ 2,

SPPB can be used to quickly obtain reliable pathological results

without increasing the number of cores required or the amount

of pain experienced by the patient. It is a safe and effective mode

of biopsy that is worthy of further promotion and application. In

the future, our research group will introduce robot positioning

system into the SPPB to perform more accurate targeted biopsy

for patients. In addition, it has been reported patients with high

suspicion of prostate cancer on prostate-specific membrane

antigen positron emission tomography (PSMA- PET) and

mpMRI were directly treated with a radical prostatectomy

without prior biopsy (25). Therefore, our research group

intends to apply PSMA- PET to elderly patients with PIRADS

5 lesions, to explore whether patients with PSMA- PET showing

the possibility of prostate cancer can be directly treated with

antitumor therapy without experiencing the pain and risk

of operation.
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