T ) ) J Korean Soc Radiol 2023;84(6):1211-1219
we | REVIEW Article https://doi.org/10.3348/jksr.2023.0094
updates elSSN 2951-0805

Prostate Biopsy-
General Consideration and
Systematic Biopsy
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Korea is rapidly entering into an aging society, and an increasing socioeconomic burden relat-
ed to prostate cancer is inevitable. Therefore, the need for early detection and accurate diagno-
sis of prostate cancer is becoming increasingly critical. Ideally, a biopsy should accurately de-
tect cancers using a minimum number of cores. However, as prostate cancer is often
indistinguishable on imaging, image-guided targeted biopsies alone are insufficient for diagno-
sis. After decades of trial and error, the diagnosis of prostate cancer relies heavily on systematic
biopsy, which is characterized by random and repetitive core acquisition throughout the gland.
This review will provide an overview of the historical aspects of prostate cancer diagnosis.
Moreover, the review will also address the general considerations involved in prostate biopsy,
and discuss the periprocedural management of the patients.

Index terms Prostate Neoplasms; Biopsy; Needle
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Table 1. The Timeline of Evolution of Prostate Biopsy for Prostate Cancer

Period Historical Incident

1900s Digital rectal examination to determine prostatectomy

1920s Transperineal prostate biopsy introduced (open)

1930s Transperineal prostate biopsy modified (needle)

1950s Transrectal prostate biopsy introduced-targeting palpable nodule
1960s Transrectal US probe developed

1970s Prostate-specific antigen found

1980s Systematic prostate biopsy introduced
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Fig. 1. For transrectal prostate biopsy, the patient is typically posi-
tioned in a left lateral decubitus position with the hip flexed as much
as possible. Placing a pillow between the knees can assist the pa-
tient in maintaining the position. The patient’s buttocks should be
~  at the edge of the table to facilitate smooth manipulation of the
{ transducer and biopsy gun.

Fig. 2. Administration of a local anesthetic agent around the prostate under the guidance of a transrectal ultrasonic probe.

A. The neurovascular bundle on the right posterolateral side of the prostate base is located (arrow).

B. The tip of the 22-gauge long needle (arrowhead) is carefully positioned near the neurovascular bundle. The needle should not punc-
ture any blood vessels before attempting lidocaine injection.

C. Once the injection is complete, the dispersal of lidocaine into the periprostatic fat is observed (dotted arrows). The probe is then rotat-
ed to anesthetize the contralateral side in the same manner.
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Fig. 3. The scheme of the transrectal systematic prostate biopsy.

A-D. The location of the cores obtained using the sextant biopsy (squares and dotted arrows) and the addi-
tional cores obtained through the 12-core biopsy (circles and arrows) have been indicated on the coronal (A)
and axial (B) T2-weighted MRI, as well as on transrectal US (C, D). The biopsy gun is fired from the rectum to
the prostate, avoiding the urethra, and aiming the bilateral lobes at the apex, midgland, and base.

Fig. 4. The scheme of the transperineal systematic prostate biopsy.

A, B. The biplanar transrectal probe used in this procedure simultaneously displays the axial and sagittal
planes. The locations of the biopsy cores are marked on the axial (A) and sagittal (B) T2-weighted MRI. The
prostate is divided into the anterior (a), mid (m), and posterior (p) regions, where two cores each are ob-
tained from the bilateral medial and lateral glands (white dots). Needles are fired from the apex towards the
base (yellow routes). For a large prostate, additional cores may be acquired separately from the apical and
basal regions (red routes), resulting in an increased number of biopsy cores.
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be missed in TRB.

Table 2. Adverse Events Following Transrectal Prostate Biopsy

Complications %

Hematuria 53.4
Hematospermia 37.2
Rectal bleeding 34
Urinary tract infection 34
Fever 3.0
Urinary retention 3.0
Other 13

Data from the European Association of Urology Guidelines. Available at. https://uroweb.org/guidelines/
prostate-cancer. Accessed July 30, 2023.
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TPB = transperineal biopsy, TRB = transrectal biopsy

Fig. 5. The two systematic biopsy techniques with different relation-
ships with the prostate and surrounding organs. In TRB, the gun is
fired in the posteroanterior direction, penetrating through the rec-
tum. Meanwhile, TPB involves the gun firing in an apicobasal direc-
tion. Due to this difference in approach, TPB inherently has an ad-
vantage in detecting anteroapical prostate cancer that is prone to
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