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Abstract: Objective To explore the effect and safety of magnetic resonance imaging and transrectal
ultrasound (mpMRI-TRUS) image fusion targeted transperineal biopsy technique using electromagnetic needle
tracking under local anesthesia. Methods We retrospectively analyzed the clinical and pathological data of
81 patients with mpMRI-TRUS image fusion targeted transperineal prostate biopsy using electromagnetic
needle tracking under local anesthesia. Visual analog scale (VAS) and visual numeric scale (VNS) were used to
evaluate the pain level and satisfaction of patients during prostate biopsy (VAS-1 and VNS-1), one hour after
puncture (VAS-2 and VNS-2), and one day after surgery (VAS-3 and VNS-3). The perioperative clinical data
and tumor positive rate of postoperative biopsy were recorded. Results The average prostate volume of 81
patients was 53.39+£29.46 cm’. The PSA values of patients with PI-RADS scores of 2, 3, 4, and 5 were 9.14+
2.31, 9.95+4.10, 14.77+6.36, and 32.17+24.39 ng/ml, respectively. The scores of VAS-1, VAS-2, and VAS-3
were 1.70+0.73, 1.16+0.58, and 0.53+0.55, respectively; the scores of VNS-1, VNS-2, and VNS-3 were 2.74+
0.44, 3.69+0.46, and 3.84+0.37, respectively. The average surgical time was 17.47+3.44 minutes. Postoperative
pathological results showed that the tumor positive rate of targeted prostate biopsy was 64.20%. According to
the PI-RADS score for subgroup analysis, the tumor positive rates of patients with PI-RADS scores of 2, 3,
4, and 5 were 21.43%, 44.44%, 61.11%, and 96.77%, respectively. After transperineal prostate biopsy, gross
hematuria occurred in 19.75% patients, and urinary retention occurred in 3.70%. The latter were relieved
after symptomatic treatment. All patients did not experience complications, such as perineal puncture area
hematoma, urinary tract infection, hematospermia, hematoma in perineal puncture area, urinary tract infection,
hematospermia, vagus nerve reaction, or septic shock. Conclusion For suspected prostate cancer patients,
mpMRI-TRUS image fusion targeted transperineal biopsy technique using electromagnetic needle tracking
under local anesthesia is a feasible and easily tolerated surgical procedure. It has good safety and high tumor
positive-detection rate, indicating that this technique is worthy of further clinical promotion and application.
Key words: Prostate cancer; Electromagnetic needle tracking; Local anesthesia; Transperineal; Targeted
prostate biopsy
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A: injection diagram of local anesthesia
under the capsule at the tip of prostate; B:
local anesthetic injection map under the
capsule on the left and right sides of the
prostate; C: mpMRI-TRUS image fusion
targeted transperineal prostate biopsy; the
red area is the target lesion, and the yellow
rectangular frame area is the starting and
end point of real-time monitoring of biopsy
needle emission by using the electromagnetic

navigation and tracking system.
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Figure 1 Ultrasound image of mpMRI-TRUS image fusion targeted transperineal prostate biopsy using electromagnetic

needle tracking under local anesthesia
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Table 1 General data of patients and risk analysis of

perioperative complications (n=81)

Transperineal prostate

Parameter biopsy results

Age (years, X+s) 67.65+7.64
Prostate volume (cm’) 53.39+29.46
PSA (ng/ml) 19.38+18.51
PI-RADS score
2 14(17.28%)
3 18(22.22%)
4 18(22.22%)
5 31(38.27%)
Surgical time (min, x+s) 17.47+3.44
Tumor detection rate (7(%)) 52(64.20%)
VAS score
VAS-1 1.70+0.73
1 70
2 6
3 5
VAS-2 1.16+0.58
0 50
1 24
2 7
VAS-3 0.53+0.55
0 75
1 5
2 1
VNS score
VNS-1 2.74+0.44
2 10
3 71
VNS-2 3.69+0.46
2 1
3 6
4 74
VNS-3 3.84+0.37
3 6
4 75
Perioperative complications (1(%))
Hematuria 16(19.75%)
Urinary retention 3(3.70%)
Perineal hematoma 0(0)
Urinary tract infection 0(0)
Hemospermia 0(0)
Vagus nerve reaction 0(0)
Septic shock 0(0)

Notes: VAS: visual analog scale; VNS: visual numeric scale.
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Table 2 Comparison of positive-detection rates of csPCa

through transperineal prostate biopsy

PI-RADS Fletcher group Our group P
score n csPCa (n(%)) n  csPCa (n(%))

1-2 12 2(16.67) 14 3(21.43) >0.99
3 13 8(61.54) 18 8(44.44) 0.47
4 22 15(68.18) 18 11(61.11) 0.74
5 22 21(95.45) 31 30(96.77) >0.99
3-4 35 23(65.71) 36 19(52.78) 0.34
4-5 44 36(81.82) 49 41(83.67) >(.99
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