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[ Abstract] Background and purpose: Clinically significant prostate cancer lesions determine the risk of metastasis and the
prognosis of the patient. Treating this lesion can not only control the tumor but also avoid the complications brought by radical
treatment. The aim of this study was to analyze the preliminary oncological effect, functional effect and safety of focal treatment of
prostate cancer using transrectal high-intensity focused ultrasound (high-intensity focused ultrasound, HIFU). Methods: Patients
with localized prostate cancer who underwent Sonablate 3G transrectal HIFU treatment at the Department of Urology, Huadong
Hospital Affiliated to Fudan University from November 2020 to March 2024 were collected, and a retrospective cohort was
established. Patients with pathologically confirmed prostate cancer (stage T1c-T2c) who underwent transrectal HIFU focal therapy
and had complete follow-up data were included; patients with baseline metastasis, prior radical treatment, other malignant tumors, or

loss to follow-up were excluded. Telephone and outpatient follow-up were conducted until March 2025. Outcome events were
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defined as biochemical recurrence using the Phoenix standard [ prostate-specific antigen (PSA) increase of >2 ng/mL compared to

the nadir |, failure was defined as the need for whole-gland treatment, distant metastasis or prostate cancer-specific death. This study
was approved by the Ethics Committee of Huadong Hospital Affiliated to Fudan University (approval number: 20260044). Results :
A total of 27 patients were included in this study, and all 27 HIFU procedures were successfully performed. The average
preoperative age was 72.6 years, the average PSA was 8.5 ng/mL, the average prostate volume was 34.5 mL, and the average
ablation time was 48.8 minutes; the median follow-up time was 17 months. The postoperative urinary continence rate was 85.19%,
the postoperative rate of successful sexual intercourse was 66.7% (6/9), the average nadir PSA was 1.69 ng/mL, the median failure-
free survival was 45 months, the metastasis-free survival rate was 100%, no Clavien-Dindo II-IV grade complications occurred, and
no serious adverse events occurred. Conclusion: Transrectal high-intensity focused ultrasound has the advantages of short operation

time, minimal trauma, good functional preservation, and satisfactory tumor control effect due to its precise ablation technology,

while preserving normal prostate tissue to the greatest extent.

[ Key words ] Transrectal; High-intensity focused ultrasound; Focal therapy; Prostate cancer
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Patients with localized prostate
cancer who underwent Sonablate
3G transrectal HIFU treatment
at the Urology Department of
Huadong Hospital Affiliated to
Fudan University from
November 2020 to March
2024 were collected

Exclusion criteria:

(D Distant metastasis or
lymph node metastasis
confirmed at baseline;
) Prior radical
prostatectomy,

y radiotherapy, or
cryotherapy for prostate

A

Inclusion criteria:
(D Histopathologically confirmed cancer;

prostate cancer; (3 Coexisting other
() Clinical stage T1c-T2c (AJCC malignancies;

8th edition); @ Lost to follow-up
(3 Treatment with Sonablate 3G
transrectal HIFU focal therapy;
@ Complete follow-up data

available
»|  Excluded: | patient
Received Not received
endocrine Y endocrine
therapy therapy
(n=9) (n=18)
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Fig. 1 Flowchart of patient inclusion and exclusion criteria
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Tab.1 Patient demographics and baseline characteristics

Variables of interest Total(;r)l(igl;l)ation No end((;c:ri]r;e) group Endoc(rnize9 )group Vitlflssti;ilst P value

Agelyear 72.59 +8.59 72.39 £ 8.21 73.00 £ 9.80 0.171 0.866
BMI/(kg-m™) 23.29+1.95 23.27+1.92 23.33+2.12 0.082 0.935
Preoperative PSA/(ng*mL™) 8.47+4.96 891+521 7.58 £4.56 -0.650 0.521
Prostate diameter line/mm

Left and right diameter 45.85+7.92 46.00 +7.02 45.56 +9.95 -0.135 0.894

Front and rear diameter 36.63 +7.46 35.94 +6.45 38.00 +9.46 0.667 0.511

Upper and lower diameter 38.74+7.03 40.22 £4.15 35.78 +10.44 -1.230 0.249
Prostate volume/mL 3448 +1543 33.61 £9.99 36.23 +23.60 0.319 0.756
Ablation time/min 48.78 +32.86 53.61 +38.40 39.11 +14.77 -1.085 0.288
Preoperative insertive ability n(%) 0.012*

No 18 (66.67) 9 (50.00) 9 (100.00)

Yes 9(33.33) 9 (50.00) 0(0.00)
Clinical stage n(%) 0.723*

Tlc 9(33.33) 4 (44.44) 5(27.78)

T2a 14 (51.85) 5(55.56) 9 (50.00)

T2b 2(7.41) 0(0.00) 2 (11.11)

T2c 2(7.41) 0(0.00) 2 (11.11)
Gleason score n(%) 0.630*

3+3 10 (37.04) 6(33.33) 4 (44.44)

3+4 13 (48.15) 10 (55.56) 3(33.33)

4+3 4(14.81) 2 (11.11) 2(22.22)
Ablation method (%) 0.337*

Focal 19 (70.37) 14 (77.78) 5(55.56)

Half gland 1(3.70) 0(0.00) 1 (11.11)

Whole gland 7(25.93) 4(22.22) 3(33.33)

*: Fisher exact.
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Tab.2 Post-HIFU patient characteristics and safety outcomes
Variable Total po=pzl;1)a tion (z No end((:lc:rillge) group Endoc(r’ir:;)group Statistical values P value
Catheter indwelling time/d 11.04 + 6.64 11.44+7.15 1022 +5.78 -0.444" 0.661
Length of hospital stay/d 7.65+3.11 6.89 +2.87 9.17+3.18 1.877" 0.072
PSA nadir/(ng-mL™") 1.69 +2.27 2.10+2.43 0.89 + 1.78 -1.323" 0.198
Postoperative insertive ability n(%) 0.071*
No 21(77.78) 12 (66.67) 9 (100.00)
Yes 6(22.22) 6(33.33) 0 (0.00)
Urinary incontinence grading (%) 0.582*
No 23 (85.19) 16 (88.89) 7(77.78)
Mild 4(14.81) 2(11.11) 2(22.22)
Occurrence of complications 7(%)
Acute urinary retention 5(18.52) 5(27.78) 0 (0.00) 0.136*
Epididymitis 1(3.70) 1(5.56) 0(0.00) 1*
Urethral stricture 1(3.70) 1(5.56) 0 (0.00) 0.667*
Hematuria 8(29.63) 8 (44.44) 0(0.00) 0.026*
Rectal injuries 0(0.00) 0(0.00) 0(0.00) -
Biochemical recurrence 8(29.63) 7 (38.99) 1(11.11) 0.387 0.538"

*: Fisher exact.#: t test.
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Fig. 2 Failure-free survival curve in the overall population
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Tab.3 Univariate and multivariate Cox regression analysis of failure-free survival in the overall population

Unadjusted model”

Multivariate Cox regression

Variables
HR (95% CI) P value HR (95% CI) P value
Treatment modalities

No endocrine group 1.000 (reference) 1.000 (reference)

Endocrine group 0.301 (0.033-2.735) 0.286 0.396 (0.044-3.542) 0.407*
Age 1.009 (0.912-1.117) 0.858*
Preoperative PSA 0.943 (0.758-1.174) 0.600*
Clinical stage

Tlc 1.000 (reference)

T2a 0.413 (0.037-4.578) 0.387

T2b 1.737 (0.024-126.55) 0.801*

T2c 3.847 (0.162-91.43) 0.405*

#: In the unadjusted model, only the treatment modality was entered as a covariate. Other variables (age, PSA, clinical stage) were exclusively
adjusted in the multivariate model. Firth's penalized Cox regression was adopted due to the small sample size.
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