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SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related documents*

	Section/item
	ItemNo
	Description

	Administrative information

	Title
	1
	Efficacy and safety of ultrasonography guided transperineal percutaneous laser ablation for treating benign prostatic hyperplasia: a randomized controlled trial 

	Trial registration
	2
	Chinese Clinical Trial Registry（ChiCTR1900022739）

	Protocol version
	3
	6.1

	Funding
	4
	Shanghai Key Discipline of Medical Imaging Fund(grant number 2017ZZ02005) and Shanghai Key Clinical Disciplines Fund (grant number shslczdzk03203).

	Roles and responsibilities
	5a
	Lei Chen,Qiang Fu, Shanghai Sixth People’s Hospital Affiliated to Shanghai Jiao Tong University School of Medicine,trial sponsors

	
	5b
	Yishan Rd 600,Shanghai, China,200233

Email:andrewch@263.net; jamesqfu@aliyun.com
Telephone number: +86 21 64369181x8877

	
	5c
	Investigators Wei Zhang, Zheying Meng and Lei Chen designed the study and drafted the manuscript;Wei Zhang, YanjunXu and Nailong Cao participated in the recruitment and data analysis; Qian Guo and Qiang Fu revised the manuscript; Bing Hu and Qiang Fu provided administrative, technical and material support.

	Introduction
	
	

	Background and rationale
	6
	Instruction,paragraph 2-3

Transperineal percutaneous laser ablation (TPLA) is a method that places the optical fibre directly into the prostate with the guidance of ultrasound imaging, and the percutaneous transperineal approach is performed distal to the urethra and rectum to protect these structures and reduce urethral or postoperative infection. Several studies on TPLA for BPH treatment have been reported recently; however, high-quality randomized controlled trial (RCT) to evaluate its efficacy, safety and long-term follow up remain absent.

	Objectives
	7
	Introduction,paragraph 3

This study aims to evaluate the efficacy and safety of TPLA by comparing with that of TURP; to explore its prognosis after 12 months of follow-up; and to provide evidence for the indication of TPLA by analyzing its strengths and drawbacks.

	Trial design
	8
	Subjects and Methods,paragraph 1

open-label randomized controlled trial 

	Methods: Participants, interventions, and outcomes

	Study setting
	9
	Study population, paragraph 1

Patients with LUTS and imaging-confirmed BPH were recommended by clinicians or sonographers between 6/2019 and 12/2021.

	Eligibility criteria
	10
	Study population, paragraph 2

Inclusion criteria were:

1. BPH patients who failed prior treatment or were unsuitable for medical treatment as judged by the clinician;

2. Male older than 50 years;

3. IPSS score greater than 8;

4. Prostate volume between 30 and 100 mL measured by TRUS

5. Qmax≤ 15 mL/s

6. Transabdominal bladder ultrasonography: RUV≥ 50 mL.

7. Informed consent

Exclusion criteria were:

1. Urethral stenosis;

2. Previous prostate, bladder or urethral surgery;

3. Patiens with bladder calculi or tumor;

4.Patients with pathology-proven prostate cancer; PSA > 4 ng/ml and PSAD ≥ 0.15 ng/ml2; 

5.Patients with known neurological disorders—e.g., multiple sclerosis, Parkinson’s disease, or known history of spinal cord injury

6. Post-rectal surgery or patients with anal atresia;

7. Patients with severe coagulation disorders or infection. 

	Interventions
	11a
	Procedures,paragraph 2-4

TPLA

Patients were placed in the lithotomy position on a treatment couch with a three-cavity urethral catheter inserted. Under local anaesthesia in the perineal region with lidocaine, the optical fiber was inserted inside the prostate with the guidance of TRUS (TRT33 probe, Esaote MyLab Twice eHD, Italy) and Virtual Navigator system (Elasta s.r.l., Calenzano, Italy) . 

The laser fiber (Asclepion Laser Technologies GmbH, Germany) with diameter of 300 um was introduced by 21G puncture needle, and 2-4 fibers(1-2 each side)were positioned depend on prostate volume . A safe distance of 8 mm from the fiber to the urethra, 20 mm from the fiber tip to the bladder neck and 10 mm from the outer edge of the prostate capsule was maintained. In the case of two applicators, they must be positioned sequentially at a mutual distance of 10 mm. The first ablation was performed at power of 3-5 W and energy of 1800 J per fiber, and the pull-backs can deliver supplementary 1200-1800J. At the end of the treatment, 8mg of dexamethasone was administered intravenously for anti-oedema and anti-inflammatory reactions.                                                            

TURP

26F continuous-flow resectoscope (Olympus Europa Holding GmbH, Hamburg ,Germany) with a standard tungsten wire loop was inserted to inspect the bladder, ureterostma, prostate and verumontanum after anaesthesia. An Olympus UES-40 SurgMaster electrical current generator (Olympus Europa Holding GmbH, Hamburg,Germany) was used and set at 280 W for cutting and at 120 W for coagulation. The procedure was carried out to the bladder neck without surpassing the verumontanum. After sufficient haemostasis and urethral inspection, a three-cavity urethral catheter was inserted for continuous bladder irrigation.

	
	11b
	N/A

	
	11c
	Study protocol -- Zhang W, Zhang WT, Guo Q, et al.Frontiers in Surgery 8,755957 (2021)

Experienced experts and professors would provide instruction to ensure successful TPLA proceeds before official recruitment, and a teaching video would be transmitted to investigators. Before the official enrollment,clinicians were requested to successfully accomplish at least two TPLA operations independently .During the procedure,the images and operation videos would be recorded and transmitted to the supervisors for quality control.

	
	11d
	Procedures,paragraph 5

After the treatment, the patients should be closely supervised for 2 days with standard post-operation care and the catheter, in the absence of adverse events, is removed within 2 weeks after the procedure.

	Outcomes
	12
	Clinical outcomes,paragraph 1-2
Efficacy endpoints

The primary efficacy endpoint was the IPSS score change at 3 months from baseline. 

The secondary efficacy endpoints included: 

1. changes of IPSS at 6, 12 months from the baseline;

2. changes of Qmax, RUV, QoL, ED-5D, IIEF-5 and MSHQ-EjD score at 3, 6, 12 months from the baseline

Safety endpoint

The primary safety endpoint was the incidence of complications within 3 months (including urinary retention or incontinence, urethral stricture, infection, hyponatremia, haematuria for more than 3 weeks). The secondary safety endpoints included intraoperative blood loss, VAS pain score, postoperative catheter indwelling time, the operation time and hospitalization time.

	Participant timeline
	13
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	Sample size
	14
	A total of 51 patients were enrolled, of which 25 underwent TPLA and 26 underwent TURP.

	Recruitment
	15
	Study population,paragraph 1

BPH patients could be recommended through the introduction of clinicians, sonographers or advertisement. Before recruitment, the investigators would conduct a full discussion about the risks and potential benefits with each participant and obtain written informed consent.

	Methods: Assignment of interventions (for controlled trials)

	Allocation:
	
	

	Sequence generation
	16a
	Procedures, paragraph1

 Participants enrolled in the RCT cohort were randomly assigned to TURP or TPLA at the ratio 1:1 by an Interactive Web Response System(URL:https://jcri.shsmu.edetek.cn/actims_ngm_V2/login.action), which was designed by Clinical Research Institute of Shanghai Jiao Tong University School of Medicine (Shanghai, China).

	Allocation concealment mechanism
	16b
	As the trial is open-labeled, both the patients and surgeon are aware of the treatment allocation

	Implementation
	16c
	Data analysts will generate the allocation sequence, investigators and CRCs enroll participants, and investigators will assign participants to interventions.

	Blinding (masking)
	17a
	Procedures, paragraph1

Both the patients and the surgeon were aware of the treatment allocation, while the outcome evaluations were performed by blinded readers.

	
	17b 
	N/A

	Methods: Data collection, management, and analysis

	Data collection methods
	18
	The general medical history of each patient will be obtained through interviews and a review of existing medical records. The data collected and recorded include demographics (e.g., age, gender, race/ethnicity) and meaningful past or current illnesses.

Vital signs, electrocardiograms, blood biochemistry (liver and kidney function), and blood electrolytes will be evaluated before and after the operation within 24 h, and the operation time, treatment time, intraoperative blood loss, and intraoperative blood transfusion will be recorded during the operation.The post-operation observation include urine routine, urine flow rate test, IPSS, RUV,TRUS, QoL score, EQ-5D score,  IIEF-5 and MSHQ-EjD (3item and bother) score. 

	Data management
	19
	Clinical Outcomes,paragraph 1

The data in this trial will be collected using electronic case report forms (eCRFs) with an remote data capture (RDC) system (https://crip-ec.shdc.org.cn/html/admin/auth/login).

	Statistical methods
	20a
	Statistical methods, paragraph 1

The qualitative variables will be presented as absolute numbers and proportions. Quantitative variables will be presented as the means ± SD or medians and IQRs as appropriate. 

The primary endpoint, the IPSS score change at 3 months from baseline, will be compared using the Wilcoxon test or Student’s t-test as appropriate. The primary safety endpoint, the incidence of complications within 3 months after surgery, will be compared using the Fisher' exact test. 

	
	20b
	N/A

	
	20c
	Statistical methods, paragraph 1

Missing values will be imputed with multiple imputation under the assumption of missing at random except for the safety endpoints. All statistical analyses were performed with SPSS (version 26.0) and two-sided p<0.05 was considered significant.  

	Methods: Monitoring

	Data monitoring
	21
	As the trial is open-labeled and follow-up contents are medical reports available to participants and investigators ,DMC is not needed

	Harms
	22
	Any AE or SAE will be monitored and then reported. The severity and causality of should also be analysed. The data we submit will be monitored by the Independent Ethics Committee of Shanghai Sixth People’s Hospital. If SAE occurred, they should be immediately reported to the aforementioned ethics committee.

	Auditing
	23
	N/A

	Ethics and dissemination

	Research ethics approval
	24
	This study has been approved by  the Independent Ethics Committee of Shanghai Sixth People’s Hospital(No.:2018-034)

	Protocol amendments
	25
	Important protocol modifications would be reported to REC.

	Consent or assent
	26a
	Investigators(clinicians) obtained informed consent from trial participants after a detailed information introduction about this trial in consulting rooms.

	Confidentiality
	27
	Personal information about potential and enrolled participants was collected, shared, and maintained according to medical procedure.

	Declaration of interests
	28
	There’s no financial and  competing interests for investigators. 

	Access to data
	29
	Investigators and data analysts of the study have access to the final trial dataset.

	Ancillary and post-trial care
	30
	N/A

	Dissemination policy
	31
	This study will be published in peer-reviewed journals and presented as oral presentation or poster at conferences in the field of ultrasound in medicine. Study data will be made available to researchers, healthcare providers and professionals who are on request with the appropriate human research ethics committees’ approvals.

	Appendices
	
	

	Informed consent materials
	32
	Written informed consent.

	Biological specimens
	33
	N/A


*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on the items. Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported” license.
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