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KLİNİK ANLAMLI PROSTAT KANSERİ
FOKAL TEDAVİ META-ANALİZİ

Clinical DataPROSTAT

Oncological Outcomes* Onkolojik Sonuçlar Cohorts 49Study Size / Çalışma Ölçüsü

Cohort Composition

IRE                       8/49 (16%) 

HIFU 20/49 (41%)

Cryotherapy       21/49 (43%) 

14/49 (29%) 
26/49 (53%)
 1/49 (2.0%)
1/49 (2.0%)

Hemi-ablation  
Focal ablation  
Partial gland ablation   
Sectoral ablation        
Various combinations         6/49 (12%) 

Functional Outcomes**Fonksiyonel Sonuçlar
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Low/Düşük Dereceli Moderate / Orta Dereceli Etki Severe / Ciddi Dereceli Etki

IRE HIFU Cryotherapy

Sexual Function Impact 
Tedavilerin Seksüel Fonksiyonlara Etkileri
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IRE HIFU Cryotherapy

Urinary Function Impact
Tedavilerin Üriner Fonksiyonlara Etkileri

100% 93.3%100%

6.7%

0 5 10 15
PERCENTAGE OF SUBJECTS

In-Field Clinically Signi icant Positive Biopsy
İşlem Sonrası İşlem Alanında Klinik Anlamlı Pozitif Biyopsi

HIFU

Cryotherapy

IRE 7.5%

11%

8.3%

Survival by Modality / Tedaviye göre Yaşam Süresi
98% 98% 98% 99% 100% 99% 99% 99% 99%

IRE HIFU Cryotherapy
Cancer-Specific Metastasis-FreeOverall
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IRE HIFU Cryotherapy

Additional Treatments by Modality
Tedaviye Göre Ek Tedavi Uygulaması

5.6% 6.2%

2.0%

6.4%

12%
13% 12%

17% 18%

Radical 
Radikal Prostatektomi

Failure CompositeSecond Focal Therapy
İkinci Fokal Tedavi
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Potential pathways of prostate cancer progression after focal therapy (FT)

35/49 cohorts reporting sexual 
function outcomes, 
23/35 used patient-reported 
outcome measures (17 utilized 
IIEF/SHIM; 5, EPIC; 1, EORTC 
QLQC-28), and 
12/35 used physician-reported 
measures (10 reported the 
ability to penetrate; 2, the need 
for medications/assistance 
for sexual intercourse). 
No significant differences in 
sexual impact were noted 
between the different 
modalities.

34/49 cohorts reporting 
urinary function outcomes, 
21/34 used patient-reported 
outcome measures (12 
reported using the AUA 
symptom index; 7, EPIC; 1, the 
ICIQ-UI, and 1, the EORTC 
QLQC-28), 
while 13/34 reported pad use 
only.

*
Median oncological outcome follow-up times were reported in 45/49 (91.8%) cohorts, with a median of 27.8 months and 
a mean of 28.4 months (6.0–63.0). Clinically significant disease (International Society of Urological Pathology Grade Group ≥ 2) .

**Sexual function impact: low (<10%), medium (10–30%), 
and high (>30%), stratified by modality; 
Urinary function impact: low (<10%),  medium (10–30%) 
and high (>30%), stratified by modality."

Design Tasarım Primary Objective Ana Amaç
Systematic Review and Meta-Analysis Sistematik Değerlendirme ve Meta-Analiz

Systematically evaluate the oncological and functional outcomes of cryotherapy, 
high-intensity focused ultrasound (HIFU), and irreversible electroporation (IRE) 
for focal therapy in clinically signi icant prostate cancer, establishing 
contemporary baselines and identifying gaps to guide future research

Klinik anlamlı prostat kanserinde fokal tedavide kullanılan Kriyoterapi, 
HIFU, ve Irreversıble Elektroporasyon yöntemlerinin onkolojik ve 
fonksiyonel sonuçlarını sistematik olarak değerlendirerek güncel 
başlangıç değerlerinin oluşturulması ve gelecekteki araştırmaları 
yönlendirmek için açık noktaları belirlemek

ESTABLISHED FOCAL THERAPY—HIFU, IRE, OR CRYOTHERAPY—WHERE ARE WE NOW?
—A SYSTEMATIC REVIEW AND META-ANALYSIS

KABUL GÖRMÜŞ FOKAL TEDAVİLER - HIFU, IRE, veya KRIYOTERAPI NEREDEYİZ?
SİSTEMATİK DEĞERLENDİRME VE META-ANALİZ

 

* Tay, K.J., Fong, K.Y., Stabile, A. et al. Established focal therapy—HIFU, IRE, or cryotherapy—where are we now?—a systematic review and 

meta-analysis. Prostate Cancer Prostatic Dis (2024). https://doi.org/10.1038/s41391-024-00911-2
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Low/Düşük Dereceli Etki Moderate / Orta Dereceli Etki
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INDICATIONS FOR USE:

US: The NanoKnife System with six outputs is indicated for surgical ablation of soft tissue, 
including prostate tissue.

CANADA: The NanoKnife System is a medical device for cell membrane electroporation. 
Electroporation is a phenomenon that occurs in cell membranes as cells are exposed to an 
electrical field of sufficiently high intensity. The electric field acts as a physical stimulus, bringing 
about alterations in cell membranes that result in increased permeability.

EU: The NanoKnife System is indicated for the ablation of prostate tissue in patients with 
intermediate risk prostate cancer.

Contraindications:

•	 Ablation procedures using the NanoKnife System are contraindicated in the following cases:

•	 Ablation of lesions in the thoracic area in the presence of implanted cardiac pacemakers or 
defibrillators

•	 Ablation of lesions in the vicinity of implanted electronic devices or implanted devices with 
metal parts.

•	 Ablation of lesions of the eyes, including the eyelids.

•	 Patient history of Epilepsy or Cardiac Arrhythmia

•	 Recent history of Myocardial Infarction.

Warnings:

•	 EU Only: The NanoKnife device has been evaluated for the ablation of prostate tissue in patients 
with intermediate risk prostate cancer. The use of this device in other organs for other disease 
states has not been fully evaluated.

•	 Clinical Issues (including Arrhythmia, Hypertension, and Thrombus Risks)

•	 Patients with Q-T intervals greater than 500 ms (milliseconds) are at an increased risk for
inappropriate energy delivery and arrhythmia. Verification of proper function of a synchronization 
device before initiating energy delivery is essential in these patients.

•	 Asynchronous energy delivery (90 PPM (Pulses Per Minute)) might trigger atrial or ventricular
fibrillation, especially in patients with structural heart disease. Ensure that proper interventions 
(e.g. defibrillator) and appropriately trained personnel are readily available for dealing with 
potential cardiac arrhythmias.

•	 Using QRS synchronization devices whose output is not compatible with the specifications listed 
in this manual may result in arrhythmias including ventricular fibrillation.

•	 Adequate precautions should be taken for patients with implantable electrical devices. Note the 
contraindication in certain patients.

•	 There are potential risks associated with the location of the ablation: near the pericardium
(tachycardia), or near the vagus nerve (bradycardia).

•	 Additional patients may be at risk with insufficient muscle blockade or anesthetic analgesia 
(reflex tachycardia and reflex hypertension); patients with abnormal sinus rhythm prior to an 
ablation (arrhythmia); patients with a history of hypertension (hypertension); or patients with 
partial portal venous thrombosis, low central venous pressure (CVP), and a prothrombotic 
condition (venous thrombosis).

Use of Electrodes:

•	 Avoid repeated vascular insult during electrode placement.

•	 As anticipated with a needle-related procedure, repeated vascular insult due to multiple 
insertions into a vessel by an electrode during electrode placement may cause thrombus.

•	 Ensure continuous image guidance during the needle placements. Failure to do so can lead to
traumatic injury to surrounding structures.

•	 Care should be taken during electrode placement in areas that require tissue be separated or
retracted to avoid surrounding tissue damage.

•	 To avoid risks of infection, always maintain the electrodes’ protective packaging (cap, tubes, etc.) 
when the electrodes are not placed in the patient.

•	 Only electrode probes with intact electrical insulation must be used. Any electrodes with 
damaged electrical insulation must be discarded immediately and not connected to the 
NanoKnife Generator.

•	 To preserve the electrode’s sterility do not remove the electrodes from the packaging until the 
User is ready to apply the electrode to the patient.

•	 Do not use the electrodes after the expiration date printed on their packaging. Observe the 
electrodes manufacturer’s specific instructions (e.g., printed on the electrodes’ packaging).

•	 Only use AngioDynamics Electrode Probes with the NanoKnife System Generator.

•	 Maintain electrical separation of the electrodes from safety ground by doing the following

•	 Disconnect any electrode from the Generator that is not applied to the patient.

•	 Avoid any clamping of the electrode’s cable, unless explicitly instructed or authorized by the 
electrode’s manufacturer.

•	 Do not connect any devices (e.g., measurement) to the electrodes unless they have been 
supplied by and specifically indicated for such a use by the manufacturer.

Use of Generator (including Electrocution Hazard)

•	 No modification of this equipment is allowed.

•	 To avoid risk of electric shock, this equipment must only be connected to a supply mains with 
protective earth.

•	 The Generator internally produces voltages that are dangerous and may be fatal. The Generator 
does not contain parts serviceable by the User, and should not be opened.

•	 Do not use the Generator in the presence of flammable or explosive gas mixtures.

•	 For electrical safety, the Generator needs grounding. Use only medical grade main power supply 
cords, e.g., those supplied by the manufacturer.

•	 Before plugging the Generator to the main, ensure that the main power cords are not damaged. 
Replace them if any damage is noticed – main cords cannot be repaired.

•	 Do not connect or disconnect the Generator from the main power cord with wet hands.

•	 Confirm that the main power cord will be connected to a properly grounded electrical outlet.

•	 Whenever necessary, replace Generator fuses only with fuses specified in this manual.

•	 Maintenance should be carried out only by trained personnel. The Generator must undergo
periodic preventative maintenance as specified in the Maintenance and Service.

•	 The NanoKnife User Manual is a fundamental part of the Generator and should always 
accompany it. Users must refer to this manual for correct and complete information on the use 
of the Generator.

Potential Adverse Effects (Rest of world):
Adverse effects that may be associated with the use of the NanoKnife system include, but are not 
limited to the following: • Arrhythmia  • Atrial fibrillation or flutter  • Bigeminy  • Bradycardia  • Heart 
block or atrioventricular block  • Paroxysmal supraventricular tachycardia  • Tachycardia  • Reflex 
tachycardia  • Ventricular tachycardia  • Ventricular fibrillation  • Damage to critical anatomical 
structure (nerve, vessel, and/or duct)  • Dysuria  • Epididymitis  • Erectile Dysfunction  • Fistula 
formation  • Haematuria  • Hematoma  • Hemorrhage  • Hemothorax  • Infection  • Pneumothorax  • 
Prostatitis  • Reflex Hypertension  • Unintended mechanical perforation  • Urethral stricture  • Urinary 
incontinence  • Urinary retention  • Urosepsis  • Vagal Stimulation, asystole  • Venous Thrombosis

Potential Adverse Effects (US)

Adverse effects that may be associated with the use of the NanoKnife system include, but are not 
limited to the following: 
•	 Abdominal Pain
• Arrhythmia

°	 Atrial fibrillation or flutter
°	 Bigeminy
°	 Bradycardia
°	 Heart block or atrioventricular block
°	 Paroxysmal supraventricular tachycardia

› Reflex tachycardia
› Ventricular tachycardia

°	 Ventricular fibrillation
•	 Bladder spasm
•	 Damage to critical anatomical structure (nerve, vessel, and/or duct)
•	 Fistula Formation
• Hematoma
• Hemorrhage
• Hemothorax
• Infection
• Pneumothorax
•	 Reflex Hypertension
•	 Unintended mechanical perforation
•	 Urinary retention
•	 Vagal stimulation, asystole
•	 Venous thrombosis

The NanoKnife System is not available in all regions. Please contact your AngioDynamics 
representative for availability.

The NanoKnife System must be operated by properly qualified personnel only.

Caution: Federal (USA) law restricts the use of the system by or on the order of a physician.

Refer to Directions for Use and/or User Manual provided with the product for complete Instructions, 
Warnings, Precautions, Possible Adverse Effects and Contraindications prior to use of the product. 




