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SANTRAUKA  

Tikslinǟ bȊklǟ 

Ġio vertinimo tikslinǟ bȊklǟ yra prostatos vǟģys ir inkstȎ vǟģys. (A0001) 

Prostatos vǟģys 

Prostata (prieġinǟ liauka) - tai vienas iġ vyro reprodukcinǟs sistemos organȎ, sutrikus ġio 

organo audiniȎ lŃsteliȎ dauginimuisi gali susiformuoti piktybiniai arba gerybiniai navikai.  

Prostatos vǟģys yra piktybinǟ liga, besivystanti prostatos liaukoje, 95 % prostatos atvejȎ sudaro 

prostatos adenokarcinoma. NatȊrali prostatos vǟģio eiga nǟra visiġkai iġtirta ï liga gali vystytis 

itin greitai arba visai neprogresuoti. Paģengňs prostatos vǟģys gali iġplisti Ǳ kitas kȊno dalis 

(metastazuoti). Lokaliai plintantis prostatos vǟģys perforuoja kapsulň ir prasiskverbia Ǳ 

periferinius audinius, sǟklines pȊsleles, limfmazgius, vǟliau kaulus, plauļius ir kitus organus. 

Ġie organai pasiekiami per kraujagysliȎ, limfinň sistemŃ ar nervus. TLK-10 prostatos vǟģys 

ģymimas kodu C61. (A0002) (A0004) 

Prostatos vǟģio etiologija gali bȊti susijusi su amģiumi, mityba, hormonais, geografija ir 

genetiniais veiksniais. Taip pat Ǳtakos gali turǟti tokie rizikos veiksniai kaip nutukimas, 

rȊkymas, kenksmingos darbo sŃlygos (toksiġki degimo produktai), prostatitas, vazektomija, Ȋgis, 

prieġ tai buvňs vǟģys. (A0002) (A0003) 

InkstȎ vǟģys 

Inkstai ï tai poriniai organai, iġsidǟstň abipus stuburo, apatinǟje nugaros dalyje. InkstȎ 

vǟģys apibȊdinamas kaip sutrikňs, nekontroliuojamas inkstȎ audinio lŃsteliȎ augimas, kurio 

metu susiformuoja navikai (80% atvejȎ inkstȎ lŃsteliȎ navikai yra piktybiniai). Labiausiai 

paplitusi inkstȎ vǟģio rȊġis ï inkstȎ lŃsteliȎ karcinoma (85%-90%). Piktybinis navikas gali 

metastazuoti Ǳ kitus organus. TLK-10 sistemoje inkstȎ vǟģys ģymimas kodu C64. (A0002) 

Pagrindiniai inkstȎ vǟģio rizikos faktoriai yra genetiniai, taip pat Ǳtakos turi lytis, amģius, 

tabako rȊkymas, nutukimas, kenksmingos darbo sŃlygos. (A0003) 

NatȊrali inkstȎ vǟģio eiga gali labai varijuoti ï kartais maģi inkstȎ navikai gali 

metastazuoti, o pacientai su lokaliai paģengusiu inkstȎ vǟģiu gali dģiaugtis ilgalaikiu 

iġgyvenamumu be ligos simptomȎ. InkstȎ vǟģys ilgŃ laikŃ gali kliniġkai nepasireikġti, tik 10% 

pacientȎ bȊdinga klasikinǟ simptomȎ triada: hematurija, ġoninis skausmas, apļiuopiamas 

ġoninis darinys. NatȊrali inkstȎ vǟģio eiga varijuoja priklausomai nuo histopatologinǟs naviko 

charakteristikos. Individuali ligos prognozǟ priklauso nuo naviko ypatybiȎ (stadijos) 

diagnozuojant inkstȎ vǟģǱ ir pradedant jo gydymŃ. (A0004) 

Tikslinǟ populiacija 

Prostatos vǟģys 

Tikslinǟ ġio sveikatos technologijȎ vertinimo populiacija yra pacientai, kuriems galima 

taikyti krioabliacijŃ kaip pirminǱ gydymŃ: kai radioterapija ar chirurginis gydymas yra 

kontraindikuojami; neiġplitňs prostatos vǟģys, arba minimalus naviko iġplitimas Ǳ periferinius 

prostatos audinius (T1-T2c); kai tikǟtina gyvenimo trukmǟ Ó10 metȎ; prostatos specifinio 

antigeno (Prostate Specific Antigen (PSA)) Ǳvertis <20 ng/mL; Gleason balas Ò7; prostatos tȊris 

<40 mL. (A0007)  

Pacientai, kuriems galima taikyti krioabliacijŃ, kaip gelbstinļiŃjŃ terapijŃ (nepasiteisinus 

pirminiam gydymui ir atsinaujinus vǟģiui): esant Ó10 metȎ tikǟtinai gyvenimo trukmei; kaip 

rekomenduoja Europos UrologȎ Asociacija (European Association of Urology (EAU)), esant 



10 

 

maģai rizikai (PSA <10 ng/m, <T2a, Gleason balas <6) arba vidutinei rizikai (PSA >10 ng/ml, 

arba Gleason balas <7, arba >2b stadija); remiantis JAV Nacionaliniu Visapusiġko Vǟģio Tinklo 

informacija (National Comprehensive Cancer Netrork (NCCN)), kai  - stadija T1-T2, NX ar N0, 

PSA lygis <10 ng/mL. (A0007) 

2012 metȎ statistiniais duomenimis, sergamumas prostatos vǟģiu Europoje ï 399 964 

atvejai. Bendras sergamumas prostatos vǟģiu - daugiau nei 1,1 mln. 2013 metais sergamumas 

prostatos vǟģiu Lietuvoje buvo 17266 atvejai. Kasmet Lietuvoje prostatos vǟģys 

diagnozuojamas vidutiniġkai 3,000 vyrȎ. (A0023) 

InkstȎ vǟģys 

Krioabliacija gali bȊti taikoma ġiems pacientams: kai chirurginis gydymas negalimas; 

esant maģiems (<4 cm) T1 inksto ģievǟs navikams; taip pat pacientams su daugybiniais 

abipusiais inkstȎ navikais ar paveldima inkstȎ lŃsteliȎ karcinoma; arba esant vienintelio inksto 

navikams. (A0007)  

2012 metais visame pasaulyje buvo diagnozuota 338000 naujȎ inkstȎ vǟģio atvejȎ. 2012 

metais Lietuva, pagal sergamumo inkstȎ vǟģiu rodiklǱ, Europoje buvo antroje vietoje (773 nauji 

atvejai). (A0023) 

Ġiuolaikiniai bȊklǟs valdymo metodai 

Prostatos vǟģys 

Prostatos vǟģys gali bȊti diagnozuojamas atliekant kraujo tyrimus, skaitmeninǱ rektalinǱ 

tyrimŃ, ar biopsijŃ (su/be transrektalinio ultragarsinio tyrimo). Pirmojo pasirinkimo tyrimais 

laikomi kraujo ir skaitmeninis rektalinis tyrimas. Esant specifiniams simptomams, arba 

teigiamiems tyrimȎ rezultatams ï PSA kraujo tyrimas ir /ar skaitmeninis rektalinis tyrimas ï 

kurie signalizuoja galimŃ prostatos vǟģio buvimŃ, atliekama biopsija. Jei atrankos testai 

indikuoja, kad yra tikimybǟ, jog aptiktas iġplitňs prostatos vǟģys ï reikia atlikti papildomus 

tyrimus (aġinǟ kompiuterinǟ tomografija, magnetinio rezonanso tomografija, pozitronȎ emisijos 

tomografija, kaulȎ skenavimas). (A0024) 

Nǟra vieno optimalaus lokalizuoto prostatos vǟģio gydymo bȊdo. Galimi taikyti ǱvairȊs 

gydymo metodai: budrus laukimas, aktyvi prieģiȊra, chirurginis gydymas (prostatektomija), 

iġorinǟ spindulinǟ radioterapija, aukġto intensyvumo fokusuoto ultragarso abliacija, 

krioabliacija, hormonȎ terapija, paliatyvus gydymas, androgenȎ deprivacija. (A0025) 

Galutinis prostatos vǟģio gydymo sprendimas priklauso nuo rizikos grupǟs, tikǟtino 

iġgyvenamumo, vǟģio tipo (lokalizuotas/metastazavňs; pirminis/atsinaujinňs), gretutiniȎ 

sutrikimȎ, prostatos tȊrio, paciento bendros sveikatos bȊklǟs. (A0025) 

InkstȎ vǟģys 

InkstȎ vǟģys gali bȊti diagnozuojamas taikant laboratorinius kraujo ir ġlapimo tyrimus. 

Dauguma inkstȎ vǟģio atvejȎ aptinkami taikant vizualizacijos technologijas, taļiau tik atlikus 

inksto naviko biopsijŃ, galima galutinǟ diagnozǟ. Diagnostinǟ biopsija yra privaloma prieġ 

taikant abliatyvinǱ arba sisteminǱ gydymŃ, nesant ankstesniȎ patologijȎ. (A0024) 

InkstȎ vǟģio gydymo pasirinkimŃ nulemia specifinio naviko dydis, lokacija, ligos stadija. 

Pasveikimo tikimybǟ, kuri tiesiogiai susijusi su naviko stadija ar iġplitimo laipsniu, daģnai 

nulemia metastazavusio vǟģio gydymo metodŃ. (A0025) 

Kompensavimas 

Lietuvoje gydymas krioabliacijos metodu nǟra kompensuojamas. (A0021) 
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Pagrindinǟs technologijos charakteristikos 

Krioterapija/krioabliacija (Cryotherapy/Cryoablation (CRYO)) - minimaliai invazinis  

abliacinis gydymo metodas, kuris sunaikina navikinǱ audinǱ jǱ ġaldant suslǟgtomis argono 

dujomis ï taip pat gali bȊti naudojama prostatos ir inkstȎ vǟģiui gydyti. Dabar taikoma 

krioterapija kilo iġ prietaiso, kuris buvo sukurtas gerybinǟs hiperplazijos sukeltai ġlapimo 

ġalinimo angos obstrukcijai ir prostatos vǟģiui gydyti. Dabar krioterapija indikuota naudoti 

urologijos, onkologijos, neurologijos, dermatologijos, ginekologijos, bendrosios ar krȊtinǟs 

chirurgijos bei proktologijos srityse. Du pagrindiniai CRYO sistemȎ gamintojai yra Galil 

Medical ir EndocareÊ. Dabar yra ģinomos keturios CRYO sistemȎ kartos. (A0020) (B0001) 

(B0003) 

CRYO sukeliamas ġaldymas sukelia lŃsteliȎ ģȊtǱ dǟl: baltymȎ denatȊracijos ir 

dehidratacijos; kristalizacijos sukeliamȎ paģeidimȎ lŃsteliȎ membranose; smulkiȎjȎ kraujagysliȎ 

stazǟs ir mikrotrombozǟs- sukelia iġemijŃ ir apoptozň. Kriozondo galiuke sukeliamas 

temperatȊrȎ pokytis vyksta dǟl Joule-Thompson efekto, kai greitas, adiabatinis dujȎ iġsiplǟtimas 

sukelia staigȎ iġ metalinio zondo iġtekanļiȎ dujȎ temperatȊros pokytǱ. Yra atliekami du ġildymo 

ir ġaldymo ciklai, kuriȎ metu pasiekiama -40
0
C temperatȊrŃ. AudiniȎ ġaldymui yra naudojamos 

argono dujos, o ġildymui gali bȊti taikomos helio dujos. CRYO procedȊra gali bȊti atliekama 

pakartotinai, kaip antrinio pasirinkimo gydymas. (B0001)  

Prostatos vǟģio gydymas CRYO metodu yra atliekamas urologo. Gydymas gali bȊti 

taikomas po to kai yra sukeliama regioninǟ ar bendra anestezija. Paprastai procedȊra trunka apie 

90 minuļiȎ. Kai kurie pacientai po operacijos ligoninň palieka kitŃ dienŃ, bet dauguma namo 

iġvyksta dar tŃ paļiŃ dienŃ. CRYO procedȊra inkstȎ vǟģio gydymui yra atliekama urologo 

(inkstȎ chirurgo). Anestezijos tipas priklauso nuo procedȊros tipo. Perkutaninǟ krioabliacija gali 

bȊti atliekama pacientui esant sŃmoningoje sedacijoje, atlikus lokaliŃ ar bendrŃ anestezijŃ; 

laparoskopinǟ krioabliacija daģniausiai yra atliekama pacientui esant bendroje anestezijoje. 

CRYO procedȊra paprastai trunka maģiau negu 2 valandas. Hospitalizacija ligoninǟs stacionare 

trunka apie tris dienas. (B0001) (B0004) (B0005) 

Investicijos ir aplinka skirta technologijȎ naudojimui  

CRYO daģniausiai atliekama operaciniame kambaryje, tad yra reikalinga tik standartinǟ 

Ǳranga. ProcedȊros valdymui papildomai yra reikalinga vaizdinimo Ǳranga: ultragarsas, 

magnetinio rezonanso tomografija ar kompiuterinǟ tomografija (computed tomography (CT)). 

(B0008) 

CRYO prietaiso kaina apytiksliai siekia 72,5 tȊkstanļius eurȎ. Be CRYO sistemos, 

procedȊrai atlikti yra reikalingi vienkartiniai Ǳrankiai: krioabliacijos adatos, temperatȊros 

sensoriai, ġlaplǟs ġildymo rinkinys, azoto dujȎ balionas(ai), helio dujȎ cilindras(ai). Kiekvienam  

gydymui taip pat reikalingas specialus komplektas: inkstȎ gydymui penkiȎ kateteriȎ 

komplektas; prostatos gydymui 14-kos kateteriȎ komplektas. (B0009) 

PacientȎ saugumas 

Pastaba! Toliau bus apģvelgiami saugumo aspektai kai CRYO taikomas tik kaip pirminis 

gydymas. Informacijos apie saugumŃ taikant gelbstinļiŃjŃ terapijŃ tarp mȊsȎ atrinktȎ studijȎ 

nebuvo rasta.  Taļiau vertinant poveikǱ inkstȎ vǟģiui CRYO visur laikyta pirminiu  gydymu. Su 

inkstȎ vǟģiu susijňs saugumas apraġomas taikant laparoskopinň CRYO, informacijos apie 

perkutaninǱ CRYO metodŃ nebuvo rasta. 

Prostatos vǟģys 
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CRYO atlikimo sǟkmǟ priklauso nuo operacijŃ atliekanļio specialisto. KomplikacijȎ 

skaiļius kinta priklausomai nuo to kurioje vietoje atliekama procedȊra, nuo techniniȎ indikacijȎ 

ir naudojamos sistemos. Reikġmingi daģniȎ skirtumai, stebimi tyrimuose, gali atsirasti dǟl 

skirtingo pacientȎ imties dydģio ar ne vienodos stebǟjimo laikotarpio trukmǟs. Visi 

nepageidaujami Ǳvykiai susijň su prostatos vǟģio gydymu taikant CRYO buvo suskirstyti Ǳ 

keturias pagrindines grupes: ġlapimo takȎ, tiesiosios ģarnos, seksualinǟs potencijos ir skausmo. 

Su ġlapimo takais susijň nepageidaujami Ǳvykiai, iġvardyti maģǟjanļia tvarka pagal pasirodymo 

daģnǱ: skubus/daģnas ġlapinimasis (29.8%), su ġlapimo nelaikymu susijň Ǳvykiai (14,9%-22,6%), 

ġlapimo susilaikymas (0%-15%), apatiniȎ ġlapimo takȎ simptomai (13,2%), ġlapimo takȎ 

infekcija (5,6%), hematurija (3,8%), dizurija (2,8%), kraujavimas (1,2%) ir ġlaplǟs stenozǟ (0%-

2%). Nepageidaujamus Ǳvykius, susijusius su tiesiŃja ģarna sudaro: diarǟja (viduriavimas) 

(4,2%), viduriȎ uģkietǟjimas (4,1%), kraujavimas (0,94%-3,5%), inkontinencija (3,5%), 

skubumas/daģnumas/diarǟja (3,1%), anorektaliniai Ǳvykiai (2,4%), perinealinǟ fistulǟ (2%) ir 

proktitas (0,8%). Problemos (nuo vidutiniȎ iki sunkiȎ) susijusios su seksualine funkcija, buvo 

fiksuotos 12,5% vyrȎ tyrimȎ pradģioje, pacientȎ skaiļius po 36 stebǟjimo mǟnesiȎ iġaugo iki 

53%. Su CRYO gydymu susijňs skausmas gali Ǳvykti ġlapimo takuose (4,3%), sǟklidǟse (0,94%) 

ir tiesiojoje ģarnoje (1,9%). Virġkinamojo trakto skausmas taip pat yra galimas (6,7%). Kitus 

nepageidaujamus Ǳvykius, negu ġlapimo takȎ, tiesiosios ģarnos, seksualinǟs potencijos ir 

skausmo, sudaro: dusulys (1%), nemiga (7,1%), apetito praradimas (1%) ir nuovargis. (C0001) 

(C0007) 

Prostatos vǟģio gydymas CRYO terapija buvo palygintas su HIFU gydymu. Pagal 

TarptautinǱ Erekcijos Funkcijos Indekso klausimyno (International Index of Erectile Function 

(IIEF-EF)) Ǳverļius erekcijos funkcija pacientams abejose grupǟse sumaģǟjo iġkart po gydymo. 

Didesnis erekcinǟs funkcijos sumaģǟjimas buvo matomas CRYO grupǟje visais stebǟjimo 

momentais. Po 36 mǟnesiȎ CRYO grupǟ pasiģymǟjo maģesniu pasveikimu erekcijos funkcijos 

atģvilgiu (46,8%), lyginant su HIFU pacientais (65,5%). Pagal IIEF-EF ǱvertǱ, po 36 mǟnesiȎ 

HIFU grupǟ pasiekǟ prieġ-operacinǱ erekcijos funkcijos ǱvertǱ (nǟra disfunkcijos), kai CRYO 

grupǟ po tiek pat laiko nepasiekǟ pradinio Ǳverļio (nǟra disfunkcijos). Bendrai CRYO grupǟs 

erekcijos funkcija po 36 stebǟjimo mǟnesiȎ buvo Ǳvertinta silpna disfunkcija. (C0008) 

Prostatos gydymas CRYO metodu buvo palygintas su iġorine spinduline terapija (External Beam 

Radiation Therapy (EBRT)). Virġkinamojo trakto nepageidaujamȎ ǱvykiȎ daģnis buvo didesnis 

EBRT grupǟje (EBRT- 57,2%; CRYO- 22,4%). NepageidaujamȎ genitourinariniȎ ǱvykiȎ daģnis 

buvo didesnis CRYO grupǟje (CRYO- 77,6%; EBRT- 42,7%). Kiek didesnis pacientȎ kiekis 

kentǟjo nuo sunkiȎ nepageidaujamȎ ǱvykiȎ CRYO grupǟje (CRYO- 5,1%; EBRT- 4,0%). KitȎ 

nepageidaujamȎ ǱvykiȎ, pastebǟtȎ praǟjus 36 mǟnesiams po gydymo, daģnis buvo didesnis 

EBRT grupǟje, lyginant su CRYO. Ġiuos nepageidaujamus Ǳvykius apima: dusulys, apetito 

praradimas, ir komplikacijos. (C0008)  

InkstȎ vǟģys 

Nepageidaujami Ǳvykiai susijň su inkstȎ vǟģio gydymu taikant CRYO iġvardyti 

maģǟjanļia tvarka pagal pasirodymo daģnǱ, apima: ġlapimo takȎ infekcijŃ (5,3%), pooperacinǱ 

kraujavimŃ (0%-4,3%), perirenalinň hematomŃ (3,5%), pooperacinius su plauļiais susijň 

nepageidaujamus Ǳvykius (3,3%), infekcijas (3,3%), prieġirdģiȎ virpǟjimŃ (1,8%), miokardo 

infarktŃ (1,8%), pneumonijŃ (1,6%-1,8%), skausmŃ ir karġļiavimŃ (1,8), kornealinǱ akiȎ 

paģeidimŃ (1,8), patekimo vietos/ģaizdos komplikacijas (1,8%), arti ġlapimtakiȎ esanļiȎ organȎ 

paģeidimus (1,8%), ģarnȎ nepakankamumŃ (1,8%), bluģnies hematomŃ (0,8%), bilateralinň 

alektazň (plauļiȎ subliȊġkimŃ) (0,8%), pneumotoraksŃ (0,8%), retroperinealinǱ kraujavimŃ 

(0,8%) ir arterijȎ paģeidimŃ (0,8%). Komplikacijos, kurios reikalauja chirurginǟs, endoskopinǟs 

ar radiologinǟs intervencijos Ǳvyko 1,8% pacientȎ. (C0001) 
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InkstȎ vǟģio gydymas CRYO metodu buvo palygintas su robotu asistuojama 

laparoskopine daline nefrektomija (Robot Assisted Laparoscopic Partial Nephrectomy (RPN)). 

SilpnȎ komplikacijȎ daģnis buvo maģesnis RPN grupǟje (4,3%), lyginant su CRYO grupe 

(5,4%).  SunkiȎ komplikacijȎ daģnis buvo didesnis RPN grupǟje (RPN- 4,3%; CRYO- 1,8%). 

Suplanuotos operacijos keitimo radikalia atvejai fiksuoti tik RPN grupǟje, operacijos keitimas 

ġioje grupǟje turǟjo bȊti atliekamas 4,3% pacientȎ. Kraujavimo daģnis buvo ġiek tiek didesnis 

laparoskopinǟje CRYO grupǟje (5,4%), lyginant su RPN grupe (4,3%), nors vidutinis kraujo 

netekimas buvo didesnis RPN grupǟje (CRYO- 47,14 mL; RPN- 97,26 mL, p=0,251). Likusios 

pooperacinǟs komplikacijos buvo matomos tik laparoskopinǟje CRYO grupǟje, apima: 

pneumonijŃ (1,8%), arti ġlapimtakiȎ esanļiȎ organȎ paģeidimŃ (1,8%) ir patekimo 

vietos/ģaizdos komplikacijas (1,8%). (C0008) 

CRYO gydymas buvo palygintas su laparoskopine daline nefrektomija (Laparoscopic Partial 

Nephrectomy (LPN)). Bendras operacijos metu ǱvykusiȎ komplikacijȎ daģnis CRYO grupǟje yra 

maģesnis (3,3%), lyginant su LPN grupe (16,6%). PooperaciniȎ komplikacijȎ daģnis buvo 

didesnis LPN grupǟje (LPN- 22,9%; CRYO- 6,7%). (C0008) 

 

Pastaba! Toliau bus apģvelgiami klinikinio veiksmingumo aspektai (mirtingumui, 

sergamumui, kȊno funkcijoms, gyvenimo kokybei) kai CRYO taikoma kaip pirminis gydymas 

arba kaip gelbstinļioji terapija (esant prostatos vǟģio recidyvams).  Taļiau vertinant poveikǱ 

inkstȎ vǟģiui CRYO visur laikyta pirminiu  gydymu.   

Mirtingumas  

Prostatos vǟģys 

CRYO lyginant su iġoriniu spinduliniu gydymu (abu metodai pirminio pasirinkimo 

gydymas), nesiskiria nei 5 metȎ (89,7% prieġ 88,3%), nei 8 (60% prieġ 62,1%) metȎ bendrojo 

iġgyvenamumo rodikliai (p=0.78). Analizuojant prostatos vǟģio specifinǱ iġgyvenamumŃ, 5 

(96,4% prieġ 96,1%) bei 8 (64% prieġ 69%) metȎ rezultatai tarp ġiȎ technologijȎ taip pat 

nesiskyrǟ (p>0,05). (D0001) (D0002) 

InkstȎ vǟģys 

Analizuojant 3, 5 ir 7 metȎ bendrŃjǱ iġgyvenamumŃ, po pirminio inkstȎ vǟģio gydymo 

LPN lyginant su laparoskopine CRYO, nebuvo aptikta reikġmingo skirtumo tarp ġioms 

technologijoms bȊdingȎ rezultatȎ (atitinkamai: 93%, 93%, 86% vs. 93%, 88%, 82%; p=0,74). 5 

metȎ bendras iġgyvenamumas po CRYO varijuoja nuo 84%-88%. Nepaisant ġiȎ rezultatȎ, po 

dalinǟs nefrektomijos nustatytas absoliutus didesnis 3, 5 ir 7 metȎ ligai specifinis 

iġgyvenamumas nei po CRYO (100% prieġ 93%, 88%-92%, 82%). (D0001) (D0002) 

3 (iġ 4) tyrimȎ praneġǟ apie mirtis dǟl su inkstȎ vǟģiu nesusijusiȎ prieģasļiȎ. Iġ viso buvo 

14 mirties atvejȎ, taļiau apie tiesiogines mirļiȎ sŃsajas su CRYO nepraneġta. (D0003) 
 

Sergamumas 

Prostatos vǟģys 

Teigiamos biopsijos po pirminǟs CRYO daģnis varijuoja nuo 7,7% iki 22,6%. Taļiau 

tyrimȎ, lyginanļiȎ pirminǱ gydymŃ CRYO su EBRT, rezultatai yra prieġtaringi. Nustatyta, kad 

arba technologijos yra lygiavertǟs (19,4% prieġ 22,6%, p>0,05), arba CRYO yra bȊdingas 

maģesnis teigiamȎ biopsijȎ daģnis (7% prieġ 8,9%, p=0,0004). (D0005) (D0006) 
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Maģesnis ilgalaikis (84 mǟn.) biocheminiȎ ģymenȎ pablogǟjimo daģnis stebimas po 

pirminǟs CRYO (27%), lyginant su EBRT (31.7%) (skirtumas-4,7; 95% PI,  nuo 17,5 iki 8). Vis 

dǟlto 8 metȎ iġgyvenamumas be biocheminiȎ ligos prostatos vǟģio ģymenȎ yra maģesnis po 

CRYO (17,4%), nei po EBRT (59,1%) (p=0.01). Po antrinǟs CRYO 1 metȎ iġgyvenamumas be 

biocheminiȎ ligos ģymenȎ bȊdingas 89% pacientȎ, 2 metȎ ï 73,7%, 3 metȎ ï 66,7%, 5 metȎ ï 

28%, geresni rezultatai bȊdingi pacientams, kuriȎ PSA <5 ng/mL (prieġ CRYO). (D0005) 

(D0006)  

 InkstȎ vǟģys   

Vertinant glomerulȎ filtracijos greitǱ (estimated Glomerular Filtration Rate (eGFR)) 

(mL/min/1.73m
2
), 3 mǟnesiai po CRYO stebimas maģesnis vidutinis eGFR sumaģǟjimas nei po 

LPN (7,3Ñ12,2 vs. 14,5Ñ16,4. p=0,02); serumo kreatinino lygis (SCr, mmol/L) po LPN padidǟja 

dvigubai daugiau nei po CRYO (0,4Ñ0,5 vs. 0,2Ñ0,3; p=0,04). CRYO lyginant su RPN pasiģymi 

panaġiu veiksmingumu inkstȎ funkcijai:  eGFR >60mL/min/1.73m
2
 iġliko po gydymo RPN 

78.7% vs. CRYO 55.4%; SCr vidutinis padidǟjimas po CRYO ï 5.4 mmol/L, po RPN ï 9.2 

mmol/L (p=0,66). Skausmas po laparoskopinǟs CRYO negrǱģta Ǳ prieġoperacinǱ lygǱ, iġlikdamas 

aukġtesnis dar 3 mǟnesius po operacijos. (D0005) 

Vertinant 3, 5, 7 metȎ iġgyvenamumŃ be vietinio ligos atsinaujinimo neaptikta 

reikġmingo skirtumo tarp rezultatȎ po dalinǟs prostatektomijos (100%) ir CRYO (atitinkamai: 

92%, 86% 86%) (p=0,05). Nepaisant to, iġgyvenamumo be inkstȎ vǟģio pasireiġkimo rodikliai 

po dalinǟs nefrektomijos yra reikġmingai didesni nei po CRYO (p=0,0003). Bendrai, 

iġgyvenamumas be inkstȎ vǟģio pasireiġkimo po CRYO praǟjus 3 metams - 78%, 5 metams ï 

64%-81% , 7 metams ï 43%; 10 metȎ ï 78%, o po dalinǟs nefrektomijos praǟjus 3, 5 arba 7 

metams bȊdingas stabilus 96% iġgyvenamumas. (D0006) 

Funkcijos 

Prostatos vǟģys 

Praǟjus 3 mǟnesiams po pirminǟs CRYO, erekcijos funkcija reikġmingai suprastǟja, 

taļiau po 6 mǟnesiȎ grǱģta Ǳ pirminǱ lygǱ. Vis dǟlto, 45,3% pacientȎ po CRYO yra reikalingas 

gydymas, nukreiptas Ǳ seksualinǟs funkcijos gerinimŃ. Taip pat, CRYO lyginant su HIFU, 

sukelia reikġmingai didesnǱ erekcinǟs funkcijos pakenkimŃ (IIEF balas atitinkamai: 22,7Ñ5,4 

prieġ 26,2Ñ3,5; p=0,042). Be to, praǟjus 36 mǟnesiams, erekcijos funkcija atsistato maģesnei 

daliai pacientȎ po CRYO (48.8%) nei po HIFU (65,5%). 

CRYO taip pat susijusi su reikġmingai Ȋmesniais ġlapinimosi sutrikimais nei EBRT 

(Prostatos vǟģio indekso (Prostate Cancer Incex (PCI)) balo vidurkis po 3 mǟnsesiȎ: CRYO ï 

69,4; EBRT ï 90,7; p<0,001). Vis dǟlto, yra ǱrodymȎ, jog po CRYO su ġlapimo nelaikymu 

susijň Ǳvykiai nustatyti 22,6%, daģniausiai iġsisprendǟ  praǟjus 9 mǟnesiams. (D0011) 

Su sveikata susijusi gyvenimo kokybǟ 

Prostatos vǟģys 

Vertinant ilgalaikň gyvenimo kokybň, tarp pirminǟs CRYO ir iġorinio spindulinio gydymo 

rezultatȎ nebuvo aptikta reikġmingo skirtumo, iġskyrus seksualinň funkcijŃ ir ġlapinimosi 

sutrikimus. Reikġmingai geresne seksualine funkcija praǟjus 3 mǟnesiams po gydymo 

pasiģymǟjo pacientai, kuriems taikyta EBRT. Nepaisant to, kad visiems pacientams pasireiġkǟ 

gyvenimo kokybǟs pablogǟjimas iġkart po gydymo, po vieneriȎ metȎ ji atsistatǟ Ǳ prieġ-operacinǱ 

lygǱ. 



15 

 

Taikant CRYO, brachiterapijŃ (Brachytherapy (BT)), atvirŃ radikaliŃ prostatektomijŃ, 

robotinň laparoskopinň radikaliŃ prostatektomijŃ (kaip pirminǱ gydymŃ)  pablogǟja visos 

gyvenimo kokybǟs sritys. Taļiau, vyrai, kuriems taikyta brachiterapija ar CRYO pasiģymǟjo 

reikġmingai geresne ġlapinimosi funkcija nei tie, kuriems atlikta prostatektomija. Praǟjus 36 

mǟnesiams po gydymo, geriausiŃ seksualinň funkcijŃ turǟjo pacientai, gydyti brachiterapija. 

(D0012) 

InkstȎ vǟģys 

Bendroji ir vǟģiui specifinǟ gyvenimo kokybǟ pagerǟja praǟjus 9-12 mǟnesiȎ po CRYO. 

Skirtumai, bȊdingi bendrajai gyvenimo kokybei, aptinkami tokiose srityse: fizinis 

funkcionavimas (SF-36 balȎ medianos pokytis po 9 mǟnesiȎ- 8); fiziniai vaidmenys (pokytis- 

25), kȊno skausmas (pokytis-16), bendras sveikatos suvokimas (pokytis-5), socialinis 

funkcionavimas (pokytis-1), emociniai vaidmenys (pokytis-6). InkstȎ vǟģiui specifinǟ gyvenimo 

kokybǟ pagerǟja fizinio funkcionavimo srityje (EORTC-QLQ-C30 balȎ pokytis nuo pradinio ï 

2) bei emocinio funkcionavimo srityje (pokytis- 9). (D0012) 
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PICO lentelǟ 

Populiacija 

 

Prostatos vǟģys 

VisȎ amģiaus grupȎ vyrai. 

InkstȎ vǟģys 

VisȎ amģiaus grupiȎ vyrai ir moterys. 

MeSH-terms: kidney neoplasms: [C04.588.945.947.535, C12.758.820.750, C12.777.419.473, 

C13.351.937.820.535, C13.351.968.419.473];  Prostatic neoplasms: [C04.588.945.440.770, 

C12.294.260.750, C12.294.565.625, C12.758.409.750] 

Intervencija  Perkutaninǟ krioabliacija/ krioterapija/kriooperacija 

MeSH-terms: cryotherapy [E02.258], ablation techniques [E04.014], cryosurgery 

[E04.014.180] 

Palyginimas 

 

Standartinǟs terapijos: 

Chirurginis gydymas ï nefrektomija/ inkstȎ rezekcija/  prostatektomija 

Radioterapija (RT) ï radiodaģnuminǟ abliacija (RFA), brachiterapija 

(BT), spindulinǟs terapijos elektringosiomis dalelǟmis sistema (CPT), 

iġorinis spindulinis gydymas (EBRT), moduliuoto intensyvumo 

spindulinǟ terapija (IMRT) ir t. t. 

VaistȎ terapija ï pakaitinǟ hormoninǟ terapija, chemoterapija ir t.t. 

Rezultatai 

 

Veiksmingumas ir efektyvumas: 

Bendras iġgyvenamumo rodiklis  

Bendras mirġtamumo rodiklis 

Iġgyvenamumo, be vǟģio progresavimo, rodiklis  

Ligai specifiġko iġgyvenamumo rodiklis  

Saugumas: 

Komplikacijos 

Nepageidaujami Ǳvykiai 

Gyvenimo kokybǟ (pvz.: seksualinǟ/erekcijos funkcija; 

dubens/ġlapinimosi funkcija/ nelaikymas). 

StudijȎ dizainas Sisteminǟs literatȊros apģvalgos 

Randomizuoti klinikiniai tyrimai 

Klinikiniai tyrimai 

Sveikatos technologijȎ vertinimai 

PICO ti riamasis klausimas: Ar krioabliacija, pacientams sergantiems inkstȎ ar prostatos vǟģiu, 

yra saugesnis ir efektyvesnis gydymo metodas  nei standartiniai vǟģio gydymo metodai, 

vertinant tokius rodiklius kaip bendrŃ mirġtamumŃ, sergamumŃ ir gyvenimo kokybň? 
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IĠVADOS 

PROSTATOS VǞĢYS 

Pirminis gydymas: 

1. Saugumas. Su CRYO gydymu susijň nepageidaujami Ǳvykiai, gali bȊti suskirstyti Ǳ 4 

grupes: ġlapimo takȎ, tiesiosios ģarnos, seksualinǟs potencijos ir skausmo. Daģniausi 

nepageidaujami Ǳvykiai yra ġlapinimosi skubumas/daģnumas, ġlapimo susilaikymas ir 

nelaikymas. SunkȊs Nǰ sudaro 5,1%, todǟl CRYO laikomas saugiu gydymo metodu. 

2. Klinikinis efektyvumas. Taikant CRYO metodŃ, nustatytas geresnis ilgalaikis 

biocheminiȎ ģymenȎ atsinaujinimo rodiklis nei EBRT metodu. Kiti efektyvumo rodikliai 

(bendrasis ir ligai specifinis iġgyvenamumas bei teigiamȎ biopsijȎ daģnis), lyginant ġiuos 

metodus, reikġmingai nesiskiria. Vertinant pacientȎ iġgyvenamumŃ be ligos 

atsinaujinimo, CRYO rezultatai buvo prastesni nei EBRT metodo. 

Gelbstinļioji terapija: 

3. Saugumas. Saugumo aspektai nebuvo tirti nei viename analizuotame klinikiniame 

tyrime.  

4. Klinikinis efektyvumas . Po gelbstinļiosios CRYO pirmȎjȎ metȎ iġgyvenamumas be 

prostatos vǟģio biocheminiȎ ģymenȎ yra 89%, po 5 metȎ ï 28%. Geresni rezultatai 

bȊdingi pacientams, kuriȎ PSA lygis prieġ gelbstinļiŃjŃ CRYO yra <5 ng/mL. Vis dǟlto 

ġie rezultatai nǟra patikimi dǟl aukġtos kokybǟs palyginamȎjȎ tyrimȎ trȊkumo.  

 

INKSTȍ VǞĢYS 

Laparoskopinǟ krioterapija: 

1. Saugumas. NepageidaujamȎ ǱvykiȎ daģnis buvo maģas (0% - 5.3%), todǟl CRYO 

laikomas saugiu gydymo metodu. Taikant CRYO metodŃ, nustatytas maģesnis 

perioperacinis kraujavimas, lyginant su robotu asistuojama daline nefrektomija (RPN) 

bei laparoskopine daline nefrektomija (LPN). Taikant CRYO, nustatytas maģesnis 

bendras intra- ir po- operaciniȎ komplikacijȎ daģnis (lyginant su LPN), bei sunkiȎ 

komplikacijȎ daģnis (lyginant su RPN), taļiau didesnis lengvȎ komplikacijȎ daģnis 

(lyginant su RPN). 

 

2. Klinikinis efektyvumas . Atsiģvelgiant Ǳ inkstȎ funkcijos rodiklius (pagal apskaiļiuotŃ 

glomerulȎ filtracijos greitǱ ir serumo kreatinino lygǱ) laparoskopinǟ CRYO yra 

veiksmingesnǟ nei LPN ir vienodai veiksminga su RPN. CRYO palyginti su LPN 

pasiģymi blogesniais ligai specifinio iġgyvenamumo ir iġgyvenamumo be ligos rodikliais 

nei LPN. Vertinant bendrojo iġgyvenamumo ir iġgyvenamumo be vietinio ligos 

atsinaujinimo rodiklius, tarp CRYO ir LPN metodȎ, reikġmingo skirtumo nǟra.  
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REKOMENDACIJOS : 

1. CRYO metodo saugumas ir efektyvumas prostatos ir inkstȎ vǟģiui gydyti nǟra 

pakankamai moksliġkai pagrǱstas. Iġvadoms pagrǱsti tarptautinǟse moksliniȎ tyrimȎ 

duomenȎ bazǟse nepakanka metodologiġkai patikimȎ tyrimȎ,, ǱrodanļiȎ CRYO ilgalaikǱ 

efektyvumŃ bei saugumŃ, todǟl reikaingi papildomi gerai suplanuoti, pakankamos 

apimties prospektyviniai palyginamieji tyrimai su ilgu stebǟjimo laikotarpiu. 

2. Atsiģvelgiant Ǳ tai, kad CRYO sistema jau yra naudojama sveikatos prieģiȊros Ǳstaigoje 

Lietuvoje, rekomenduotume ġǱ metodŃ toliau taikyti tik tais atvejais, kai kiti lokalaus 

gydymo metodai nǟra galimi. Konkreļiais atvejais svarstyti galimybň klinikinǟje 

praktikoje gautus CRYO taikymo rezultatus Ǳtraukti Ǳ mokslinius tyrimus.  

3. Remiantis ġio vertinimo metu analizuotais klinikiniȎ tyrimȎ duomenimis ir Lietuvos 

specialistȎ nuomone, CRYO yra veiksmingas ir galǟtȎ bȊti taikomas gydant: 

3.1. lokalizuotŃ inkstȎ vǟģǱ (T1); esant maģiems (Ò3cm) abipusiams daugybiniams arba 
vienintelio inksto navikams; kai paciento bȊklǟ (senyvas amģius, gretutinǟs patologijos) 

ar naviko lokalizacija (chirurginis gydymas techniġkai neǱmanomas) neleidģia taikyti 

standartinio gydymo. 

3.2. pirminǱ neiġplitusǱ prostatos vǟģǱ, tokiems pacientams, kuriems negalimi kiti gydymo 
metodai. 

3.3. neiġplitusǱ atsinaujinusǱ prostatos vǟģǱ, CRYO taikant kaip gelbstinļiŃjŃ terapijŃ 
pacientams, kuriems negalimi kiti gydymo metodai. 
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SVEIKATOS TECHNOLOGIJOS VERTINIMO METODIKA  

Vertinimas atliktas remiantis tarptautinio Europos sveikatos technologijȎ vertinimo 

tinklo ĂEUnetHTAñ parengta sveikatos technologijȎ vertinimo metodika. CRYO gydymo 

metodo vertinimo analizǟ atlikta remiantis mokslinǟs literatȊros ġaltiniais, esanļiais: 

The Cochrane Library duomenȎ bazǟje; 

PubMed (Medline) duomenȎ bazǟje; 

CRD duomenȎ bazǟje. 

 

Paieġkos rezultatai susiaurinti taikant ġiuos filtrus:  

publikacijos data (2009-2015 metai); 

kalba (anglȎ, lietuviȎ). 

 

Naudoti informacijos ġaltiniai ir jȎ paieġkos strategijos pateiktos 1 priedo 1-3 lentelǟse 

(Appendix 1). 

Straipsnius, tinkamus krioabliacijos ĂSaugumoñ bei ĂKlinikinio efektyvumoñ analizei, 

atrinko VASPVT (Lietuva) ir patikrino LBI-HTA (Austrija). Ġaltiniai buvo Ǳtraukiami, 

atsiģvelgiant Ǳ PICO schemŃ.  

Atsakant Ǳ ñSaugumoò ir ñKlinikinio efektyvumoñ skyriȎ klausimus, buvo atrinkti 

prospektyviniai tyrimai (atvejo-kontrolǟs tyrimai, kohortiniai tyrimai, atvejo analizǟs tyrimai bei 

klinikiniai atsitiktiniȎ imļiȎ tyrimai), kuriȎ tiriamŃjŃ imtǱ sudarǟ ne maģiau nei 20 tiriamȎjȎ, bei 

sisteminǟs literatȊros apģvalgos. Atsakant Ǳ likusiȎjȎ vertinimo skyriȎ (ñSveikatos problema ir 

dabartinis technologijos taikymasò ir ñTechnologijos apibȊdinimas ir techninǟs 

charakteristikosò) klausimus, informacijos ġaltiniams nebuvo taikyti Ǳtraukimo kriterijai, susijň 

su tyrimo dizainu. Kai informacijos reikalingos aptarti tikslinei ġio vertinimo populiacijai ir 

vertinamos technologijos techninǟms charakteristikoms nepavyko rasti sisteminiu bȊdu 

atrinktuose straipsniuose, buvo atlikta papildoma nesisteminǟ literatȊros paieġka (klinikinǟse 

rekomendacijose, srities specialistȎ, ekspertȎ asociacijȎ ir gamintojȎ internetinǟse svetainǟse). 

SisteminiȎ literatȊros apģvalgȎ kokybǟ buvo vertinta, taikant ĂAMSTARñ ir ñCochrane 

risk of biasò klausimynus (3 priedas (Appendix 3)). Atvejo analizǟs tyrimȎ, kohortiniȎ tyrimȎ, 

bei atvejo-kontrolǟs tyrimȎ kokybǟ vertinta taikant ĂIHEñ klausimynŃ (3 priedas); klinikiniȎ 

atsitiktiniȎ imļiȎ tyrimȎ kokybǟ vertinta taikant  ĂConsort 2010ñ klausimynŃ (3 priedas 

(Appendix 3)), bei ĂCochrane risk of bias checklistñ klausimynŃ.  

AtrinktȎ tyrimȎ charakteristikos bei ekstrahuoti rezultatai, susijň su klinikiniu 

efektyvumu, bei saugumu pateikti lentelǟse (3 priedas (Appendix 3)). 

Rezultatai 

Prostatos vǟģys 

StudijȎ charakteristikos 

LiteratȊros sŃraġŃ, atrinktŃ postatos vǟģio efektyvumo vertinimui atlikti, sudarǟ penkios 

prospektyvios nelyginamosios atvejo analizǟs [90,156,158,246,250], dvi prospektyvios 

palyginamosios analizǟs [157,159] ir trys randomizuoti kontroliuojami tyrimai [155,218,245]. 

Tik ġeġiuose (iġ 10) ġaltiniuose rasta informacija apie saugumŃ [90,155,157,158,245,246]. 

Visose atrinktose palyginamosiose studijose dalyvavo 1349  vyrai (intervalas nuo 30 iki 

785 vyrȎ), vidutinǟ stebǟjimo laikotarpio mediana varijavo nuo 13.2 iki 42.5 mǟnesiȎ. Stebǟjimo 

laikotarpio vidurkio Ǳverļiai varijavo nuo 45.6 iki 56 mǟnesiȎ. Penkios skirtingos CRYO 

sistemos buvo naudojamos mȊsȎ atsirinktose studijose sudaro: EndocareÈ (n= 191), PreciseÊ 

(n= 48), CryocareÈ (n= 30), Oncura (n= 47), Candela Inc. (n= 11). Tik EndocareÈ sistema buvo 
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naudota dviejose studijose, kitos sistemos tarp studijȎ nesikartojo. Viena atvejo studija nepateikǟ 

informacijos apie naudojamŃ sistemŃ. Vienos atvejo analizǟs duomenys [156] buvo paimti iġ 

COLD (Cryo online data) registro.  

Bendras pacientȎ skaiļius RCT studijose siekǟ 534. Stebǟjimo trukmǟs mediana siekǟ 

100-105.2 mǟnesius [218,245]. Chin et al. [218] randomizuotame kontroliuojamame tyrime 

dalyvavo 62 patientai, kurie buvo randomizuoti Ǳ dvi vienodo dydģio grupes (31 CRYO ir 31 

EBRT). Stebǟjimo trukmǟs mediana- 105.2 mǟnesiai, stebǟjimo metu atkrito vienas pacientas. 

Kiekviename iġ Donelly et al. [245] ir Robinson et al. [155] atliktȎ tyrimȎ dalyvavo 244 

pacientai, kurie buvo randomizuoti Ǳ dvi lygias grupes (122 CRYO ir 122 EBRT). Donelly et al. 

[245] tyrimo stebǟjimo trukmǟ siekǟ 100 mǟnesiȎ (intervalas 53-128 mǟnesiai), per ġǱ laikŃ 

atkrito 9 pacientai. Robinson et al. [155] studijose buvo pateikiama informacija tik apie 

maksimalȎ stebǟjimo laikŃ (36 mǟnesiai), ġiame RCT buvo nutrauktas 6 pacientȎ stebǟjimas. 

CryocareÈ CRYO sistema buvo naudojama viename iġ RCT [218], kiti du RCT tyrimai 

nenurodo tyrimo metu naudotos sitemos.  

InteresȎ konfliktas buvo Ǳvardintas trijuose atvejo analizǟs [156,159,246] ir trijuose RCT 

tyrimuose [155,218,245]. Finansinis interesȎ konfliktas minimas viename RCT (Chin, 2012) ir 

vienoje atvejo analizǟje [159]. Tai siejama su gamintoju ar naudotu CRYO prietaisu. StudijȎ 

finansavimas buvo Ǳvardijamas viename RCT [155] tyrime ir keturiose atvejo studijose 

[156,159,245,246], iġ kuriȎ dvi studijos buvo finansuojamos moksliniȎ tyrimȎ fondo [155,245], 

o likusios trys- gamintojȎ [156,159,246]. 

PacientȎ caharakteristikos 

Daugumoje studijȎ, kuriose tinkamumo kriterijai buvo Ǳvardyti, pacientai buvo atsirinkti 

pagal: tarptautinň piktybiniȎ navikȎ TNM klasifikacijŃ (angl. The TNM Classification of 

Malignant Tumours (TNM)), PSA ir Gleason Ǳverļius [155-158,218,245]. Atmetimo kriterijai 

buvo Ǳvardyti 7 straipsniuose. 5 atsirinktuose literatȊros ġaltiniuose atmesti pacientai, anksļiau 

gydyti dǟl prostatos vǟģio [155,157,158,245,246], dviejose studijose pacientai buvo atmesti jei 

buvo nustatytos mazginǟs ar tolimosios metastazǟs [155,218]. Trijose studijose tinkamumo 

kriterijai nebuvo Ǳvardyti [90,159,250]. 

Visi pacientai, kurie buvo Ǳtraukti Ǳ studijas buvo vyrai, kuriems diagnozuotas prostatos 

vǟģys (T1-T4), pacientȎ amģiaus moda varijavo nuo 69.4 iki 70.6 metȎ, amģiaus vidurkis 

varijavo nuo 59.2 iki 71 metȎ. Vǟģio stadija buvo Ǳvardinta visuose, iġskyrus vienŃ [90], 

literatȊros ġaltiniuose ir buvo paremta TNM klasifikavimu. 1573 pacientams CRYO buvo 

taikoma kaip pirminis prostatos vǟģio gydymo metodas (su T1-T4) ir 282 pacientams CRYO 

buvo taikoma kaip gelbstinļioji terapija po spindulinǟs terapijos [90,156,250]. 

Kokybǟs Ǳvertinimas 

Atvejo analiziȎ kokybǟ buvo vertinama Sveikatos ekonomikos instituto (Institute of 

Health Economics (IEF)) klausimynu. Pagal klausimynŃ visos studijos buvo vidutinǟs kokybǟs, 

iġskyrus vienŃ studijŃ, kuri buvo Ǳvertinta kaip aukġtos kokybǟs [158].  

RCTs kokybǟ buvo Ǳvertinta naudojant ,,CONSORT 2010ôô klausimynŃ. Visi 

randomizuotos studijos buvo vidutinǟs kokybǟs.  

Detalestǟ informacija apie studijȎ kokybň pateikta priede numeris 1 (Appendix 1), 

kokybǟs nustatymo lentelǟse (Appendix 1- quality assessment tables). 

InkstȎ vǟģys 

ǰtrauktȎ tyrimȎ charakteristikos 
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Keturi perspektyvieji tyrimai [241-244] atitiko atrankos kriterijus, keliamus ñSaugumoò 

ir ñKlinikinio efektyvumoò analizei. Bendras tiriamȎjȎ skaiļius Ǳtrauktuose tyrimuose - 318, 137 

iġ jȎ - nelyginamuosiuose tyrimuose, 181 - lyginamuosiuose. NelyginamȎjȎ tyrimȎ stebǟjimo 

laikotarpis varijavo nuo 12 iki 133 mǟnesiȎ [241,243], lyginamosiose - vidutinis stebǟjimo 

laikotarpis buvo nuo 16.5 iki 60.2 mǟnesiȎ [242,244]. CRYO sistema buvo Ǳvardyta tik 

Beemster et al. [241] tyrime (SeedNet GoldSystem, Galil). Lyginamuose tyrimuose CRYO buvo 

lyginta su roboto asistuojama laparoskopine daline nefrektomija [242] ir laparoskopine daline 

nefrektomija (LPN) [244]. Emara et al. [242] tyrime, per vidutiniġkai 31.3 mǟnesio laikotarpǱ 

CRYO buvo atlikta 56 pacientams, o per vidutiniġkai 16.5 mǟnesiȎ laikotarpǱ laparoskopinǟ 

dalinǟ nefrektomija  taikyta 47 pacientams. Haber et al. [244] tyrime CRYO taikyta 30 pacientȎ, 

LPN - 48 pacientams. Vidutinis stebǟjimo laikotarpis taip pat skyrǟsi tarp tiriamȎjȎ grupiȎ: 60.2 

mǟnesiai CRYO grupǟje ir 42.7 mǟnesiai LPN grupǟje. Duomenys neskirstyti pagal lytǱ. 

Nei viename iġ ǱtrauktȎ tyrimȎ nebuvo nurodytas interesȎ konfliktas ir finansavimo 

ġaltinis [241-244]. 

PacientȎ charakteristikos 

TiriamȎjȎ atranka trijuose tyrimuose buvo apraġyta neiġsamiai [242-244], viename 

tyrime visai neapraġyta [241], Haber et al. [244] tyrime pacientai atrinkti, atsiģvelgiant Ǳ naviko 

dydǱ: 7 cm. ar maģiau; Aron et al. [243] tyrime - remiantis TNM klasifikacija (lokalizuotas T1 

periferinis darinys inkstuose); Emara et al. [242] tyrime pacientȎ atranka pagrǱsta Europos 

UrologȎ Asociacijos rekomendacijomis bei institucijoje dirbanļiȎ specialistȎ multidisciplininiu 

konsenu, laparoskopinǟ CRYO siȊlyta pacientams, atsiģvelgiant Ǳ jȎ amģiȎ, gretutinius 

susirgimus, bendrŃ inkstȎ funkcijŃ.   

TiriamȎjȎ neǱtraukimo kriterijai nebuvo apraġyti.  

Kokybǟs Ǳvertinimas 

AtvejȎ analizǟs tyrimȎ kokybǟ vertinta ñ18- criteria checklist of Institute of health 

Economicsò klausimynu. Nustatyta, jog visi tyrimai buvo vidutinǟs kokybǟs. Iġsamesnǟ 

informacija ġiuo klausimu pateikiama 1 priede,  ñquality assessment tablesò lentelǟse. 

TrȊkumai 

Atsiģvelgiant Ǳ tai, kad dauguma atliktȎ moksliniȎ tyrimȎ ġioje srityje yra atvejȎ analizǟs 

tyrimai, iġvados apie daugelǱ CRYO efektyvumo aspektȎ (prostatos vǟģio neigiamos biopsijos 

daģnis,  iġgyvenamumas be biocheminio prostatos vǟģio pasireiġkimo; skausmo lygis inkstȎ 

vǟģio atveju, bendroji ir inkstȎ vǟģiui specifinǟ gyvenimo kokybǟ) yra pagrǱstos informacija iġ 

ġiȎ ġaltiniȎ. Nepaisant to, kad atmetǟme retrospektyviuosius tyrimus su maģesne nei 20 

tiriamȎjȎ imtimi, atrinkdami straipsnius neatsiģvelgǟme Ǳ stebǟjimo laikotarpǱ, pacientȎ atrankŃ 

ir kitus aspektus, kurie nulemia atrinktȎ tyrimȎ heterogeniġkumŃ. 

Pagrindinis ñSaugumoò ir ñKlinikinio efektyvumoò domenȎ trȊkumas yra tai, jog tarp 

ǱtrauktȎ strapsniȎ nǟra nei vieno tyrusio perkutaninň CRYO (tik laparoskopinǟ). Dar vienas 

trȊkumas yra susijňs su Haber et al. tyrimu, kuriame pateikiama prieġtaraujanti informacija apie 

tyrimo dizainŃ (Ǳģangoje Ǳvardijamas kaip perspektyvus, diskusijoje ï retrospektyvus).  

Kitas trȊkumas, dǟl kurio rezultatȎ interpretacija gali bȊti netiksli, Ǳvairiuose tyrimuose 

vartojami skirtingi vǟģio ligos atkryļio (cancer resurrence) ir biocheminiȎ ģymenȎ 

atsinaujinimo (angl. biochemical recurrence) apibrǟģimai. Daugiau tyrimȎ analizuoja antrines 

klinikines baigtis (angl. surrogate endpoints), todǟl ir ġiame vertinime vyrauja jȎ interpretacija. 

RezultatȎ interpretacijai taip pat gali turǟti Ǳtakos tai, jog pateikiant tyrimo rezultatus, autoriai ne 

visur nurodo statistinǱ jȎ reikġmingumŃ (p value).  
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SCOPE 

Description Project scope 

Population  

 

Prostate cancer: 
All age groups, men. 

Renal (kidney) cancer: 

All age groups, men and women.  

MeSH-terms: kidney neoplasms: [C04.588.945.947.535, C12.758.820.750, 

C12.777.419.473, C13.351.937.820.535, C13.351.968.419.473];  Prostatic neoplasms: 

[C04.588.945.440.770, C12.294.260.750, C12.294.565.625, C12.758.409.750] 

Intervention  Percutaneous cryoablation/ cryotherapy/ cryosurgery 

MeSH-terms: cryotherapy [E02.258], ablation techniques [E04.014], cryosurgery 

[E04.014.180] 

Comparison 

 

Standard therapy: 

Surgical therapy ï nephrectomy/ kidney resection/  prostatectomy 

Radiotherapy (RT) - Radiofrequency ablation (RFA), Brachytherapy 

(BT), Charged particle radiotherapy, External beam radiation therapy 

(EBRT), Intensity-modulated radiation therapy (IMRT) etc. 

Drug therapy - Hormone replacement therapy, chemotherapy etc. 

Outcomes 

 

Efficacy and effectiveness: 

Overall-survival (OS) 

Overall mortality 

Disease-specific survival (DSS) 

Disease-free survival (DFS) 

Safety: 

Complications  

Adverse events (AE) 

Quality of life  (e.g. sexual/erectile function; bowel/urinary 

function/incontinence). 

Study design Systematic reviews; 

RCTôs; 

Clinical trials; 

HTA reports. 

The well-built clinical question: Is cryoablation for treatment of patients with kidney (renal) or 

prostate cancer safe and more effective concerning overall mortality, morbidity and quality of 

life than standard treatment? 

 

 

SUMMARY OF THE CRYOABLATION  FOR PROSTATE AND 

KIDNEY CANCER  

Target condition 
 

In this assessment, the target conditions are prostate cancer and  kidney (renal) cancer. 
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Prostate cancer 

Prostate is part of a man's reproductive system, abnormally growing prostate tissue can 

form malignant or benign tumour. Natural course of prostate cancer is not fully understood. 

Prostate cancer can grow extremely slowly or fast, while in some patients tumour never 

progress. 95% of all malignant tumour accounts prostate adenocarcinoma. Progressed cancer 

can spread in other parts of the body (metastasize). Local spread can occur with cancer invading 

the nearby tissue, first by perforating the capsule and extending into the periprostatic tissues, 

then to the seminal vesicles, then to the lymph nodes and finally to the bones, lungs, and other 

organs. These organs are reached through vascular system, lymphatic channels, or nerves. 

According to ICD-10 classification prostate cancer is coded as C61. (A0002) (A0004) 

PCa etiology can be related with age, diet, hormones, geography and genetics.
 
Other risk 

factors related with PCa are: obesity, smoking, workplace exposures (toxic combustion 

products), prostatitis, vasectomy, height, previous cancer.
 
(A0002) (A0003) 

Kidney cancer 

Kidneys are pair of organs, located in a back of the abdomen.
 
Kidney cancer is defined as 

the abnormal and uncontrolled growth of cells in kidney tissue. In time, these cells form a mass 

called a tumour (80% of the time solid kidney tumours are cancerous). The most common form 

of kidney cancer in adults (85% - 90% of all renal neoplasms) is renal cell carcinoma (RCC). A 

malignant tumour can metastasize to other tissues and vital organs.
 
According to ICD-10 

classification kidney cancer is coded as C64-65. (A0002) 

Risk factors for kidney cancer include: family history and genetics, gender, chemicals, 

age, tobacco smoking, obesity, workplace exposure to certain substances. (A0003)
 

The natural history of RCC is highly variable and unpredictable. Sometimes small renal 

masses may be accompanied by metastatic disease, while patients with locally advanced disease 

may enjoy long-term desease free survival. RCC may remain clinically occult for most of its 

course. Only for 10% of patients disease manifests with the classic triad of flank pain, 

haematuria, and flank mass. (A0004) 

The natural history of RCC varies according to the characteristic histopathology of the 

renal tumours. The individual prognosis depends upon the characteristics (tumour stage) of the 

renal tumour at the time of detection and intervention. (A0004) 

Target population 

 

Prostate cancer 

Target population are patients available for primary  CRYO are: with organ-confined 

disease (localized prostate cancer), and those identified as having minimal tumour extension 

beyond the prostate (tumours stage T1-T2c); with low- and intermediate- risk whose condition 

prohibits radiotherapy or surgery and high-risk of prostate cancer; who either do not want or are 

not good candidates for radical prostatectomy because of comorbidities, including obesity or a 

prior history of pelvic surgery; when prostate volume <40 mL; PSA <20 ng/mL; Gleason score 

Ò7. (A0007)  

Potential candidates for salvage CRYO have: organ-confined PCa;
 
minimal tumour 

extension beyond the prostate; prostate volume < 40 mL; according to EAU patients with low-

risk prostate cancer (PSA < 10 ng/mL, < T2a, Gleason score < 6) or intermediate-risk PCa (PSA 

>10 ng/mL, or Gleason score <7, or stage >2b). According to NCCN Original clinical stage: T1-

T2, NX or N0, PSA now <10 ng/mL; life expectancy Ó10 years; low comorbidity rate. (A0007) 

According to 2012 year statistical data incidence prostate cancer rate in Europe were 

399,964 cases. More than 1.1 million overall prostate cancer incidence cases were recorded in 

2012 in the world. According to 2013 year data incidence of prostate cancer in Lithuania 
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reached 17,266 cases. In Lithuania prostate cancer is diagnosed for 3 thousand men every year. 

(A0023) 

Kidney cancer 

Suitable patients for cryoablation are: patients who are no good candidates for surgical 

treatment, with small (<4 cm) cortical T1 kidney tumour(s); frail, older patients; patients with 

multiple bilateral tumours or hereditary RCC; or solitary kidney tumours. (A0007) 

There were 338,000 new cases of kidney cancer diagnosed worldwide in 2012.
 
In 

Lithuania estimated kidney cancer incidence in 2012 for both sexes was 773 cases. The biggest 

estimated incidence was in age group 75+ years (13.2 per 100000). Estimated kidney cancer 

prevalence in adult population for 1 year was 19.4 (proportion for 100000 persons). (A0023) 

Current management of the condition 

 

Prostate cancer 

Prostate cancer can be diagnosed with blood test, digital rectal exam and biopsy test with 

or without trans rectal ultrasound. Primary tests are blood test and digital rectal exam. If certain 

symptoms or the results of early detection tests ï a PSA blood test and/or digital rectal exam ï 

suggest that patient might have prostate cancer, then biopsy test have to be done. If prostate 

screening test described above shows possibility that cancer has spread outside your prostate 

additional test of other part of the body is need to be done. Additional tests can be axial 

computed tomography, magnetic resonance imaging, positron emission tomography, imaging 

technique or bone scan. (A0024) 

There is no agreement on optimal management of localised disease. Choice of treatment 

include: watchful waiting, active surveillance, open, laparoscopic or robotic-assisted radical 

prostatectomy, external beam radio therapy, brachytherapy, high-intensity focused ultrasound, 

cryoablation, hormonal therapy and palliative androgen deprivation  treatment. (A0025) 

Final prostate cancer management decision is based on risk groups, expected patient 

survival, type of cancer (localized/methastasized and primary/recurrent), comorbidities, prostate 

volume, patient condition. (A0025) 

Kidney cancer  

Kidney cancer can be diagnosed with laboratory tests such as: urinalysis microscopic and 

chemical tests, complete blood count test, blood chemistry test and glomerular filtration rate. 

Most cases of RCC are strongly suspected by imaging. Other tests can suggest presence of 

kidney cancer, but only a biopsy can make a definite diagnosis. A renal tumour core biopsy 

provides histopathological confirmation of malignancy with high sensitivity and specificity. A 

diagnostic biopsy is especially required before treatment with ablative therapies and systemic 

therapy without previous pathologies. (A0024)
 
 

Therapeutic approach to kidney cancer is guided by the specific tumour size, location 

and stage of the disease. Probability of cure which is related directly to the stage or degree of 

tumour dissemination, often determines treatment of metastatic kidney cancer. (A0025) 

Regulatory status 

Cryoablation is not reimbursed in Lithuania. (A0021) 

Features of the technology 

Cryotherapy - minimally invasive ablative treatment modality that destroys tumoral 

tissue by freezing with pressurised argon gas - also can be used as treatment modality for 

prostate and kidney cancer. Cryotherapy emerged from a device that has single transurethral 
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liquid nitrogen probe to treat bladder outlet obstruction caused by benign prostatic hyperplasia 

and prostate cancer. Now CRYO is indicated for use in the fields of urology, oncology, 

neurology, dermatology, gynecology, general surgery, thoracic surgery and proctology.
 
Two 

major manufacturers of CRYO systems are Galil Medical and EndocareÊ. Now are known four 

generations of CRYO systems. (A0020) (B0001) (B0003) 

CRYO induced freezing causes cell death by denaturing protein by dehidration; 

rupturing cell membranes by crystallisation; microvascular stagnation by stasis and 

microthrombosis with consequent tissue ischaemia and apoptosis. Temperature change at a tip 

of the cryoprobe takes place by means of the Joule-Thompson effect, whereby rapid, adiabatic 

expansion of a gas results in a change in the temperature of the gas that is rapidly transferred to 

the metallic walls of the cryoprobe. Two cycles of freezing and thawing are used, which result in 

temperatures of -40
0
C. Argon gas is used in the freezing phase and helium gas is used in the 

thawing phase. The CRYO procedure may be repeated as a salvage treatment. (B0001) 

CRYO of prostate cancer is usaully done by urologist. This treatment approach can be 

done after induction of regional or general anesthesia. Usually it takes approximately 90 

minutes. Some of patients stay in the hospital overnight, but many patients leave the same day.  

CRYO for kidney cancer is performed by urologist (kidney surgeon). Type of anesthesia used 

depends on procedure type. Percutaneous cryoablation may be performed under conscious 

sedation, local anesthesia, or general anesthesia. Laparoscopic cryoablation is almost always 

performed under general anesthesia. CRYO procedure for kidney cancer often takes less than 2 

hours. Inpatient hospital stay is around 3 days or less. (B0001) (B0004) (B0005) 

Investments and tools required to use the technology  

CRYO is usually performed in an operating room, so only standard equipment is needed. 

Imaging equipment, such as an ultrasound, MRI or CT is needed as a guide for carrying out the 

procedure. (B0008) 

The cost of CRYO device is approximately 72.5 thausands ú. Beside cryotherapy system 

per se some single-use devices to conduct cryoablation procedures are also needed. Single-use 

devices include: cryoablation needles, thermal sensors, urethral warmer set, argon gas 

cylinder(s), helium gas cylinder(s). Each treatment requires a special kit: five catheters for 

kidney treatments, and 14 for the prostate. (B0009)  

Patient safety 

Note! Further below, aspects of safety of CRYO for prostate cancer are related only with 

primary (initial treatment). None information was found about salvage treatment among our 

included studies. None of the included studies analysed neither primary nor salvage therapy for 

kidney cancer treatment separately. Safety domain related with kidney cancer treatment include 

only laparoscopic CRYO, information about percutaneous CRYO approach was not found 

among our included studies. 

Prostate cancer 

CRYO remains operator-dependent and complication rates have varied according to site, 

technique indications and system used. Significant differences in rates might be due to 

differences in the number of patients and duration of the follow-up. Adverse events (AEs) 

related to CRYO treatment for prostate cancer were divided into four major groups: urinary 

tract, rectum, sexual potency and pain. AEs concerning urinary tract listed in a descending order, 

include: urinary urgency/frequency (29.8%), incontinence related events (14.9%-22.6%), 

retention (0%-15%), lower urinary tract symptoms (13.2%), urinary tract infection (5.6%), 

haematuria (3.8%), dysuria (2.8%), bleeding (1.2%) and  urethral stenosis (0%-2%). AEs 
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concerning rectum include: diarrhea (4.2%), constipation (4.1%), bleeding (0.94%-3.5%), 

incontinence (3.5%), urgency/frequency/diarrhea (3.1%), anorectal events (2.4%), perineal 

fistula (2%) and proctitis (0.8%). Moderate to severe problems with sexual function were 

reported for 12.5% of men at baseline, with the percentage increasing to 53% at 36 months of 

follow-up. Pain associated to CRYO treatment can occur in urinary tract (4.3%), testicles 

(0.94%) and rectum (1.9%). Gastrointestinal pain is also possible (6.7%). Other AEs include: 

shortness of breath (1%), insomnia (7.1%), appetite loss (1%) and fatigue. (C0001) (C0007) 

CRYO treatment for prostate cancer was compared with High Intensity Focused 

Ultrasound (HIFU). According to IIEF-EF score erectile function decreased immediately after 

treatment in both groups, with a larger decline in the CRYO patients in each time point (duration 

of follow-up 36 months). At 36 months post-treatment, CRYO patients experienced lower 

erectile function recovery rate (46.8%) compared with HIFU (65.5%) patients. According to 

IIEF-EF score at 36 months HIFU group reached preoperative erectile value (no dysfunction) 

while CRYO group did not reach initial (no dysfunction) value at the same time point. CRYO 

erectile function was evaluated as mild dysfunction after 36 months. (C0008) 

CRYO treatment for prostate cancer was compared with external beam radiation therapy 

(EBRT). Gastrointestinal AEs frequency rate was higher in EBRT group (EBRT- 57.2%; 

CRYO- 22.4%). Frequency of genitourinary AEs was higher in CRYO group (CRYO 77.6%, 

EBRT 42.7%). Slightly higher amount of patients suffering of severe AEs were in CRYO group 

(5.1%) compared with EBRT group (4.0%). Other than gastrointestinal or genitourinary AEs 

observed at 36 months after therapies were also slightly higher in EBRT group compared to 

CRYO. These AEs include: shortness of breath, insomnia, appetite loss and complications. 

(C0008) 

Kidney cancer 

AEs related to CRYO for KCa listed in descending order include: urinary tract infection 

(5.3%), postoperative bleeding (0%-4.3%), perirenal hematoma (3.5%), postoperative 

pulmonary adverse events (3.3%), infection (3.3%), atrial fibrillation (1.8%), myocard infarct 

(1.8%), pneumonia (1.6%-1.8%), pain and fever (1.8), corneal eye lesion (1.8), port site/wound 

complication (1.8%), ureteric injury to near organs (1.8%), ileus (1.8%), splenic hematoma 

(0.8%), bilateral atelectasis (0.8%), pneumothorax (0.8%), retroperineal bleeding (0.8%) and 

artery injury (0.8%). Complications requiring surgical, endoscopic or radiological intervention 

(Clavien Dindo Grade IIIb complications) occurred for 1.8% of patients. (C0001) 

CRYO treatment for kidney cancer was compared with robot assisted laparoscopic 

partial nephrectomy (RPN). Mild complication rate was lower in RPN group (4.3%), compared 

with CRYO group (5.4%).  Severe complication rate was higher in RPN group (4.3%), 

compared with CRYO group (1.8%). There was no conversion to radical surgery in CRYO 

group, while in RPN group it has to be done for 4.3% of patients. Bleeding rate was slightly 

higher in laparoscopic CRYO group (5.4%), compared with RPN group (4.3%). Although the 

mean blood loss was 47.14 mL and 97.26 mL for the laparoscopic CRYO and RPN groups, 

respectively (p=0.251). The rest postoperative complications were observed only in laparoscopic 

CRYO group include: postoperative pneumonia (1.8%), ureteric injury to near structures (1.8%) 

and port site/wound complications (1.8%). (C0008)  

CRYO treatment was compared with laparoscopic lartial nephrectomy (LPN). Overall 

intra-operative complication rate in CRYO group was lower (3.3%) compared with LPN group 

(16.6%). Post-operative complications rate was also higher in LPN group (22.9%) compared 

with CRYO group (6.7%). (C0008) 
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Mortality  

Note! Further below, aspects of clinical effectiveness (mortality, morbidity, body 

functions, quality of life) of CRYO for prostate cancer are rendered according to treatment 

intention: primary (initial treatment) or salvage (after primary treatment, in all cases ï 

radiotherapy). None of the included studies analysed neither primary nor salvage therapy for 

kidney cancer treatment separately. 

Prostate cancer 

There is no significant difference between primary CRYO and external beam 

radiotherapy on 5 year (89.7% vs. 88.3%) and 8 year (60% vs. 62.1%) overall survival rates 

(p=0.78). The same results are regarding disease specific survival rates after CRYO compared 

with external beam radiotherapy ï neither 5 year (96.4% vs. 96.1%), nor 8 year (64% vs. 69%), 

results do not differ significantly between treatment modalities (p>0.05). (D0001; D0002) 

Kidney cancer 

No difference was found between primary laparoscopic partial nephrectomy vs. 

laparoscopic CRYO regarding 3, 5 and 7 year overall survival rates which are: 93%, 93%, 86% 

vs. 93%, 88%, 82%, respectively (p=0.74). 5 year overall survival after CRYO ranges between 

84%-88%. However, kidney cancer specific survival rates after partial nephrectomy (100% at 

everytime-point) are significantly higher than after CRYO (93%, 88%-92%, 82%, respectively). 

(D0001; D0002) 
3 (out of 4) clinical trials reported non kidney cancer related deaths (14 deaths in total). 

However, no direct relations of CRYO with deaths were reported. (D0003) 

Morbidity  

Prostate cancer 

Positive biopsy rate after primary CRYO ranges between 7.7%-22.6%. Although, there 

are contradictory results demonstrating that either there is no difference between CRYO and 

external beam radiotherapy (both as primary approach) regarding positive biopsy rates (19.4% 

vs. 22.6%, p>0.05) or there are significantly less positive biopsies after CRYO (7.7% vs. 8.9%, 

p=0.0004).  

Better long-term (84 months) biochemical failure rates are seen after primary CRYO 

(27%) than external beam radiotherapy (31.7%) (dif. 4.7; 95% CI, -17.5 to 8). However, 8 year 

biochemical PCa free survival rates are worse after primary CRYO (17.4%) than external beam 

radiotherapy (59.1%) (p=0.01).  After salvage CRYO biochemical disease free survival rate at 1 

year was 89%, at 2 year ï 73.7%, at 3 year ï 66.7%, at 5 year ï 28%, better outcomes are seen 

in patients with pre salvage PSA <5 ng/mL. (D0005); (D0006)  

Kidney cancer 

Considering renal function in terms of estimated glomerular filtration rate ((eGFR) 

(mL/min/1.73m
2
)), smaller mean decrease by 3 months was observed after CRYO than partial 

nephrectomy (7.3Ñ12.2 vs. 14.5Ñ16.4. p=0.02), regarding post treatment serum creatinine level 

(SCr, mmol/L) mean increase is twice lower after CRYO than LPN (0.2Ñ0.3 vs. 0.4Ñ0.5; 

p=0.04). However, CRYO compared to RPN appears to be similarly effective in renal function 

preservation: eGFR >60mL/min/1.73m
2 

remained in 78.7% patients after RPN  vs. 55.4% after 

CRYO and mean SCr increase after CRYO ï 5.4 mmol/L vs. RPN ï 9.2 mmol/L (p=0.66). 

 Pain level after laparoscopic CRYO did not return to baseline and remained significantly 

higher after 3 months. (D0005) 
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There was no difference (p=0.05) of 3, 5, 7 year local recurrence free survival between 

PN (100%) and CRYO (92%, 86% 86%, respectively) patients. However, KCa free survival 

rates are significantly (p=0.0003) higher after PN than CRYO. KCa free survival rates after 

CRYO at 3 year is 78%, at 5 year ï 64%-81%, at 7 year ï 43%; at 10 year ï 78% and after 3, 5, 

7 year post PN ï 96%. (D0006) 

Functions 

Prostate cancer 

Erectile function decreases significantly after 3 months, but gets into primary level after 

6 months post primary CRYO. Although, primary CRYO is associated with significantly more 

acute urinary dysfunction than external beam radiotherapy (mean PCI at 3 months: CRYO ï 

69.4; external beam radiotherapy ï 90.7; p<0.001). Nevertheless there is evidence suggesting 

that after CRYO incontinence related events detected in 22.6% patients, usually resolved after 

the mean of 9 months. (D0011) 

Health related quality of life 

Prostate cancer 

There is no difference in a long-term QoL between external beam radiotherapy and 

CRYO (both as primary treatment modalities) with a few exceptions in sexual function and 

urinary dysfunction. Significantly better sexual function after 3 months post treatment reported 

those treated with external beam radiotherapy than men treated with CRYO. Despite the fact 

that all patients experienced some declines in QoL immediately after treatment, they regained 

baseline levels by 1 year and maintained it.  

All domains of QoL were negatively affected by all primary treatment modalities 

(CRYO, brachytherapy, open radical prostatectomy, robotic assisted laparoscopic radial 

protatectomy), although men treated with brachytherapy and CRYO had a significantly better 

urinary function than those treated with open radical prostatectomy and robotic assisted 

laparoscopic radial protatectomy. 36 months after treatment the best score of sexual function and 

bother scores had those treated with brachytherapy. (D0012)  

Kidney cancer 

Generic and kidney cancer specific quality of life gets better than baseline 9-12 months 

after primary CRYO. Differences of generic QoL were detected in areas such as: physical 

functioning (difference in median score, from baseline to 9 months is 8), roles physical (dif. ï 

25), bodily pain (dif. ï 16), general health conception (dif. -5), social functioning (dif. -1), roles 

emotional (dif. -6). Cancer specific QoL gets better in terms of physical functioning (difference 

from baseline score -2), emotional functioning (dif. - 9). (D0012) 
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HEALTH PROBLEM AND CURRENT U SE OF THE 

CRYOABLATION  [1] 

 

Element ID Research question 

A0002 What is the disease of health condition in the scope of this assessment? 

A0003 What are the known risk factors for the prostate and kidney cancer? 

A0004 What is the natural course of prostate and kidney cancer? 

A0005 What is the burden of prostate and kidney cancer for the patient? 

A0006 What is the burden of disease for society? 

A0007 What is the target population of this assessment? 

A0023 How many people belong to the target population? 

A0001 For which health conditions and populations, and for what purposes is the 

cryoablation used? 
A0011 How much is cryoablation utilized? 

A0024 How is the health condition currently diagnosed according to published 

guidelines and in practice? 
A0025 How is the health condition currently managed according to published 

guidelines and in practice? 
A0020 What is the marketing authorisation status of the cryoablation? 

A0021 What is the reimbursement status of the cryoablation? 

 

A0002. What is the disease or health condition in the scope of this assessment?  

In this assessment, the target populations are: 

1) Patients with prostate cancer (PCa) in all age groups.   

2) Patients with kidney (renal) cancer (KCa) in all age groups. 

 

More comprehensive information is given in A0007, B0002 elements. 

Prostate cancer 

Prostate is part of a man's reproductive system; it is located below the bladder and in 

front of the rectum. Main function of this gland is to make fluid for semen [2]. 

Abnormally growing prostate tissue can form malignant or benign tumour [3]. With 

benign tumors, the prostate gets bigger, this condition, called benign prostate hyperplasia or 

BPH, is common and not usually life threatening. Prostate cancer can spread beyond the prostate 

gland and be life threatening [4]. 95% of all PCa are prostate adenocarcinoma [5]. Other types of 

PCa are very rare. Those types are: sarcomas, sarcomatoid cancers, small renal carcinomas, 

neuroendocrine tumors, transitional cell carcinomas, ductal adenocarcinoma, squamous cell 

cancer [6,7]. PCa can be localized, regional and distant. Among men during period from 1999 to 

2006 in the United States, 80% had localized disease, 12% had regional disease, and 4% had 

distant disease [8,9]. More comprehensive classification of PCa is given in Table 1, Table 2 and 

Table 3. According to the ICD-10 classification, PCa is coded as C61 [10]. 

PCa etiology can be related with age (60% of cases >65 years age men), diet (nutrition 

and obesity), hormones, geography (high risk occurs in sub-Saharan African ancestry, low in 

Asian populations) and genetics (a strong familial predisposition may be responsible for 

approxymately 5% of PCa cases) [11-14].
 

 

Table 1. TNM Classification for Prostate Cancer [15]. 
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Tumor size (T) Regional lymph nodes (N) Distant metastases (M) 

TX      Primary tumor cannot be assessed NX  Regional lymph nodes were 

not  assessed 

  

T0       No evidence of primary tumor N0  No regional lymph node 

metastasis 
M0  No distant metastasis 

T1      Clinically inapparent tumor not 

palpable or visible by imaging 
N1  Metastasis in regional 

lymph node(s) 
M1 Distant metastasis  

T1      a Tumor incidental histologic 

finding in Ò5% of tissue resected 
  M1a Nonregional lymph nodes(s) 

T1b    Tumor incidental histologic finding 

in >5% of tissue resected 
  

M1b 
 Bone(s) 

T1c     Tumor identified by needle biopsy 

(because of elevated prostate 

specific antigen [PSA] level) 

  
M1c 

Other site(s) with or without 

bone disease 

T2      Tumor confined within prostate; 

tumors found in 1 or both lobes by 

needle biopsy but not palpable or 

reliably visible by imaging 

    

T2a    Tumor involves one-half of 1 lobe 

or less 
    

T2b    Tumor involves more than one-half 

of 1 lobe but not both lobes 
    

T2c     Tumor involves both lobes     

T3      Tumor extends through the 

prostatic capsule; invasion into the 

prostatic apex, or the prostatic 

capsule is classified not as T3 but 

as T2 

    

T3a     Extracapsular extension (unilateral 

or bilateral) 
    

T3b    Tumor invading seminal vesicle(s)     

T4      Tumor fixed or invades adjacent 

structures other than seminal 

vesicles (eg., bladder, levator 

muscles, and/or pelvic wall) 

    

 
Pathologic (pT) 

    

pT2  Organ confined PN

X  

Regional nodes not sampled   

pT2a  Unilateral, involving one-half of 1 

lobe or less 

pN0   No positive regional nodes   

pT2 b Unilateral, involving more than 

one-half of 1 lobe but not both 

lobes 

pN1  Metastases in regional 

nodes(s) 

  

pT2c  Bilateral disease     

pT3  Extra prostatic extension     

pT3a   Extra prostatic extension or 

microscopic invasion of the bladder 

neck 

    

pT3b   Seminal vesicle invasion     

pT4  Invasion of the bladder and rectum     

Table 2. Histopathological Gleason grade [16]. 
Histopathological grade (G) 

GX Gleason score cannot be assessed 

Gleason  Ò 6 Well differenciated (slight anaplasia) 

Gleason 7 Moderately differentiated (moderate anaplasia) 

Gleason 8-10 Poorly differentiated or undifferentiated 

 

Table 3. Anatomic prostate cancer stage/prognostic groups [16]. 
Stage T N M PSA+ Gleason 



31 

 

I  

T1 a-c N0 M0 PSA< 10 Gleason Ò6 

T2a N0 M0 PSA<10 Gleason Ò6 

T1- T2a N0 M0 PSA X Gleason X 

IIA  

T1a-c N0 M0 PSA < 20 Gleason 7 

T1a-c N0 M0 
PSA Ó10 but < 

20 
Gleason Ò6 

T2a N0 M0 PSA < 20 Gleason Ò7 

T2b N0 M0 PSA < 20 Gleason Ò7 

T2b N0 M0 PSA X Gleason X 

IIB  

T2c N0 M0 Any PSA Any Gleason 

T1-2 N0 M0 PSA Ó20 Any Gleason 

T1-2 N0 M0 Any PSA Gleason Ó8 

III  T3a-b N0 M0 Any PSA Any Gleason 

IV  

T4 N0 M0 Any PSA Any Gleason 

Any T N1 M0 Any PSA Any Gleason 

Any T Any N M1 Any PSA Any Gleason 

Kidney cancer 

Kidneys are pair of organs, located in a back of the abdomen (right and left side). Main 

kidney functions  include: homeostasis, waste and toxins excretion, water level balancing, blood 

preassure regulation, Ph regulation and endocryne function [17-19].
 

Kidney cancer (KCa) is defined as the abnormal and uncontrolled growth of cells in 

kidney tissue. In time, these cells form a mass called a tumour [20,21]. The terms "mass," 

"lesion" and "tumour" are often used interchangeably. Tumours may be benign (non-cancerous) 

or malignant (cancerous), but more than 80% of the time solid kidney tumours are cancerous 

[22]. A malignant tumour can metastasize, or spread to other tissues and vital organs [21].
 

In most cases the etiology of KCa is poorly understood. Although the exact cause of KCa 

is unknown, several risks play a significant role in disease development. Some anomalies of 

kidney such as situs inversus, supranumerary kidney or renal cysts are found to be associated 

with KCa [23,24]. However lifestyle factors (tobacco, hypertension, obesity) are considered to 

be the most important risk factors [23]. More comprehensive description about etiological 

factors of KCa can be found in section A0003.  

According to ICD-10 classification [10] KCa is coded as C64. There are different 

histological types of Kca [21,25-30]: 

¶ renal cell carcinoma (RCC) ð the most common form of KCa in adults (80% - 90% of 

all renal neoplasms). RCC usually develops as a single tumour in one kidney, but it can 

affect both kidneys.
 
RCC originates from the proximal renal tubular epithelium. KCa 

occurs in a sporadic and a hereditary form, and both forms are associated with structural 

alterations of the short arm of chromosome 3 (3p). Most common types of RCC are: 

¶ clear cell carcinoma. This renal cortical tumour - accounts for 80% of RCC;  

¶ papillary cell carcinoma/papillary adenoma (10% - 15%). These cancers form little 

finger-like projections (called papillae);chromophobic carcinoma  (5%); translocation 

carcinomas. This type of KCa that can occur in children who have received 

chemotherapy for malignancy, bone marrow transplant preparation or autoimmune 

disorders; transitional cell carcinoma ð accounts for 6% to 7% of all KCa. This cancer 

develops in renal pelvis. Transitional cell carcinoma also can occur in the ureters or 

bladder; 
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¶ renal sarcoma (RS) ð the least common form of KCa (1% of all KCa). It begins in the 

connective tissues of the kidneys and, if not treated, can spread to nearby organs and 

bones; 

¶ Wilmsô tumour (nephroblastoma) ð the most common type of KCa in children (about 

5% of all cancers in childhood). 

More comprehensive KCa classification [31]
 
is given in Table 4 and Table 5. 

 

Table 4. TNM classification of renal cell carcinoma [27,32].
  

TNM classification1,2 N ï Regional Lymph Nodes 

T ï Primary Tumour  NX - Regional lymph nodes cannot be assessed 

TX - Primary tumour cannot be assessed  N0 - No regional lymph node metastasis 

T0 - No evidence of primary tumour N1 - Metastasis in a single regional lymph node 

T1 - Tumour 7 cm or less in greatest dimension, limited to the kidney N2 - Metastasis in more than one regional lymph node 

T1a - Tumour 4 cm or less M ï Distant Metastasis 

T1b - Tumour more than 4 cm but not more than 7 cm MX Distant metastasis cannot be assessed 

T2 - Tumour more than 7 cm in greatest dimension, limited to the 

kidney 

M0 No distant metastasis 

T3 - Tumour extends into major veins or directly invades adrenal gland 

or perinephric tissues but not beyond Gerota fascia 

M1 Distant metastasis 

Stage I T1 N0 M0 

T3a - Tumour directly invades adrenal gland or perinephric tissuesa but 

not beyond Gerota fascia 

Stage II T2 N0 M0 

T3b - Tumour grossly extends into renal vein(s)b or vena cava or its 

wall below diaphragm 

Stage III  T3 N0 M0 

T3c - Tumour grossly extends into vena cava or its wall above 

diaphragm 

 T1, T2, T3 N1 M0 

T4 - Tumour directly invades beyond Gerota fascia Stage IV  T4 N0, N1 M0 

 

 

 Any T  N2 M0 

 Any T  Any N M1 

Legend: 1 - {944,2662}; 2 - A help desk for specific questions about the TNM classification is available at http://www.uicc.org/tnm; a - includes 

renal sinus (peripelvic) fat; b - includes segmental (muscle-containing) branches; cm ï centimetres. 

Table 5. World Health Organization histological classification of tumours of the kidney [27] 
Renal cell tumours        Haemangiopericytoma  9150/1 

Clear cell renal cell carcinoma 8310/31      Osteosarcoma 9180/3 
Multilocular clear cell renal cell carcinoma 8310/3      Angiomyolipoma 8860/0 

Papillary renal cell carcinoma 8260/3 Epithelioid angiomyolipoma  

Chromophobe renal cell carcinoma 8317/3      Leiomyoma 8890/0 
Carcinoma of the collecting ducts of Bellini 8319/3      Haemangioma 9120/0 

Renal medullary carcinoma 8319/3      Lymphangioma 9170/0 

Xp11 translocation carcinomas       Juxtaglomerular cell tumour 8361/0 
Carcinoma associated with neuroblastoma       Renomedullary interstitial cell tumour 8966/0 

Mucinous tubular and spindle cell carcinoma       Schwannoma 9560/0 

Renal cell carcinoma, unclassified 8312/3      Solitary fibrous tumour 8815/0 
Papillary adenoma 8260/0 Mixed mesenchymal and epithelial tumours   

Oncocytoma 8290/0 Cystic nephroma 8959/0 

Metanephric tumours   Mixed epithelial and stromal tumour  
Metanephric adenoma 8325/0 Synovial sarcoma 9040/ 

Metanephric adenofibroma 9013/0 Neuroendocrine tumours    

Metanephric stromal tumour 8935/1 Carcinoid 8240/3 

Nephroblastic tumours   Neuroendocrine carcinoma 8246/3 

Nephrogenic rests  Primitive neuroectodermal tumour 9364/3 

Nephroblastoma 8960/3 Neuroblastoma 9500/3 
     Cystic partially differentiated nephroblastoma 8959/ Phaeochromocytoma 8700/0 

Mesenchymal tumours   Haematopoetic and lymphoid tumours   

Occurring Mainly in Children  Lymphoma  
     Clear cell sarcoma 9044/3 Leukaemia  

     Rhabdoid tumour 8963/3 Plasmacytoma 9731/3 

     Congenital mesoblastic nephroma 8960/1 Germ cell tumours   
     Ossifying renal tumour of infants 8967/0      Teratoma 9080/1 

Occurring Mainly in Adults        Choriocarcinoma 9100/3 

    Leiomyosarcoma (including renal vein) 8890/3 Metastatic tumours  
    Angiosarcoma 9120/3   

    Rhabdomyosarcoma 8900/3   

    Malignant fibrous histiocytoma 8830/   
1 - Morphology code of the International Classification of Diseases for Oncology (ICD-O) {808} and the Systematized Nomenclature of 

Medicine (http://snomed.org). Behaviour is coded /0 for benign tumours, /3 for malignant tumours, and /1 for borderline or uncertain behaviour. 
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A0006. What is the burden of disease for society? 
 

Prostate cancer 

PCa is one of the most significant pathologies in the field of urology [33]. 22% of all 

tumours diagnosed in men in Europe are prostate cancer [34] and it is currently the second 

leading cause of cancer-related deaths in men [33]. In Europe, it is the most common solid 

neoplasm, with an incidence of 214 cases per 1000 inhabitants [33]. PCa is causing 60,000 men 

to die every year in the European Union (EU) [35]. According to statistical analysis about 1 man 

in 7 will be diagnosed with PCa during his lifetime [36]. In 2008, the estimated number of new 

PCa cases worldwide was almost 900,000; this burden is expected to increase to 1.7 million by 

2030 due to the growth and aging of the population [34]. According to 2012 year data about 

68% of PCa cases occurred in more developed countries [37]. 

Kidney cancer 

KCa is the twelfth most common cancer in the world [38]. In 2012 the highest incidence 

of KCa was in Northern America and Europe; and the lowest incidence in Africa and Asia.
 
At 

the same year Czech Republic had the highest rate of KCa (16.7*), followed by Lithuania 

(13.2*) and Slovakia (12.5*) [38,39]. 

In Lithuania estimated KCa (acc. to ICD-10: C64-66) incidence in 2012 for both sexes 

was 773cases. The biggest estimated incidence was in age group 75+ years (13.2 per 100,000). 

Age standardised rate ï 13.2. Cumulative risk of KCa in all age groups ï 1.6 % [40]. Estimated 

KCa prevalence in adult population for 1, 3 and 5 years respectively: 19.4, 49.6 and 73.9 

(proportions for 100,000) [41]. 

The rate of new KCa has been rising since the 1990s although there are no clear reasons 

for this tendency. Partly it could be because of the better diagnostic facilities. Newer imaging 

tests such as  computed tomography (CT) scans increases cancer detection potentiality. The 

death rates for these cancers have gone down slightly since the middle of the 1990s [42]. 

In Europe (2012), the highest world age-standardised mortality rates for KCa are in 

Lithuania for men (12.6 per 100,000 person/year) and the Czech Republic for women (4.7 per 

100,000 person/y.) [43,44]. 

A0003. What are the known risk factors for the prostate and kidney cancer? 

Risk factors for prostate cancer [11,13,14,45-52]: 

¶ age. PCa is very rare in men younger than 40, but the chance of having PCa rises rapidly 

after age 50. About 60% - 80% of PCa are found in men over the age of 65; 

¶ race/ ethnicity. PCa occurs more often in African-American men and in Caribbean men 

of African ancestry than in men of other races. Between 2000 and 2003, the average 

annual PCa rate was 60% higher in African-American men compared to White men. 

Incidence rate per 100 000 in African Caribbeans, Europeans and South Asians men 

were 647, 213 and 199 respectively; 

¶ geography. PCa is most common in North America, northwestern Europe, Australia, and 

on Caribbean islands. It is less common in Asia, Africa, Central America, and South 

America. Asian men who live in Asia have the lowest risk. For men in the U.S. the risk 

of developing PCa is 17%, in rural China, it is 2%. However, when Chinese men move 

to the western culture, their risk increases substantially; 

¶ family hystory. Having a father or brother with PCa more than doubles a manôs risk of 

developing this disease. This risk is further increased if the cancer was diagnosed in 

family members at a younger age (less than 55 years of age) or if it affected three or 

more family members. PCa risk is 19-24% higher in men whose mother has/had breast 

cancer; 
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¶ gene changes. Scientists have found several inherited gene changes that seem to raise 

PCa risk, but they probably account for only a small percentage of cases overall. 

Inherited mutations of the BRCA1 or BRCA2 genes may raise the risk of PCa risk in 

some men; men with Lynch syndrome a condition caused by inherited gene changes, 

have an increased risk for a number of cancers, including PCa; 

¶ diet. Higher risk of  PCa also can be related with tend to eat fewer fruits and vegetables, 

or with tend to eat a lot of red meat, calcium, cadmium, vitamin D and folic acid 

containing food. PCa risk is 14% higher in men with the highest dietary cadmium intake, 

versus those with the lowest. PCa risk is 17% higher in men with the highest blood 

vitamin D levels, versus those with the lowest. PCa risk is 14% higher in men with the 

highest blood folate level, versus those with the lowest. PCa risk is 24% higher in men 

taking folic acid supplements.  

¶ obesity; 

¶ smoking. Some research has linked smoking to a possible small increase in the risk of 

death from PCa, but this finding will need to be confirmed by other studies; 

¶ workplace exposures. There is some evidence that firefighters are exposed to substances 

(toxic combustion products) that may increase their risk of PCa; 

¶ prostatitis. Some studies have suggested that prostatitis (inflamation of the prostate) may 

be linked to an increased risk of PCa. Sexually transmitted infections like gonorrhea or 

chlamydia might lead to inflammation of the prostate. Sexually transmitted infections 

might increase the risk of PCa; 

¶ vasectomy. Some studies have suggested that men who have had a vasectomy have a 

slightly increased risk for PCa; 

¶ height. Overall PCa risk is 5% higher per 5cm height increment; 

¶ previous cancer. PCa risk is higher in men with previous kidney, bladder, lung, or 

thyroid cancer, or melanoma; 

¶ hormones. High levels of testosterone may speed up or cause the development of PCa.  

 

Smoking, obesity, tall height, lack of exercise and a sedentary lifestyle, high calcium 

intake, African-American race, family history, argento range exposure, lack of vegetables in 

diet, are linked to be a risk factor for aggressive  Pca [13,48]. 

 

Risk factors for kidney cancer [42,53-60]:
 

¶ family history and genetics. People having first degree relatives (parents, brothers, 

sisters, children) diagnosed with KCa, have higher than average (overall risk for 

developing KCa - 1.6%) risk of developing this disease. Cancers can be caused by DNA 

changes that turn on oncogenes (genes that help cells grow, divide, and stay alive) or 

turn off tumour suppressor genes (slow down cell division, or cause cells to die at the 

right time). Also gene mutations can cause some rare syndromes, like tuberous sclerosis 

and Von Hippel- Lindau (VHL). Approximately 24%ï45% VHL patients develop RCC. 

40% of people with VHL most often develop a clear cell KCa; 

¶ gender. RCC is about twice as common in men as in women. It can be result from men 

being more often exposed to cancer-causing chemicals (tobacco, occupational exposure 

with oncogenic agents); 

¶ age. Age-specific incidence rates rise sharply from around the age of 45-49 y., peaking 

in the 80-84 y. age group. The average age of people when they are diagnosed with KCa 

is 64 y.; 
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¶ tobacco smoking. On average, smokers have a 50% increase in risk. The risk is higher 

for those who smoke more cigarettes or for a long time. People who smoke more than 20 

cigarettes a day can have up to double the risk of RCC compared to non smokers; 

¶ obesity. A body mass index (BMI) scores of 25 or above increases a person's chances of 

developing KCa. Those with  BMI Ó 30 are at particularly high risk.  

¶ workplace exposure to certain substances. These substances include: cadmium, some 

herbicides, organic solvents (particularly trichloroethylene). 

A0004. What is the natural course of prostate and kidney cancer? 

Prostate cancer 

Natural course of PCa is not fully understood. PCa can grow extremely slowly or fast, 

while in some patients tumour never progress [61]. Post-mortem studies make it clear that the 

vast majority of PCa never develop into clinically apparent disease. Most men with PCa die with 

PCa, not from it [62] while other patients die of the disease [63]. It is known that progression 

appears to be related to the staging and grade of the tumour [62]. But statistical analysis shows 

that neither age at diagnosis nor stage of cancer is significantly associated with risk of death due 

to Pca [63]. 

Progressed cancer can spread in other parts of the body (metastasize). Local spread can 

occur with cancer invading the nearby tissue, first by perforating the capsule and extending into 

the periprostatic tissues, then to the seminal vesicles, then to the lymph nodes and finally to the 

bones, lungs, and other organs [61]. These organs are reached through vascular system, 

lymphatic channels, or nerves [64]. 

Kidney cancer 

The natural history of RCC is highly variable and unpredictable [65]. Sometimes small 

renal masses may be accompanied by metastatic disease, while patients with locally advanced 

disease may enjoy long-term desease free survival [66]. RCC may remain clinically occult for 

most of its course. Only for 10% of patients disease manifests with the classic triad of flank 

pain, haematuria, and flank mass [67]. 

The natural history of RCC varies according to the characteristic histopathology of the 

renal tumours. The individual prognosis depends upon the characteristics (tumour stage) of the 

renal tumour at the time of detection and intervention [68]. 

About 72% of people with KCa live for at least a year after they are diagnosed. Around 

56% live for at least 5 years. 5- year survival rates by TNM stage are: I - 81%; II - 74%; III - 

53%; IV - 8% [68]. About half (50%) people with KCa live for at least 10 years [69].
 

A0005. What is the burden of prostate and kidney cancer for the patient? 

Prostate cancer 

Very early PCa generally does not cause any symptoms and do not make noticeable 

burden. Prostate enlargement puts much pressure on the urethra, then some symptoms can occur. 

The symptoms include: having to rush to the toilet; passing urine more often than usual; 

difficulty passing urine, including stopping and starting to pass; a sense of not being able to 

completely empty the bladder. Very rarely symptoms can include: pain when passing urine; 

blood in the urine or semen. The symptoms of growths in the prostate are similar whether they 

are benign or malignant [70]. 

Major Quality of Life (QoL) concerns [70,71]: 

¶ sexuality - erectile dysfunction (ED). It can occur from aging, the cancer itself, surgery, 

radiation, and hormonal therapy, that are related with PCa treatment; 

¶ urinary incontinence and bowel changes. Urinary incontinence has been rated more 

bothering outcome than ED. It can lead to anxiety and depression; 
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¶ pain. PCa which has spread to bones may cause pain in back, hips, pelvis and other bony 

areas; 

¶ fatigue. Fatigue and lack of motivation can be caused by illness, hormonal therapy, pain 

medication, steroids, chemotherapy and other factors. Fatigue make a patient more 

dependent on family or friends; 

¶ psychiatric symptoms. PCa can cause depression or anxiety. 

Kidney cancer 

Health related quality of life (HRQOL) issues related to tumour burden in patients with 

RCC include [72,73]: 

¶ anorexia-cachexia syndrome (weight loss, lethargy, fever, night sweats, dysgeusia); 

¶ anemia;  

¶ hypercalcemia (confusion and constipation);  

¶ pain (somatic, visceral, and neuropathic);  

¶ venous thromboembolism.  

Harding et al. found five most frequent symptoms among localized stage RCC patients 

were irritability (79%), pain (71%), worry (71%), sleep disturbance (64%) and fatigue (71%) 

[74]. Another study show that persistent fatigue could have a bad impact on various aspects of 

daily functioning and quality of life (QoL). Patients report that treatment-related fatigue has a 

greater impact than other cancer symptoms such as pain, nausea, and depression [75]. 

In cases of metastatic RCC (mRCC) metastases are associated with symptoms specific to 

the site involved (e.g. lung metastases may cause airway obstruction, bleeding, and dyspnea) 

[72,73]. 

The psychosocial impact of diagnosis with a poor-prognosis malignancy such as mRCC 

also is considerable. As it is reported in a study [76] developing a kidney cancerïspecific 

symptom index, patient-identified psychosocial concerns included emotional distress, losing 

hope, worry about the illness progressing, and HRQOL concerns [77]. 

The same study as mentioned above revealed that among mRCC patients (n = 17), the 

five most frequent symptoms were fatigue (82%), weakness (65%), worry (65%), shortness of 

breath (53%), and irritability (53%). More than 50% of localized and metastatic-stage patients 

reported pain, weakness, fatigue, sleep disturbance, urinary frequency, worry, and mood 

disorders as being moderately to highly relevant [74]. 

A0007.  What is the target population of this assessment? 

Prostate cancer 

 

Primary CRYO  is an option for patients [15,16,77]:
 
 

¶ with organ-confined disease (localized PCa), and those identified as having minimal 

tumour extension beyond the prostate ï tumour stage T1-T2c; 

¶ PSA <20 ng/mL; 

¶ Gleason score Ò7; 

¶ prostate volume < 40 mL; who either do not want or are not good candidates for surgical 

treatment or radiation therapy (because of comorbidities, obesity or a prior history of 

pelvic surgery); 

Potential candidates for salvage CRYO have [15,16]: 

¶ according to European Association of Urologists (EAU) patients with low-risk PCa 

(PSA < 10 ng/mL, < T2a, Gleason score < 6) or intermediate-risk PCa (PSA > 10 ng/mL, 

or Gleason score < 7, or stage > 2b). According to National Comprehensive Cancer 

Network (NCCN) Original clinical stage: T1-T2, NX or N0, PSA now <10 ng/mL; 

¶ life expectancyÓ10 years; 
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¶ low comorbidity rate. 

Kidney cancer 
Clinical specialty societies American Urological Association (AUA) [78], USA national 

cancer groups [79], Canadian Cancer Forum [80], EAU [81], European Society for Medical 

Oncology (ESMO) [82], UK National Health Service (NHS) [83], UK National Institute for 

health Care Excellence (NICE) [84] include CRYO as a treatment option in their guidelines for 

the management of KCa. According to these guidelines, suitable patients are: 

¶ patients who are not good candidates for surgical treatment; 

¶ patients with small (<4 cm) cortical T1 kidney tumour(s); 

¶ frail, older patients; 

¶ patients with multiple bilateral tumours or hereditary RCC; 

¶ solitary kidney tumours. 

A0023. How many people belong to the target population? 

Prostate cancer 

According to 2012 year statistical data incidence rate in Europe were 399,964 cases [85]. 

More than 1.1 million overall PCa incidence cases were recorded in 2012 in the world [37].  

According to 2013 data incidence of PCa in Lithuania reached 17,266 cases [86]. PCa is 

diagnosed for 3000 Lithuanian men every year [87].  

Kidney cancer 

There were 338,000 new cases of KCa diagnosed worldwide in 2012 [38].
 
 

In Lithuania estimated KCa (acc. to ICD-10: C64-66) incidence in 2012 for both sexes 

was 773 cases. The biggest estimated incidence was in age group 75+ years (13.2 per 100,000). 

Estimated KCa prevalence in adult population for 1 year was 19.4 (proportion for 100,000 

persons) [40]. 

A0001. For which health conditions and populations, and for what purposes is the 

cryoablation used? 

 Cryoablation destroys tissue by freezing the cancerous tissue [88]. Cryoablation can be a 

treatment modality for kidney, liver, prostate, lung, breast, bone and soft tissue cancers or breast 

fibroadenoma. Also it can be used as a pain management technique and various nerve issues 

[89]. Prostate and kidney cancer populations are described in an answer of the question number 

A0007. Cryoablation offers certain advantages to patients with comorbidities discouraging 

alternative primary therapies, including patients with inflammatory bowel disease, prior 

gastrointestinal or pelvic surgery, pelvic irradioation, cardiac disease and morbid obesity [90]. 

A0011. How much is cryoablation utilized? 

Prostate cancer 

A recent analysis of 11,892 men in the Cancer of the Prostate Strategic Urologic 

Research Endeavor (CapSURE) registry (enrolled from 1990 to 2008), a national, largely 

community-based PCa registry, revealed that 6.8% had active surveillance, 49.9% had radical 

prostatectomy (RP), 11.6% underwent EBRT, 13.3% had brachytherapy, 4.0% had cryoablation, 

and 11.6% underwent primary androgen- deprivation therapy (ADT) as the primary treatment 

for PCa [9,91]. 

According to primary treatment data from ten institutions, the average number of CRYO 

patients per year, per institution varies from 6 to 240. Overall average number of patients per 

year per institution is 77 [92].  



38 

 

According to salvage treatment data from fourteen institutions, the average number of 

CRYO patients per year, per institution vary from 2 to 19. Overall average number of patients 

per year per institution is 9 [93]. 

Kidney cancer 

Results of a study, analysing annual trends in procedure prevalence show that in a period 

of 1998-2008 year, 25,599 cryo/radiofrequency ablation (C/RFA) procedures for treatment of 

renal neoplasms were performed in USA. The prevalence per 100,000 hospital admissions in 

1998 was 3.7 for C/RFA. Over the study period C/RFA admissions per year increased by 1.05. 

But authors conclude that despite of increasing utilization of nephron-sparing modalities over 

the study period, most patients with chronic kidney disease still received radical nephrectomy 

[94]. 

Another study [95] analysing USA population, while using Surveillance, Epidemiology 

and End Results (SEER) - Medicare data found some treatment trends for small renal masses. 

Authors found that the use of minimally-invasive radical nephrectomy (RN) (34.1% to 30.7%) 

and open radical nephrectomy (28.7% to 21.2%) decreased from 2005 to 2007 year. RN 

remained the predominant treatment in 2007. While the use of ablation (6.1% to 15.4%), 

minimally-invasive partial nephrectomy (PN) (8.3% to 9.9%) and surveillance (2.0% to 3.8%) 

increased over the study period (2005-2007).  Rates of open PN remained stable (20.7% to 

20.2%). It is considered that in succession with AUA guidelines, utilization rates of PN now are 

reaching 90% at many centers of excellence in USA [96]. 

Unfortunately, no information was found about CRYO utilization rates in Europe. 

A0024. How is the health condition currently diagnosed according to published guidelines 

and in practice? 

Prostate cancer 

PCa can be diagnosed with blood test, digital rectal exam (DRE) and biopsy test with or 

without trans rectal ultrasound (TRUS). Primary tests are blood test and DRE  If certain 

symptoms or the results of early detection tests ï a PSA blood test and/or DRE ï suggest that 

patient might have PCa, then biopsy test have to be done. Definitive PCa diagnosis depends on 

the histopathological verification of adenocarcinoma in prostate biopsy cores or operative 

specimens [15,97]. 

Blood test. Blood test is done to evaluate prostate specific antigen (PSA) level in blood. 

Normal PSA levels according to age are given in Table 6. PSA level can fluctuate therefore it 

should be verified under standardized conditions: no ejaculation, no manipulations such as 

catheterisation, cystoscopy or transurethral resection, and no urinary tract infections. Also there 

are many different commercial test kits for measuring PSA, but no commonly agreed 

international standard exists. Further PCa tests have to be carried out in the same diagnostic 

laboratory, using the same methods [15]. 

Table 6. Normal PSA level according to age [98]. 

Age [year] PSA level [ng/mL] 

Ò59 <3 

60-69 <4 

Ó70 <5 

 

Recurrency screening. After complete removal of the prostate, PSA should be 

undetectable, otherwise any measurable PSA may suggest recurrence. According to Phoenix: 

reccurence of cancer is related with increase of PSA level by Ó2 ng/ml above the nadir.
 
 Phoenix 

score predicts clinical recurrence, and progression, but not biochemical recurrence [9]. 
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PSA is a tissue specific but not cancer specific glycoprotein [99], therefore additional 

digital rectal exam have to be done [15,97]. 

DRE. DRE is a procedure during which a gloved lubricated finger is inserted into the 

rectum to feel any bumps or hard areas on the prostate that might be a cancer [97]. DRE is used 

in combination with other diagnostic tests, because 18-45% cases of PCa can be missed, if PCa 

is diagnosed only with DRE [15,100]. 

Prostate biopsy. Biopsy is a procedure in which a sample of body tissue is removed and 

then looked at under a microscope [101]. Biopsy is not mandatory. The need for a baseline 

prostate biopsy should be determined on the basis of the PSA level and/or a suspicious DRE, 

ethnicity, age, comorbidities (American Society of Anesthesiologistsô physical status 

classification index (ASA) and Charlson co-morbidity index), family history, and the therapeutic 

consequences [15,100,102].
 
The elevated PSA level should be verified after a few weeks by the 

same assay under standardized conditions in the same diagnostic laboratory, using the same 

methods [15]. 

Biopsy is taken with a thin hollow needle through the wall of the rectum into the 

prostate. During procedure at least 12 samples of prostate are taken [101]. At least six biopsies 

(three from each lobe), should be taken from peripheral zone. The anterolateral area of the 

prostate should be sampled as well [100]. Biopsies are evaluated according the Gleason scoring 

scale.
 
Meanings of Gleason scores are given in Table 7 [103]. 

TRUS. TRUS is currently used in a number of ways; to estimate the size of the prostate, 

detect PCa, guide needle biopsies, stage the cancers detected and to monitor the disease prior to 

and after treatment [104]. It is based on ultrasound technology [101], and gives a detailed image 

of the prostate glandôs contour, its inner architecture, and adjacent structures [104]. According to 

ESMO for PCa test with TRUS minimum of eight cores have to be obtained [100]. 

Table 7. Meaning of Gleason scores [103]. 

Gleason score Meaninig 

2-4 Cells still look very much like normal cells and pose little danger of spreading 

quickly 

5-6 Intermediate risk 

8-10 Cells have very few features of a normal cell and are likely to be aggressive 

 

If prostate screening test described above shows a probability that cancer has spread 

outside the prostate an additional test of other part of the body needs to be done. Additional tests 

can be axial CT, magnetic resonance imaging (MRI), positron emission tomography (PET), 

imaging technique or bone scan (BS). In most cases these test results are positive when PSA>10 

ng/ml [9,97].
 
According to ESMO for high-risk disease, bone scintigraphy should be carried out 

and an MRI of the pelvis should be considered [100]. 

In Lithuania PCa can be diagnosed with PSA test, DRE test, echoscopy, biopsy with or 

without TRUS.  Progression of PCa risk group can be determined according to tumour type, 

tumour dissemination, and tumour stage according to TNM classification and histological 

differentiation [105]. 

Kidney cancer diagnosis 

As the condition not always has an obvious symptoms until the late stages, KCa might be 

found because of laboratory tests or imaging tests a person is getting for another reason [83]. 

More than 50% of RCC are currently detected incidentally [106].  
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As it is declared in UK Guidelines for the management of urological cancer [83] medical 

history will normally include family history, previous operations, medical conditions such as 

diabetes, hypertension and other conditions affecting renal function. Other factors include 

smoking status, co-morbidities which may affect surgical management as well as symptoms 

which may reflect metastatic disease or paraneoplastic syndrome, e.g. bone pain, haemoptysis, 

cachexia. 

If cancer is suspected, tests will be needed to confirm the diagnosis [106-110]: 

Laboratory tests 
¶ By urinalysis microscopic and chemical tests are done on a urine sample to look for 

small amounts of blood and other substances. About 50% of KCa patients have 

haematuria. Cancer cells also can be found [111].
 

¶ Complete blood count (CBC) test measures the amount of red, white blood cells and 

platelets. Usually anemia (too few erythrocytes) is detected in KCa patients, although 

sometimes because of increased synthesis of erythropoietin polycythemia (too few 

erythrocytes) can be found (norms of erythrocytes [112]: male - 4.7 - 6.1 cells/mcL; 

female - 4.2 - 5.4 cells/mcL) [106].
 

¶ Blood chemistry test can be informative. High levels of liver enzymes (norms [113]: 

alkaline phosphatase- 25-100 un./litre) can indicate KCa. Higher blood calcium levels 

(norms [114]: 8.5 - 10.2 mg/dL) may show that cancer has spread to the bones. A higher 

level of creatinine (norms [115]: male 0.6 ï 1.2 mg/dL, female 0.5-1.1 mg/dL) also 

indicates kidney malfunction [106]. 

¶ Glomerular filtration rate (GFR) - is used to screen for and detect early kidney 

damage and to monitor kidney status. GFR test is done by ordering a creatinine test. A 

low GFR number/level indicates kidney dysfunction (Table 8) [116,117]. 

Table 8. GFR values and interpretation [116]. 

Kidney 

damage 

stage Description 

GFR level 

(mL/min/1.73 m2) Other findings 

1 Normal or minimal kidney 

damage with normal GFR 

90+ Protein or albumin in 

urine are high, cells or 

casts seen in urine 

2 Mild decrease in GFR 60-89 Protein or albumin in 

urine are high, cells or 

casts seen in urine 

3 Moderate decrease in GFR 30-59  

4 Severe decrease in GFR 15-29  

5 Kidney failure <15 
 

Legend. GFR ï glomerular fitration rate; mL/min/m2 ï millilitres per minute per square metre. 

 

Imaging tests and fine needle aspiration and needle core biopsy 

According to ESMO [82], most cases of RCC are strongly suspected by imaging. 

Diagnosis is usually made based onultrasonography results. Further investigation of local 

invasiveness, lymph node involvement or other metastases can be made by CT scan, besides that 

CT provides information about size, shape and position of the tumour, for better detail on image 

contrast medium can be given. MRI can help identify a tumour and determine its size. MRI may 
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also be useful in situations where intravenous contrast cannot be used. For accurate staging of 

RCC, abdominal and chest CT or MRI is mandatory. EAU recommends these tests as the most 

appropriate imaging modalities for renal tumour staging prior to surgery [81].
 
 

Ultrasonography utilises sound waves to produce images of kidneys. The echo-pattern 

images induced by tumour differ from healthy tissue, that helps radiologist to detect kidney 

lesions [118]. 

The effectiveness of PET scan is still being studied. PET scan produces images based on 

the chemical and physiological changes related to a cellôs metabolism. PET can help distinguish 

benign tumour from malignant, determine its stage and spreading [118]. 

During a IVP test, dye is injected into the bloodstream and X-rays are taken with the dye 

highlighting any lesions in kidneys [109].  

Bone scan is not routinely recommended [81]. In cases of metastatic KCa bone scan can 

be useful. Radioactive tracer, which is injected into a patientôs vein, collects in areas of the bone 

and is detected by a special camera. Healthy bone appears gray to the camera, injured areas 

appear dark [108]. 

 Chest X-ray may be done to see if the cancer has spread to the lungs [119]. 

A renal angiogram (arteriogram) - X-ray image of the blood vessels may, it may be used 

to assess the blood supply to the kidneys [120]. 

Other tests can suggest presence of KCa, but only a biopsy can make a definite 

diagnosis. If removal of kidney surgery is recommended, based on a CT scan results a separate 

biopsy may not be needed [108]. A renal tumour core biopsy provides histopathological 

confirmation of malignancy with high sensitivity and specificity. A diagnostic biopsy is 

especially required before treatment with ablative therapies and systemic therapy without 

previous pathologies. The final histopathological diagnosis, classification, grading and 

evaluation of prognostic factors are based on the nephrectomy specimen when available [81,82]. 

KCa diagnostics in Lithuania. According to the Lithuanian state audit report for the 

oncology health care management [121] and The Law on Health System of the Republic of 

Lithuania [122] health care professionals have the right to choose procedures, diagnostic, 

treatment methods and technologies, which are approved by the Ministry of Health of the 

Republic of Lithuania (MoHRL). KCa diagnosis and treatment standards, methodologies or 

procedures, at the national level have not been established [123]. There has only been approved 

MoHRL law, on Description of the procedure for reimbursement of outpatient medicines for 

malignant kidney tumour [124], which is considered as a part of standard management. Since 

there is no approved country-wide KCa diagnosis and treatment methodologies or procedures 

descriptors some medical institutions have developed cancer diagnosis and treatment protocols 

[125], but they are mostly prepared by the same institutions' needs and ability to provide 

services. 

The law of description of the procedure for reimbursement of outpatient medicines for 

malignant kidney tumour [124], determines the order of diagnosis, reimbursement of outpatient 

medicines, treatment efficiency, evaluation and monitoring procedures for malignant neoplasm 

of kidney, except renal pelvis (ICD-10 - C64). Based on this law, the RCC is diagnosed by 

family doctor or other qualified medical professional, according to its powers of investigation 

and suspicion. RCC diagnosis can be made by sending the patient to a health care institution 

with the facilities for investigation of RCC and its spread. RCC diagnosis is determined 

according to the type of tumour, its spread, stages and according to the TNM classification. 

 mRCC diagnosis is confirmed after: 

¶ objective examination of the patient; 

¶ assessment of the clinical and biochemical blood test results; 
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¶ following a biopsy of the tumour and histological evaluation of test data (in case of 

difficult patientós condition, biopsy cannot be performed and only symptomatic 

treatment is applied, the diagnosis of RCC is determined by the consillium of 

physicians); 

¶ following chest X-ray and (or) CT scan; 

¶ following an abdominal CT; 

¶ bone scintigraphy (in case of suspected bone metastasis); 

¶ if necessary, with other tests and taking into account doctors of other qualification 

advice. 

A0025. How is the health condition currently managed according to published guidelines 

and in practice? 

Prostate cancer 

There is no agreement on optimal management of localised disease. Choice of treatment 

include: watchful waiting, active surveillance (Appendix 4), open, laparoscopic or robotic-

assisted RP, EBRT, brachytherapy (BT), high-intensity focused ultrasound (HIFU), CRYO, 

hormonal therapy and palliative ADT [9,100,102]. The gold standard for PCa treatment is nerve-

sparing radical prostatectomy [126,127].According to ESMO CRYO, HIFU and focal therapy 

are not recommended as standard initial treatment, but rather are regarded as options in 

development [100]. 

Patients should have the opportunity to consult with both the urologist and the radiation 

oncologist and should be warned that treatment for PCa may cause sexual dysfunction, 

infertility, rectal/voiding problems and incontinence. PCa management decision is based on risk 

groups. PCa risk groups classification according to disease progression in accordance with the 

NCCN, ESMO, EAU and NICE is given in Table 9. ESMO risk group classification is the same 

as NCCN [100]. 

Table 9. Risk groups according to NCCN, EAU, NICE, ESMO and Lithuanian classification. 
 Very low-risk Low-risk Intermediate-

risk 

High-risk Very high-

risk 

NCCN/ ESMO 

[15,16,100] 

cT1c, GS < 7, 

PSA < 10 

ng/mL, PSADT 

< 0.15, < 3 

positive 

biopsies. 

PSA < 10 

ng/mL, GS < 

7, cT1-2a. 

PSA 10-20 

ng/mL, or GS 7, 

or cT2b-2c. 

PSA > 20 

ng/mL, or GS > 

7, or cT3a. 

>4 cores with 

GS 8-10,  

T3b- T4. 

EAU [15]
 - PSA < 10 

ng/mL, GS < 

7, cT1c. 

PSA 10-20 

ng/mL, or GS 7, 

or cT2b-2c. 

PSA < 20 ng/ 

mL, GS 8-10 or 

> cT3a. 

- 

NICE [102] - PSA < 10 

ng/mL and GS 

< 7 and T1-

T2a. 

PSA 10-20 

ng/mL, or GS 7, 

or T2b. 

PSA >20 

ng/mL, or GS 8-

10, or ÓT2c. 

- 

Lithuanian  

[105] 

- PSA < 10 

ng/mL, GS 6 

and cT1-T2a, 

N0.  

PSA 10-20 

ng/mL, and (or) 

GS 7, and (or) 

cT2b-T2c, N0. 

PSA >20 

ng/mL, and (or) 

GS 8-10, and 

(or) T3-T4, N0. 

- 

Legend: EAU- European Association of Urology; ESMO- European Society for Medical Oncology; GS- Gleason 

score; NCCN- National Comprehensive Cancer Network; ng/mL- nanoprams per millilitre; NICE- National 

Institute for health and Care Excellence; PSA- prostate specific antigen; PSADT- PSA doubling time. 
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Very low-risk.  According to NCCN available treatment for very low-risk group patient 

with expected patient survival (EPS) Ó 20y.: active surveillance, EBRT or BT, RP; with EPS 10-

20: active surveillance; with EPS <10 y: observation [16]. 

Low-risk.  According to ESMO (all patients in low-risk group) and NCCN (for patients 

with EPS <10 y.) available treatment is observation [16,100]. According to NICE for all patients 

in the low-risk group, NCCN and EAU for patients with EPS Ó10 y. is active surveillance 

[15,16,102].
 
Duration of active surveillance is considered according to Table 10 [102]. 

According to NCCN and EAU available treatment for patient with EPS Ó10y. might be EBRT or 

BT, RP Ñ pelvic lymph node dissection (PLND) if predicted probability of lymph node 

metastasis Ó2% [15,16].
 
According to AUA and EAU CRYO as a primary treatment modality 

can be applied for patients with localized PCa with prostate volume <40 mL [15,77]. It also can 

be a treatment modality for those patients whose condition prohibits radiotherapy or surgery 

[15].
 

Table 10. Active surveillance duration [102].
 
 

Timing  Test 

At enrolment in active 

surveillance 

Multiparametric MRI if not previously performed 

Year 1 of active surveillance Every 3ï4 months: measure PSA. Throughout active surveillance: 

monitor PSA kinetics. Every 6ï12 months: DRE. At 12 months: 

prostate rebiopsy. 

Years 2ï4 of active 

surveillance 

Every 3ï6 months: measure PSA. Throughout active surveillance: 

monitor PSA kinetics. Every 6ï12 months: DRE. 

Year 5 and every year 

thereafter until active 

surveillance ends 

Every 6 months: measure PSA. Throughout active surveillance: 

monitor PSA kinetics. Every 12 months: DRE. 

 

Intermediate-risk.  According to ESMO and EAU PCa management for intermediate-

risk group: RP, EBRT with ADT or high dose BT [15,100].
 
According to AUA and EAU 

patients with localized prosatate volume <40 mL can be treated with CRYO [15,77]. CRYO also 

can be used for those patients whose condition prohibits radiotherapy or surgery [15]. 

According to NICE intermediate- and high-risk localised PCa treatment can be active 

surveillance or radical treatment. Active surveillance might be considered for men who do not 

wish to have immediate RP or radical RT. CRYO might be offered in combination with radical 

RT and ADT, rather than radical RT or ADT alone [102]. 

High-risk.  According to ESMO, EAU and NCCN treatment recommendation: EBRT 

with hormonal treatment at least 2 years, RP with extended lymphadenectomy also can be 

considered [15,16,101]. According to NCCN and EAU treatment with EBRT with BT and with 

or without ADT is also available [15,16].
 
According to AEU and Americal Urological 

Assosiation (AUA) CRYO also can be as a treatment modality for a patients with high risk, but 

final threatment decision depends on prostate volume [15,77].
 
Prostate glands > 40 mL should 

be hormonally downsized [15]. 

Very high-risk.  According to NCCN very high rsik patients are those with: T3b- T4; >4 

cores with Gleason score 8-10. Available treatment: RP Ñ PLND or ADT or EBRT with ADT or 

EBRT with BT and with or without ADT [16]. 

Management of PCa recurrence. Salvage treatment after radical prostatectomy (RT).
 

Salvage therapy after failure of RT (which can be given as BT, EBRT with or without ADT) 

might be: surgery, additional RT and CRYO. Salvage after ablative nonradiation treatment post-

CRYO and post-HIFU include repeat CRYO or HIFU, surgery, or RT. ADT alone after a 
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recurrence of PCa is primarily reserved for patients with systemic disease, with the goal of 

delaying progression and reducing morbidity and mortality [9]. 

Metastatic PCa treatment. Treatment modalities of metastatic PCA might include: 

palliative care, bilateral orchidectomy, luteinizing hormone-releasing hormone antagonist 

therapy, begin androgen deprivation therapy and stop bicalutamide treatment (if patient are 

taking bicalutamide monotherapy) [102]. According to NCCN treatment modality for metastatic 

patients might be: ADT or EBRT with ADT (2-3 y) [16]. 

Situation in Lithuania.  In Lithuania treatment type is also selected according to risk 

category. Treatment modality according to risk and risk classification is given in Table 9. 

Details of treatment applicable in Lithuania is given in Table 11 [105]. 

Table 11. Details of prostate cancer treatment according to Lithuanian guidelines [105] 

Risk group 

of patients 

Treatment modality Notes 

Low risk  Active surveillance 

(monitoring/wathful 

waiting) 

Blood test is done every 6 mo. To monitor PSA level, 

if needed  biopsy is done every year.  

Radical prostatectomy 

 

This treatment is designated only when patient refuse 

active surveillance treatment.  

Radiation therapy 

 

This treatment is designated only when patient refuse 

active surveillance treatment. 

Iodine I-125 

brachytherapy 

This treatment is designated only when patient refuse 

active surveillance treatment. 

Intermediate 

risk  

Active surveillance 

(monitoring/wathful 

waiting) 

Patients with life expectancy <10 years, or > 10 years. 

With PSA control test every 6 mo., and if needed 

biopsy test is taken every year. 

Radical prostatectomy Patients with life expectancy > 10 years and for those 

patients, to whom risk of treatment is acceptable. 

Radiation therapy Patients with life expectancy > 10 years, during and 

after radiation therapy is recommended to have 

hormonal therapy up to 6 months. 

Iodine I-125 

brachytherapy  

Patients with life expectancy > 10 years. 

High and 

very high 

risk  

Active surveillance 

(monitoring/wathful 

waiting) 

Patients with life expectancy <10 years, for patients 

with well or moderately differentiation of tumour 

PSA test is done every 6 months.  

Radical prostatectomy This treatment can be chosen by patients with life 

expectancy < 10 years. 

Radiation therapy Patients with life expectancy > 5-10 years. Hormonal 

therapy up to 3 years is recommended. 

Hormone therapy  For those patients, to whom radical treatment is 

forbidden.  

HIFU, CRYO and robotic-assisted radical prostatectomy, are not in the Lithuanian PCa 

treatment guideline. 

Kidney cancer 

The therapeutic approach to KCa is guided by the specific tumour size, location and 

stage of the disease. The probability of cure is related directly to the stage or degree of tumour 

dissemination, often determines treatment of metastatic KCa [67,128-130]. 
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The general treatment options for KCa are as follows [67,130-136]: 

¶ active surveillance (monitoring/watchful waiting); 

¶ surgery: 

¶ tumour resection; 

¶ nephrectomy. 

¶ local therapy: 

¶ cryoablation; 

¶ radiofrequency ablation; 

¶ arterial embolization; 

¶ radiation therapy. 

¶ systemic (whole-body) treatment: 

¶ chemotherapy; 

¶ targeted therapy; 

¶ immunotherapy (biologic therapy). 

¶ combination of treatments; 

¶ palliative (supportive) care. 

 

Management of localised disease, according to tumour stage.  
According to guidelines for the management of urological cancer [83] and EAU [81], 

preferred treatment for localised KCa is surgical, normally radical nephrectomy. Open radical 

nephrectomy is the treatment of choice for larger renal tumours (> 4cm; T3 and T4 [82]) and 

laparoscopic approach may be considered in smaller tumours (< 5 cm or larger if anatomy is 

suitable). It is stated in the EAU Guidelines on renal cell carcinoma [81] and Canadian Kidney 

Cancer Forum Consensus 
 
(CKCFC) report [80] that localised KCa is better managed by partial 

nephrectomy (PN) rather than radical nephrectomy (RN), irrespective of the surgical approach. 

T1 tumours. As the standard of care ESMO [82] recommends PN (in organ confined 

tumours < 7 cm; in compromised kidney function, solitary or bilateral kidney tumours ï without 

tumour size restrictions). Only when PN is not feasible, RN is performed. In patients with small 

cortical tumours (Ò3 cm) older than 70 years, characterized with high surgical risk, solitary 

kidney, compromised renal function, hereditary RCC or multiple bilateral tumours, ablative 

techniques can be an option of treatment [81,82].
 
Active surveillance should be considered in 

patiens Ó75 years, with significant comorbidities and solid renal tumours (<4 cm) [81-84,138].
 

In patients with T1a tumours, EAU recommends nephron-sparing surgery.
 
Whenever it is 

technically possible, nephron-sparing surgery should be prefered over RN in patients with T1b 

tumour [81].
 

T2 tumours. ESMO recommends laparoscopic RN [82]. EAU also suggests this 

approach for localized renal masses not treatable by nephron-sparing surgery [81]. 

T3 tumours. Open RN is recommended but, laparoscopic approach also can be 

considered [82] CKCFC suggests resection of vascular thrombus when applicable (usually 

open), resection of all gross disease including hilar or retroperitoneal extension. PN may be 

considered in highly selected cases by experienced surgeons [80].
 
 

T4 tumours. The only potential T4 disease treatment modality is surgical resection. 

CKCFC states that RN with resection of adjacent organs should be performed when it is feasible 

[80,138].
 
 

Management of metastatic disease. 

 Systemic therapy. As it is stated in the guidelines for the management of urological 

cancer [83], in the assessment of a patient with metastatic disease the following factors should 

be considered for choosing the right path of systemic therapy: performance status; co-

morbidites; site and volume of disease; prognostic score. Also when systemic therapy is 
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considered, accurate histological diagnosis is vital [83]. EAU recommendations [81] on 

systemic therapy for mRCC are presented in Table 13. ESMO recommendations differ 

according to risk stratification used (Table 12). 

Table 12. ESMO-Algorithm for systemic treatment of mRCC [82]. 

Histology and setting Risk group Standard Option 

Clear-cell first line Good or intermediate 

risk 

Sunitinib [I, A] 

Bevacizumab + IFN-Ŭ 

[I, A]  

Pazopanib [I, A] 

High-dose IL2 [III, 

C] 

Sorafenib [II, B] 

Bevacizumab + low-

dose IFN-Ŭ [III, A] 

Sunitinib [II, B] 

Sorafenib [III, B] 

 

Poor risk Temsirolimus [II, A] 

Clear-cell second line Post cytokines Axitinib [I, A]  

Sorafenib [I, A] 

Pazopanib [II, A] 

Sunitinib [III, A]  

Post TKIs Axitinib [I, B]  

Everolimus [II, A] 

Sorafenib [II, A] 

Clear-cell third line Post 2 TKIs Everolimus [II, A]  

Other TKI [IV, B] Post TKI and mTOR Sorafenib [I, B] 

Non-clear-cell 

histology 

  Rechallenge [IV, B] 

Temsirolimus [III, 

B] 

Sunitinib [III, B] 

Sorafenib [III, B] 

Legend. TKI - tyrosine kinase inhibitor; mTOR - mammalian target of rapamycin. 
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Table 13. EAU Guidelines for systemic therapy for metastatic disease [81]. 

RCC 

type 

MSKCC 

risk 

group 

[323] 

First -line LE^  Secondline

*  

LE

^  

Third -

line*  
 

LE

^  
 

Later 

lines 
 

LE  

Clear 

cell* 

Favourabl

e, 

Intermedi

ate 

and poor 

sunitinib 

pazopanib 

bevacizumab 

+ IFN 

Favourablein

termediate 

only) 

1b 

1b 

1b 

after 

VEGFR: 

axitinib 

sorafenib# 

everolimus 

after 

cytokines: 

sorafenib# 

axitinib 

pazopanib 

 

 

2a 

2a 

2a 

 

 

1b 

2a 

2a 

 

after 

VEGFR: 

everolimu

s 

after 

mTOR: 

sorafenib 

 

 

2a 

 

 

1b 

 

any 

targeted 

agent 

 

4 

Clear 

cell* 

poorÆ Temsirolimu

s 

1b any 

targeted 

agent 

4     

Noncl

earcell 

Ä 

any sunitinib 

everolimus 

temsirolimus 

2a 

2b 

2b 

any 

targeted 

agent 

4     

IFN-Ŭ = interferon alpha; LE = level of evidence; MSKCC = Memorial Sloan-Kettering Cancer Center; 

mTOR = mammalian target of rapamycin inhibitor; RCC = renal cell carcinoma; TKI= tyrosine kinase 

inhibitor. 

* Doses: IFN-Ŭ - 9 MU three times per week subcutaneously, bevacizumab 10 mg/kg biweekly 

intravenously; sunitinib 50 

mg daily orally for 4 weeks, followed by 2 weeks of rest (37.5 mg continuous dosing did not show 

significant differences); 

temsirolimus 25 mg weekly intravenously; pazopanib 800 mg daily orally. Axitinib 5 mg twice daily, to 

be increased to 7 

mg twice daily, unless greater than grade 2 toxicity, blood pressure higher than 150/90 mmHg, or the 

patient is receiving 

antihypertensive medication. Everolimus, 10 mg daily orally. 

Ä No standard treatment available. Patients should be treated in the framework of clinical trials or a 

decision can be made in 

consultation with the patient to perform treatment in line with ccRCC. 

Æ Poor risk criteria in the NCT00065468 trial consisted of MSKCC [323] risk plus metastases in multiple 

organs. 

# Sorafenib was inferior to axitinib in a RCT in terms of PFS but not OS [351]. 

^ Level of evidence was downgraded in instances when data were obtained from subgroup analysis within 

an RCT. 

 

Other treatment options. If the primary tumour is in situ, then consideration should 

first be given to the role of cytoreductive nephrectomy (CN) [83]. Although the CKCFC [80] 

recommends CN in patients presenting with mRCC unless contraindications are present. 

EAU states that no general recommendations on local therapy for metastatic KCa can be 

made. The decision to resect metastases has to be taken for each site, and on a case-by-case 

basis; performance status, risk profiles, patient preference and alternative techniques to achieve 

local control, must be considered [81]. Although metastatectomy may be reasonable in patients 

with limited sites of metastatic disease and clinical stability [80]. 

In patients unfit for surgery with massive haematuria or flank pain, embolisation can be a 

beneficial palliative approach [81]. 
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Radiation therapy may be considered to control bleeding and pain from the primary 

tumour, to palliate symptoms from metastases and to stabilize brain metastases [80]. 

Situation in Lithuania. According to the law of Description of the procedure for 

reimbursement of outpatient medicines for malignant kidney tumour [124], pharmacological 

treatment for mRCC or/surgically not resected RCC is based on consensus of physicians. When 

prognosis of the disease (according to Memorial Sloan-Kettering Cancer Center (MSKCC) 

specified in A0004) is good or intermediate sunitinib or pozapanib or IFN-Ŭ 2b are the first line 

treatment options. When prognosis of the disease is bad interferon alfa (IFN-Ŭ) 2b or 

symptomatic treatment is suggested. As a second line treatment after unsuccessful treatment 

with sunitinib or pazopanib, INF-Ŭ is prescribed.  

A0020. What is the marketing authorisation status of the cryoablation? 

Cryoablation systems (manufacturers), which gained market access in Europe with CE mark 

approval are: 

¶ Visual-ICEÈ (Galil Medical) [139]; 

¶ SeedNetÈ (Galil Medical/Oncura) [140]; 

¶ PresiceÈ (Galil Medical) [141]; 

¶ Cryocare CSÊ (EndocareÊ) [142]. 

¶ Cryoablation systems approved by Food and Drug Administration (FDA) for marketing 

in USA: 

¶ Visual-ICEÈ [139] 

¶ PresiceÈ - indications for gynecology are not approved in USA [141]; 

¶ Cryocare CSÊ [142]. 

A0021. What is the reimbursement status of the cryoablation? 

 

Table 14. Reimbursement status of CRYO. 

Country Reimbursement 

status 

Other relevant information 

PCa KCa 

Autralia 

[143] 

No No - 

Lithuania No No 

[144] 

KCa. According to results of our literature review, Cryo isnôt the first 

choicee therapy neither for locallized nor for advanced KCa world-

wide. In Lithuania only the first-line treatment for KCa is reimbursed. 

Japan  Yes 

[145-

147] 

KCa. Galil Medical's CryoHit/SeedNet for MRI received approval for 

small renal tumour cryoablation under MRI-guidance in January 

2010 from the Japan's Ministry of Health, Labour and Welfare 

(MHLW). On 2011 MHLW has approved reimbursement for small 

renal cancer cryoablation using a percutaneous approach, as well as 

under open or endoscopic surgery. 

USA Yes 

[148,149] 

 

Yes 

[150] 

PCa. Cryoablation is reimbursed by Medicare as both for primary 

treatment, as well as for those  patients who fail primary radiation 

therapy. 

KCa. The Centres for Medicare & Medicaid Services has accepted the 

recommendation from American Medical Associationôs Specialty 

Society Relative Value Update Committee and has created a specific 

clinical reimbursement code and rate for percutaneous renal 

cryoablation. 
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DISCUSSION 

 

Prostate cancer is an unpredictable cancer of man's reproductive system that can grow 

extremely fast or never progress at all [61]. Still, advanced disease is usually accompanied with 

major QoL concerns: sexual dysfunction, urinary incontinence, pain, fatigue, psychiatric 

problems [70,71].
 
Moreover, PCa is currently the second leading cause of cancer-related deaths 

in men [33].  

PCa can be diagnosed with blood test, digital rectal exam and biopsy test with or without 

trans rectal ultrasound [15,97]. Disease management decision is based on the risk of the further 

development of the PCa [100] and is related to expected patient survival, prostate volume and 

condition [15,16,102].
 

Although, different guidelines, do not distinguishing one optimal 

treatment for PCa. Alternatively to surgical treatment, conservative modalities, EBRT, BT or 

HIFU, CRYO [9,100,102] could be considered as an option for low/intermediate risk patients 

with localized PCa who are not good candidates for RP [15,77].
 
As well as, CRYO could be 

employed as a salvage procedure for patients with more than 10 years life expectancy and 

<40mL prostate volume [15,16]. 

Another target condition of this HTA is kidney cancer which is an insidious disease, 

mostly found accidentally [106]. Lithuania is the second country in the world where KCa rate is 

the highes [38,39]  

Laboratory, imaging tests and needle core biopsy are needed to confirm the KCa 

diagnosis [106-110] Treatment of KCa is guided by the specific tumour size, location and stage 

of the disease [67,128-130]. According to various clinical practice guidelines, preferred 

treatment for localised KCa is nephrectomy, open approach is considered for large tumours (>4 

cm), while laparoscopic kidney resection is usually performed for smaller ones (<5 cm). For T1 

stage tumours first choice treatment is partial nephrectomy [80-83]. For frail, older than 70 years 

patients with small (<3-4 cm) cortical T1 kidney tumours with no definitive histology of kidney 

lesions CRYO also can be an option of treatment. 

CRYO is an evolving treatment in Europen centers [92], which according to 

manufacturers can be applied for kidney, liver, prostate, lung, breast, bone and soft tissue 

cancers or breast fibroadenoma [88]. 

The CRYO systems used in the included studies were mostly those that hold a CE mark 

are [139-142]: Visual-ICEÈ; SeedNetÈ; PresiseÈ; Cryocare CSÊ. CRYO utilization for PCa 

are reflected by overall average number of patients per year per institution being 77. 

Unfortunately, we found no such data of CRYO utilization for KCa. Little information about 

reimbursement status and overall utilization of CRYO procedure in other European countries 

were found. Additionally, no data on financial burden of KCa in Lithuania was available. 
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DESCRIPTION AND TECHNICAL CHARACTERISTICS OF 

THE CRYOABLARION  TECHNOLOGY  [1] 

 

Element ID Research question 

B0001 What is cryoablation and the comparators? 

B0002 What are approved indications and claimed benefit of cryoablation 

for prostate and kidney cancer? 

B0003 What is the phase of development and implementation of 

cryoablation? 

B0004 Who performs or administers cryoablation? 

B0005 In what context and level of care are the cryoablation used? 

B0008 What kind of special premises are needed to use the cryoablation? 

B0009 What supplies are needed to use the cryoablation? 

B0010 What kind of data and records are needed to monitor the use of the 

cryoablation? 

B0011 What kind of registry is needed to monitor the use of the 

cryoablation? 

B0001. What is the cryoablation and the comparators? 

Cryoablation is a minimally invasive, ablative treatment modality for PCa and KCa that 

destroys tumoral tissue by freezing with presurised argon gas [33,151-153]. CRYO induced 

freezing causes cell death by denaturing protein by dehidration; rupturing cell membranes by 

crystallisation; microvascular stagnation by stasis and microthrombosis with consequent tissue 

ischaemia and apoptosis [33]. Temperature change at a tip of the cryoprobe takes place by 

means of the Joule-Thompson effect, whereby rapid, adiabatic expansion of a gas results in a 

change in the temperature of the gas that is rapidly transferred to the metallic walls of the 

cryoprobe [154]. Argon gas is used in the freezing phase and helium gas is used in the thawing 

phase. Two cycles of freezing and thawing are used, which result in temperatures of -40
0
C. Two 

parameters are related to the degree of cellular destruction: the speed of freezing and the lowest 

temperature attained [33]. Temperature is always limited by proximity of the rectal wall [153]. 

Freezing of the prostate is carried out by placing cryoneedles transrectally using ultrasound to 

guide placement (TRUS). New monitoring techniques using MRI are in development [33]. 

The cryoablation procedure may be repeated [155]. Also it can be used as salvage 

treatment for a local PCa, in the absence of metastatic desease [156]. 

In the included studies used CRYO systems: Oncura, CryocareÈ, EndocareÈ and 

PreciseÊ [90,157-159]
 

 

As mentioned in A0025 choice of treatment (alternatives to CRYO) for PCa and KCa 

include: 

Radiation therapy 

Radiation therapy, stops cancer cells from dividing and growing, thus slowing or 

stopping tumor growth. In many cases, radiation therapy is capable of killing all of the cancer 

cells, thus shrinking or eliminating tumours [160]. Radiation therapy options for PCa and KCa 

include EBRT, intensity modulated radiation therapy (IMRT), BT, PT, radiofrequency ablation 

(RFA) [130,161-165]. KCa are not very sensitive to radiation. Radiation therapy can sometimes 

be used to treat KCa if a personËs health condition is not stable enough for surgery, 

although other treatments might be tried first instead [164]. In selected KCa patients, radiation 
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may be used as a palliative treatment to ease pain and other symptoms of KCa that has 

metastasized [164,166]. 

External beam radiation therapy (EBRT), also called external radiation, is a procedure 

when one or several beams from high energy x-rays are delivered to a tumour. Beams are 

generated outside the patient body and targeted at tumour area [167]. 

Intensity-modulated radiation therapy (IMRT), is an advanced mode of high-precision 

radiotherapy that uses computer-controlled linear accelerators to deliver precise radiation doses 

to a malignant tumour or specific areas within the tumour [160]. IMRT uses multiple small 

photon or proton beams of varying intensities to precisely irradiate a tumor. The radiation 

intensity of each beam is controlled, and the beam shape changes throughout each treatment. 

The goal of IMRT is to conform the radiation dose to the target and to avoid or reduce exposure 

of healthy tissue to limit the side effects of treatment [168]. 

Charged particle radiotherapy (CPR), uses beams of protons charged particles such as 

helium, carbon, neon, or silicon [169,170]. Only protons and carbon iones are used in clinical 

applications. Charged particles represent advancement over photons because the former have 

superior depthïdose distribution. The intensity of the beam determines the dose that will be 

deposited to the tissues. By adjusting the energy of the charged particles and by adjusting the 

intensity of the beam one can deliver prespecified doses anywhere in the patientôs body with 

high precision. To irradiate a whole tumor area, multiple peaks of different energies and 

intensities are combined [170]. 

Brachytherapy (BT), also called internal radiation [171], is a type of radiation therapy 

given at a short distance, which is used to treat cancer [172-174]. There are different types of BT  

(see Table 15). BT treats cancer by placing radioactive sources directly into or next to the 

treatment volume while sparing the surrounding normal tissue, therefore reducing potential side 

effects [174-176]
. 
It is considered that in this way the tumour receives the most effective dose to 

kill the cancer cells.
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Table 15. Types of BT with respect to treatment duration [171, 177-182].
 

 Temporary BT 

 

Permanent BT (seed implantation) 

Description Radioactive material (seeds or pallets) is 

placed inside a catheter or slender tube 

for a specific amount of time and then 

withdrawn 

Radioactive material (seeds  or 

pellets) are placed in or near the 

tumor using fine needle, pemanently 

Material Low dose rate 

implants (0.4 - 2 

Gy/h) 

 

High dose rate 

implants (> 12 

Gy/h) 

 

Permanent implants (ex., Iodine-125, 

Palladium-103). Seeds are known as 

low dose rate (LDR) sources. 

 

Duration Stays for ours or 

days 

Stays up to 20 

minutes, requires 

multiple 

treatments 

Stays in body permanently, are not 

removed 

  Radioactivity diminishes with time 

Target  Lower grade cancers High-grade 

cancers 

Mostly used in the treatment of 

prostate cancer The most commonly 

used treatment site -

prostate 

Procedure Implants are inserted through the perineum 

Surgery, which may 

require anesthesia or 

sedation and 

hospitalization while 

the radiation is in 

place 

Often an 

outpatient 

procedure 

Typically placed by hand with the 

guidance of an imaging test, such as 

ultrasound or CT 

Radiofrequency ablation (RFA) is a procedure using electrical energy and by heating 

cancer cells are destroyed. During RFA imaging tests are used to guide a thin needle to the 

targeted point. High-frequency energy passes through the needle and causes the surrounding 

tissue to heat up, killing the nearby cells [183]. It could be used as a treatment option for both 

PCa (seldom) and KCa [184,185].
 

High Intensity Focused Ultrasound (HIFU) is a non invasive tissue ablation that treats 

cancer by focusing high-intensity ultrasound waves on the affected area causing localized 

heating that destroys the cells in the gland without damaging the surrounding tissue. Focused 

ultrasound works in the same way as rays of sunlight that pass through a magnifying glass and 

are concentrated at a single point, causing a significant temperature rise around the focal point 

[186]. At the point where the ultrasound waves are focused the absorption of the ultrasound 

beam creates a sudden temperature increase (around 85ÁC) which destroys the tissue in the 

targeted zone [187]. The technique is currently used for solid tumours of kidney and prostate 

[188], it is also applicable for salvage therapy for PCa [9,156].  

Surgery  

Prostatectomy ï is a surgical approach to treat PCa, while removing all (radical 

prostatectomy) or part (partial prostatectomy) of the prostate gland [189]. 

Radical prostatectomy - is a operation to remove the entire prostate gland and some 

surrounding tissue (sometimes also nearby lymph nodes and seminal vesicles). There are four 

main types or surgical techniques of RP for PCa treatment [16,190]: 
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open retropubic prostatectomy ï the most common surgical approach [191]. Prostate 

sometimes together with lymph nodes are removed through the incision in the lower belly [192]. 

open perineal prostatectomy. Tissues are removed through the incision in the perineum 

area. Using this surgical technique nerves can not be spared easily, nor can lymph nodes be 

removed [191]. 

Both surgical approaches are done under general anesthesia and require hospitalization. 

Open radical prostatectomy is considered to be the gold standard treatment for localised PCa 

[190,191,193,194]. 

laparoscopic prostatectomy. The surgeon inserts a laparoscope through a small cut (port) 

in the pelvis. The attached laparoscope camera projects an enlarged, high-definition image of the 

surgical area on a screen [190,194]. 

robot-assisted laparoscopic prostatectomy. Operating surgeon makes several small 

incisions in the lower abdomen to remove the prostate while using instruments attached to a 

mechanical device (robot). This technique is considered to allow more precise movements of the 

surgeon's hands [195]. 

 

Partial prostatectomy ï during this surgery only some of prostate tissue is removed, 

usually it is performed through retropubic approach and indicated as treatment of benign 

prostate enlargement [196,197]. 
 

 

 

Kidney resection 

Nephrectomy ï surgical removal of kidney. Kidney resection is the mainstay of treatment 

of Kca [198]. There are two types of nephrectomy for a diseased kidney: partial and radical both 

of them can be performed by an open or a laparoscopic (minimally invasive) approach [199]. 

Radical nephrectomy ï a surgical procedure to remove the entire kidney, the adrenal 

gland, fatty tissue around the kidney and nearby lymph nodes may be removed as well
 

[200,201]. 

Partial nephrectomy is currently the ñgold standardñin the treatment of small renal 

tumours, and CRYO is considered as its alternative. During PN diseased portion of kidney are 

removed surgically while sparing some of the functional units of the kidneys ï nephrons (also 

known as nephron sparing surgery) [143]. 

 Drug therapy for PCa 

Hormone (androgen deprivation) therapy, also called androgen suppression therapy is to 

block the production and use of androgen, in the body, or to stop them from affecting PCa cells 

[202,203]. Often it makes PCa shrink or grow more slowly for a certain time period. But 

hormone therapy alone does not cure PCa [203]. Available treatments to lower androgen levels 

are orchiectomy (surgical castration, surgeon removes the testicles), an outpatient procedure, 

luteinizing hormone-releasing hormone (LHRH/ GnRH) analogue hormones (that can be 

injected or placed under the skin, available a few types of hormones), anti-androgens (drugs, in a 

pill  form taken daily,  that stop androgen from working when binds to androgen receptor, but 

mainly are used if  LHRH analog or antagonist is no longer working) and androgen- suppressing 

drugs, such as estrogens (female hormones) or ketoconazole [202,203]. 

Chemotherapy uses anti-cancer drugs injected intravenous or given orally. These drugs 

enter the bloodstream and go throughout the body, making this treatment potentially useful for 

cancers that have spread (metastasized) to distant organs [204]. Chemotherapy is sometimes 

used if PCa has spread outside the prostate gland and hormone therapy is not working [204,205]. 
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Chemotherapy is not a standard treatment for early PCa. Chemotherapy is not expected to 

destroy all the cancer cells, but it may slow the cancerôs growth and reduce symptoms [204]. 

Doctors give chemo in cycles, with each period of treatment followed by a period to allow the 

body time to recover. Each cycle typically lasts for a few weeks [206]. 

Targeted therapies for kidney cancer, are drugs that block angiogenesis or important 

proteins in cancer cells (called tyrosine kinases) that help them grow and survive. Some targeted 

drugs affect both of these and often shrink or slow the growth of the cancer for a time, but can 

not cure KCa. Targeted drugs are proving to be especially important in KCa, where 

chemotherapy has not shown to be very effective. These drugs are often used as the first line of 

treatment against advanced KCa [207,208]. 

B0002. What are approved indications and claimed benefit of the cryoablation for 

prostate and kidney cancer? 

Indicati ons for CRYO in primary  PCa therapy: CRYO could be indicated for 

patients with clinically organ confined PCa having low-risk tumour features (PSA level Ò10 

ng/mL, Gleason score Ò6, and clinical stage T1c or T2a) [157], although, patients having PCa 

with these characteristics may also do well with comparators (surgery, radiation therapy or 

'watchful waiting', with early or delayed hormonal therapy) [209]. Primary CRYO is not 

recommended for patients with prior history of TURP [210]. 

Indications for CRYO as PCa salvage therapy:  As a salvage therapy CRYO is 

indicated for patients with biopsy-proven local recurrence or persistance of PCa, localized 

disease (T1/T2), low-risk tumour features (PSA < 10 ng/mL, at recurrence; Gleason score Ò7) 

and a life expectancy of more than 10 years at recurrence, also patients should be capable to 

receive spinal or general anesthesia [93,143,211]. Salvage CRYO is conditionally 

contraindicated for patients having large prostate gland (>50cm
3
), extensive defect of prostate 

tissue after previous transurethral prostate surgery, significant symptoms of urinary obstruction, 

history of abdominoperineal resection of major rectal diseases [143]. 

More information, considering patient selection criteriaôs (indications) for CRYO in 

cases of PCa and KCa is addressed in question A0007. 

Indications for CRYO in KCa  include small (<4cm) renal tumours which persumed to 

be cancerous in patients with bilateral tumours or pre-existing renal disease or those who have 

single functioning kidney, when minimally invasive or nephron-sparing treatment is indicated. 

CRYO is relatively contraindicated for patients with hilar or centrally located tumours also in 

case of tumour invasion into the Bellini duct system of kidney [143,212]. 

 

Benefits of CRYO include (advantages over surgery or radiation therapy) [143,155,213-

216]: 

low morbidity; 

low occurrence of incontinence; 

minimal invasiveness; 

can be done using an epidural or spinal instead of general anaesthesia (especially 

relevant for older men and those who have conditions like diabetes, heart disease, lung disease); 

less blood loss; 

shorter hospital stay (usually one or two nights); 

shorter recovery period; 

much less swelling and pain than with standard surgery for prostate cancer; 

unlike EBRT, CRYO procedure may be repeated. 
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B0003. What is the phase of development and implementation of cryoablation? 

For now are known four generations of cryoabalation systems.  

First-generation systems developed by Gonder in the 1960s, using a single transurethral 

liquid nitrogen probe to treat bladder outlet obstruction caused by benign prostatic hyperplasia 

and prostate cancer [217,218]. It had no TRUS guidance or urethral warming measures, and 

used liquid nitrogen to cool the cryoprobes [219]. First generation CRYO systems were 

abandoned because of the unacceptably high morbidity [220] and complication rates [218]. 

Second-generation systems developed in 1993 by Onik et al. [220], implemented the use 

of TRUS to visually track and control ice-ball formation, and urethral warming devices, thereby 

avoiding close proximity of the ice ball to the urethra or rectum to reduce morbidity, and more 

adequately rendering the ice ball to the affected area [219]. 

Third-generation systems improved the precision of ice-ball formation by using ultrathin 

(1.5 mm) cryoneedles with argon- and helium-based systems and the use of templates to assist 

placement [219]. 

Fourth-generation cryotherapy includes the latest development of multipoint thermal 

sensors with precise temperature monitoring along an entire tissue plane to the third-generation 

technique with transrectal ultrasound (TRUS) guidance, a brachytherapy-like template for 

needle insertion, and use of argon gas (freeze) and helium gas (thaw) [221]. 

B0004. Who performs or administers the technology? 

CRYO of PCa is usually done by an urologist [222]. Although percutaneus image-

guided CRYO also can be performed by a specially trained interventional radiologist, a nurse or 

a technician is also needed for insertion of intravenous line [223]. 

CRYO for KCa, as most of kidney surgeries, is performed by an urologist (kidney 

surgeon) in an operating room [224,225]. Although, the procedure is best performed by a 

multispecialty team - a trained urologist working together with interventional radiologist who is 

equipped with CT or MRI scanner. Despite that some urologists and interventional radiologists 

work alone, but the best outcomes and lowest complication rates are achieved when both 

specialists work in tandem [226]. 

B0005. In what context and level of care are the cryoablation used? 

CRYO is intended to be used in the inpatient and outpatient setting for PCa and KCa 

[227-230]. 

CRYO for PCa can be done after induction of regional or general anesthesia [231]. 

Patients stay in the hospital for a shorter time compared with other PCa treatment modalities. 

Some of patients stay in the hospital overnight, but many patients leave the same day 

[88,210,232]. A prostate cryoablation procedure usually takes approximately 90 minutes [210]. 

The type of anesthesia used for cryotherapy depends on how the procedure is being done 

[185]. Percutaneous cryoablation may be performed under conscious sedation, local anesthesia, 

or general anesthesia. Laparoscopic cryoablation is almost always performed under general 

anesthesia [233]. CRYO procedure for KCa often takes less than 2 hours. Inpatient hospital stay 

is around 3 days or less [229]. 

B0008. What kind of special premises are needed to use the technology? 

CRYO is usually performed in an operating room, so only standard equipment is needed. 

Imaging equipment, such as an ultrasound or MRI or CT is needed as a guide for carrying out 

the procedure [226,234].
 



56 

 

B0009. What supplies are needed to use the cryoablation? 

The following accessory single-use only devices are used to conduct cryoablation 

procedures [139,142]: 

¶ cryoablation needles, 

¶ thermal sensors, 

¶ urethral warmer set, 

¶ argon gas cylinder(s), 

¶ helium gas cylinder(s) if using helium for thawing. 

¶ Each treatment requires a special kit: five catheters for kidney treatments, and 14 for the 

prostate [235]. 

B0010. What kind of data and records are needed to monitor the use of the cryoablation? 

No literature was retrieved that identified specific data or monitoring records for CRYO 

treatment outcomes. 

B0011. What kind of registry is needed to monitor the use of the cryoablation? 

Cryo On-Line Data (COLD) Registry was designed to address the relative paucity of 

published PCa cryotherapy data [236,237]. The COLD Registry is sponsored by an unrestricted 

research grant from Endocare [238]. The COLD registry is overseen by a board of 8 urologists 

with independent control of data and publication. An audit function to determine the accuracy of 

the data entered by various sites is performed at 10% of sites by an independent auditor on an 

annual basis [236]. 

No information about registry for KCa cryotherapy was found. 
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DISCUSSION 

 

Target population of this assessment is patients with prostate or kidney cancer. 

Treatment modalities for these patients include: radiation therapy options [161-165,130], 

radiofrequency ablation [184,185], HIFU [188], surgery (open, laparoscopical or robot assisted 

prostatectomy for prostate cancer treatment [16,190,195] and nephrectomy for kidney cancer 

treatment [199]) and drug therapy (hormone [202,203] or chemotherapy [204] for prostate 

cancer and targeted therapies for kidney cancer [207,208]).
 

Cryotherapy also can be used as prostate and kidney cancer treatment modality. It is a 

minimally invasive treatment aproach that destroys tumoral tissue by freezing with presurised 

argon gas [33,151-153]. Cryotherapy is emerging attractive treatment modality. The long 

learning curve has declined with new computer planning programs and guidance systems which 

greatly facilitate the procedure [92]. According to Galil Medical and EndocareÊ guidelines the 

same system is indicated for use in the fields of urology, oncology, neurology, dermatology, 

gynecology, general surgery, thoracic surgery and proctology [139-142,239]
 
Separate system is 

used only for cardiac procedures [240]. 
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SAFETY  [1] 

Element ID Research question 

C0001  What kind of harms can use of the cryotherapy cause to the patient? 

C0002  

C0004  

What is the dose relationship of the harms? 

How does the frequency or severity of harms change over time or in 

different settings? 

C0008  How safe is the cryotherapy in comparison to the comparator? 

C0005  What are the susceptible patient groups that are more likely to be harmed? 

C0007  What are the user-dependent harms? 

C0040  What kind of harms are there for public and environment? 

 

Note! This domain of safety of prostate cancer treatment modality is only about salvage 

cryotherapy treatment. No literature was found that analysed safety for salvage treatment 

modality for prostate cancer. In included studies for kidney cancer, treatment application was 

either not reported at all [241,242]; or aspects of safety were not analysed accordingly to 

treatment intention [243,244] (primary; salvage). No literature was found that analysed safety 

for percutaneous cryotherapy for kidney cancer. This domain of safety of kidney cancer 

treatment modality is only about laparoscopic cryotherapy treatment.  

C0001. What kind of harms can use of the cryotherapy cause to the patient? 

Prostate cancer:  

Adverse events (AEs) and complications were reported in two (of 3) randomized 

controlled trials (RCTs) (n= 488 patients)[155,245], in two (of 5) case series (n= 136) [90,246] 

and one (of 1) case control study (n= 102) [157]. 

Adverse events related to CRYO treatment was divided into four major groups: urinary 

tract, rectum, sexual potency and pain. Significant differences in rates might be due to 

differences in the number of patients and duration of the follow-up. 

Urinary tract 

Urinary tract related AEs were found in two case series (n= 154) [246,158] and in one 

RCT (n= 244) [155], maximum length of follow-up 30 days and 36 months, respectively. AE 

concerning urinary tract listed in a descending order, include: urinary urgency/frequency 

(29.8%) [245], incontinence related events (14.9%-22.6%) [245,246], retention (0%-15%) [90, 

158,245,246], lower urinary tract symptoms (13.2%), urinary tract infection (5.6%), haematuria 

(3.8%), dysuria (2.8%) [246], bleeding (1.2%) [245] and urethral stenosis (0%-2%) [90,158, 

246]. Lower urinary tract symptoms encompass weak or intermittent urinary stream, straining, 

hesitancy, terminal dribbling, incomplete emptying, urgency, frequency, urgency incontinence 

and nocturia [247]. Lower urinary tract symptoms separated according to events, in descending 

order include: urgency (8.5%), unspecified events (3.8%) and frequency (0.9%) [246]. Rate of 

AEs related to urinary tract other than genitourinary urgency/frequency, incontinence, retention 

and pain was 17.3% [245]. 

 

Rectum 

Adverse events related to rectum, were documented in two case series (n= 154) 

[158,246], and two RCTs (n= 488) [155,245], length of follow-up 30 days and 36 months, 

respectively. AEs concerning rectum were listed in a descending order, include: diarrhea (4.2%), 
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constipation (4.1%) [155], bleeding (0.94%-3.5%) [245,246], incontinence (3.5%), 

urgency/frequency/diarrhea (3.1%), anorectal events (2.4%) [245], perineal fistula (2%) [158] 

and proctitis (0.8%). Rate of AEs related to gastrointestinal events other than 

urgency/frequency/diarrhea, incontinence, proctitis, pain, bleeding and anorectal AE was 2.4% 

[245]. 

Sexual potency 

AEs related with sexual potency were documented in one RCT (n= 244) [155]. Moderate 

to severe problems with sexual function were reported for 12.5% of men at baseline, with the 

percentage increasing to 53% at 36 months of follow-up (n= 244). 

AEs related with men genitals were documented in two case series (n= 154) [158,246] 

include: bruised perineum (1.9%), scrotal oedema (7.2%), epididymitis (3.6%), prostatitis 

(1.8%), balanitis (2.8%), prostatic abscess (1.8%), perineal abscess (0.9%) [246], cavernous 

corpus necrosis (2%) [158] and phimosis (0.9%) [246]. Some of these AEs can affect sexual 

potency. 

Pain 

Adverse events related to pain were documented in 1 case serie (n= 106) [246] and one 

RCT (n= 244). Pain associated to CRYO treatment can occur in urinary tract (4.3%) [245], 

testicles (0.94%) and rectum (1.9%) [246]. Gastrointestinal pain is also possible (6.7%) [245]. 

 

Other AEs reported in 1 RCT (n= 244) after 36 months follow-up include: shortness of 

breath (1%), insomnia (7.1%), appetite loss (1%) and fatigue. All of these events compared with 

baseline evaluation increased after CRYO from 0.4% to 3.1% [155]. 

The most frequent AEs were: urinary urgency/frequency (29.8%) [245], urinary retention 

(15%) [158], incontinence related events (22.6%)[246] and sexual bother (53.3%) [155]. In two 

other studies the most frequent AE cannot be extracted, due to poor reporting of the whole 

spectrum of AE [90,157]. Severe AE rate ï 5.1% [245].
 

Kidney cancer 

CRYO AEs, related to kidney cancer treatment were reported in all studies: two case 

series [241,243] and two cohort studies [242,244] (n= 318) of moderate quality.  

AEs related to CRYO for KCa listed in descending order include: urinary tract infection 

(5.3%) [241], postoperative bleeding (0%-4.3%) [242,244] , perirenal hematoma (3.5%) [241], 

postoperative pulmonary adverse events (3.3%), infection (3.3%) [244], atrial fibrillation 

(1.8%), myocard infarct (1.8%) [241], pneumonia (1.6%-1.8%) [242,243], pain and fever (1.8), 

corneal eye lesion (1.8) [241], port site/wound complication (1.8%), ureteric injury to near 

organs (1.8%) [242], ileus (1.8%) [241], splenic hematoma (0.8%), bilateral atelectasis (0.8%), 

pneumothorax (0.8%), retroperineal bleeding (0.8%) and artery injury (0.8%) [243].  

In one case serie (n= 103) [242] early surgical complications were evaluated. 

Complications requiring surgical, endoscopic or radiological intervention (Clavien Dindo Grade 

IIIb complications) occurred for 1.8% of patients. 

C0002; C0004. What is the dose relationship of the harms? How does the frequency or 

severity of harms change over time or in different settings? 

Prostate cancer 

The minimum safe distance was Ó 1 cm from the prostatic capsule and Ó0.8 mm from the 

urethra [158]. 
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In three studies (of 6), where AEs were listed, CRYO system was named [90,157,158] 

Changes in frequency of main AEs according to CRYO system are given in Table 16. Data of 

urinary tract, rectum and pain cannot be compared because of lack of information. Using Oncura 

and PreciseÊ system sexual potency decreased immediately after procedure and did not reach 

baseline EF level after 36 and 6 months, respectively [157,158].
 

Table 16. Changes in frequency of the postoperative adverse events according to cryotherapy 

system. 

 

 

 

Adverse events 

CT system/ Therapy intention and application 

Oncura* / 

Primary CT: 81 

pts.[157] 

Endocare CryocareÈ/ 

Primary CT: 17 pts.; 

SCT: 5 pts.; 

Focal CT : 4 pts. [90] 

Galil PreciseÊ/ 

Primary focal CT [158] 

Urinary tract  NR Urinary retention: 0 

(0%); 

Urethral stricture: 0 

(0%). 

Urinary retention:  

7 (15%) (up to 30 d.);  

Urethral stenosis: 1 (2%) 

(up to 30 d.). 

Rectum NR Recto-urethral fistula: 0 

(0%). 

Perineal fistula: 1 (2%) 

(up to 30 d.). 

Sexual potency According to IIEF-EF,  

Baseline: 27.8Ñ2.1; 

After 36 mo.: 22.7Ñ5.4. 

With prior satisfactory 

EF (after FCT): 0 (0%). 

EF are decreased at 6 

mo. after CT, compared 

to baseline data.** 

Pain NR Post-OP chronic pelvis 

pain: 0 (0%). 

NR 

Legend: * now Galil Medicals; ** shown in a diagram, without accurate estimate; CT- cryotherapy; d- day(s); EF- 

erectile function; IIEF-5- 5 item version of the International Index of Erectile Function; IIEF-EF- erectile function 

domain of International Index of Erectile Function; NR- not reported; OP- operative; pts- patients; SCT- salvage 

cryotherapy; UK- United Kingdom.  

Kidney cancer 

No evidence was found to answer the research question. 

C0008. How safe is the cryotherapy in comparison to the comparator? 

Comparing CRYO treatment for prostate cancer with: 

High Intensity Focused Ultrasound (HIFU) 

HIFU and CRYO were compared in one case control study (n= 102) [157]. According to 

IIEF-EF score erectile function decreased immediately after treatment in both groups, with a 

larger decline in the CRYO patients in each time point. At 36 months post-treatment, CRYO 

patients experienced lower erectile function recovery rate (46.8%) compared with HIFU 

(65.5%) patients. According to IIEF-EF score at 36 months HIFU group reached preoperative 

erectile value (no dysfunction) while CRYO group did not reach initial (no dysfunction) value at 

the same time point. CRYO erectile function was evaluated as mild dysfunction after 36 months. 

External beam radiation therapy (EBRT) 
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CRYO compared with EBRT in two randomized control trials (n= 488) [245,155]. 

Overall genitourinary and gastrointestinal AEs rates are higher in common size groups (114 and 

117, respectively): EBRT (374 events) group compared to CRYO group (255 events). However, 

only gastrointestinal AEs frequency rate was higher in EBRT group (57.2%) compared with 

CRYO group (22.4%). Frequency of genitourinary AEs was higher in CRYO group (CRYO 

77.6%, EBRT 42.7%). Slightly higher amount of severe AEs were in CRYO group (5.1%) 

compared with EBRT group (4.0%) [245]. 

Most frequent genitourinary AE in CRYO and EBRT groups coincide and is urinary 

urgency/frequency (29.8% and 18.9%, respectively). The most frequent gastrointestinal AEs 

differ between groups: in CRYO group it is pain (6.7%), in EBRT group - anorectal AEs 

(14.4%) [245].
 

Other than gastrointestinal or genitourinary AEs observed at 36 months after therapies 

were also slightly higher in EBRT group compared to CRYO. These AEs include: shortness of 

breath, insomnia, appetite loss and complications. All these EBRT AEs values are higher from 

1.1% to 3.1% than CRYO AEs values, but results are not statistically significant [155]. 

Comparing CRYO treatment for kidney cancer with: 

Robot assisted laparoscopic partial nephrectomy (RPN) 

CRYO was compared with RPN in one case serie (n= 103) [242]. Mild (Clavien grade I) 

complication rate was lower in RPN group (4.3%), compared with CRYO group (5.4%).  Severe 

(Clavien IIIb) complication rate was higher in RPN group (4.3%), compared with CRYO group 

(1.8%). There was no conversion to radical surgery in CRYO group, while in RPN group it have 

to be done for 4.3% of patients. Bleeding rate was slightly higher in laparoscopic CRYO group 

(5.4%), compared with RPN group (4.3%). Although the mean blood loss was 47.14 mL and 

97.26 mL for the laparoscopic CRYO and RPN groups, respectively (p=0.251). The rest 

postoperative complications were observed only in laparoscopic CRYO group include: 

Group of genitourinary  AE CRYO (n=117), (%) EBRT (n=114), (%) 

Urgency/frequency 29.8 18.9 

Incontinence 14.9 4 

Retention 10 7 

Bleeding 1 0.5 

Other 17 2.7 

Group of gastrointestinal AE CRYO (n=117), (%) EBRT (n=114), (%) 

Urgency/frequency/diarrhea 3 14 

Incontinence 3.5 5 

Proctitis 1 13 

Bleeding 3.5 9 

Anorectal 2 14 

Other 2 0.4 

Pain CRYO (n=117), (%) EBRT (n=114), (%) 

Genitourinary 4 9.6 

Gastrointestinal 6.7 0.5 

Lytinǟ funkcija  CRYO (n=48), sexually active 

man before treatment (%) 

EBRT (n=47),  sexually active 

man before treatment (%) 

None intercourse at 36 mo. 70,8 70,2 
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postoperative pneumonia (1.8%), ureteric injury to near structures (1.8%) and port site/wound 

complications (1.8%). 

Laparoscopic Partial Nephrectomy (LPN) 

CRYO was compared with LPN in one case study (n= 78) [244]. In this study intra-

operative and postoperative complications occurring within 1 month and urological 

complications and mortality within 3 month of surgery were recorded. 

Overall intra-operative complication rate in CRYO group was lower (3.3%) compared 

with LPN group (16.6%). Haemorrhage rate was lower in CRYO group (3.5%), compared with 

LPN (6.2%). Other complications were found only in LPN group include: urethral injury (2.1%) 

and open conversion (8.3%). LPN was associated with greater blood loss (391 vs. 162 mL, 

p=0.0003) [244]. 

Post-operative complications rate was also higher in LPN group (22.9%) compared with 

CRYO group (6.7%). Pulmonary complication was higher in CRYO group (3.3%) compared to 

LPN (2.1%). Infection was observed only in one CRYO patient (3.3%). Other complications 

were found only in LPN group include: urine leak (4.2%), haemorrhage (8.3%), myocardial 

infarction (2.1%) and trombo-embolic complication (6.3%) [244]. 

C0005. What are the susceptible patient groups that are more likely to be harmed? 

Prostate cancer 

Patients with higher Gleason grades showed a trend to higher risk of complications 

[246]. 

Kidney cancer 

No evidence was found to answer the research question. 

C0007. What are the user-dependent harms? 

Prostate cancer 

CRYO remains operator-dependent and complication rates have varied according to site, 

technique, and indications [155]. Ipsilateral recurrences could be the result of unsuccessful 

freezing [158]. Cryotherapy can damage the cavernosal nerves responsible for erectile function 

and impair the penile arterial blood supply [157]. Axonal regeneration may lead to erectile 

recovery using sildenafil and a vacuum erection device. However, according to Li et al. 10.8% 

of patients (from CRYO (4.9%) and HIFU group (5.9%)) withdrew in the first 6 months after 

surgery because of the vacuum device ïrelated side effects [157]. 

 

Kidney cancer 

Colon can be damaged by direct puncture or by the advancing ice ball (which led to 

necrosis and fistula), during CRYO for KCa [243]. 
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DISCUSSION 

Cryotherapy can be treatment modality for prostate and kidney cancer patients. This 

treatment approach can cause some adverse events for both populations.  

The most frequent adverse events related to primary CRYO for prostate cancer treatment 

are: urinary urgency/frequency, urinary retention, incontinence related events and sexual bother 

[155,158, 245,246]. Salvage cryotherapy adverse events have been reported only in one article. In 

that study no intra-operative and post-operative adverse event has been found [246]. Adverse 

events of salvage cryotherapy after radiotherapy include: lower urinary tract symptoms (0%-

90%), erectile dysfunction (72%-86%),
 
severe incontinence (0%-83,3%), tissue slough (0%-

52.2%), perineal pain (0%-39.5%), stricture (0%-39.1%), retention (0%-29%) and other adverse 

events [9,92,93,211,221]. Salvage cryosurgery has more adverse effects, but remains an option 

for radiorecurrent prostate cancer patients [92].
 

Sexual function had not remove back to baseline level at 36 months after CRYO for 

prostate cancer treatment [155,157]. The option of HIFU [92,157] or EBRT [155] may be more 

attractive to the patient who wants to avoid erectile dysfunction afterward, to maintain their 

quality of life. 

It is also important to note that in one study some adverse events related with prostate 

cancer treatment such as perineal bruising, oedema and mild perineal pain, were expected events 

during the normal postoperative course and were not listed as complication [158]. Other reported 

complications such as epididymitis or prostatitis may not be related to the surgery and may 

represent normal background urological complaints in aging males [246]. 

The most frequent adverse events related to laparoscopic CRYO treatment for kidney 

cancer are: bleeding, urinary tract infection and pneumonia [241-244]. None of our included 

articles contain information about percutaneous CRYO approach; however major post-operative 

complications of percutaneous CRYO include: hypertension and pulmonary oedema, large 

haematoma, clot colic, pulmonary embolus, urine leak, anaemia, abscess, infection, haematuria, 

urethral stricture  [248]. 
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CRYO for kidney cancer treatment was compared with RPN and LPN. Both comparators 

were associated with conversions to radical surgery, greater blood loss and higher amount of 

complications compared to CRYO [242,244].
 

Although safety domain data shows CRYO benefits compared with other treatment 

techniques, randomized control trials and well designed long-term data on oncological control is 

lacking for both indications [218,249]. There is no
 
uniform definition of treatment of prostate 

cancer success [92]. To determine the true impact of treatment for kidney cancer a properly 

designed trial would follow these ablated tumours for at least 5 years. In the absence of such 

data, partial nephrectomy remains the standard of care for small renal masses [249]. 

 

 

 

 

 

 

CLINICAL EFFECTIVENESS  [1] 

Element ID Research question 

D0001  What is expected beneficial effect of the cryoablation on overall 

mortality? 

D0002  What is the expected beneficial effect on the kidney cancer and prostate 

cancer specific mortality? 

D0003 What is the effect of the intervention on the mortality due to other causes 

than the prostate and kidney cancer? 

D0005 How does the cryoablation affect symptoms and findings of prostate and 

kidney cancer? 

D0006 How does cryoablation affect progression of prostate cancer and kidney 

cancer? 

D0011 What is the effect of the cryoablation on patientsóbody functions? 

D0016 How does the use of cryoablation affect activities of daily living? 

D0012 What is the effect of the cryoablation on generic health-related quality of 

life? 

D0013 What is the effect of the cryoablation on cancer specific health-related 

quality of life? 

D0017 Was the use of cryoablation for prostate and kidney cancer worthwhile? 

 

 

Note! In this domain clinical effectiveness of CRYO for prostate cancer is analysed 

according to treatment intention: primary (initial treatment) or salvage (after primary treatment, 

in all cases ï radiotherapy). The same strategy was not possible for CRYO clinical effectiveness 

for kidney cancer, because of lack of evidence (4 studies). In included studies for kidney cancer, 

treatment application was either not reported at all [242,241]; or aspects of clinical effectiveness 

were not analysed accordingly to treatment intention [243,244] (primary; salvage). Therefore 

analyzing clinical effectiveness for kidney cancer CRYO was considered as primary therapy. 
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D0001. What is expected beneficial effect of the cryoablation on overall mortality? 

Prostate cancer 

 Primary therapy. Two RCT studies (n= 306) [218,245] of high and moderate quality 

with long follow-up (median 100-105.2 months) were available for CRYO comparison with 

EBRT. In terms of overall survival rates both technologies are statistically equaly effective.
 
5 

year overall survival in CRYO arm was 89.7% vs. EBRT ï 88.3% (p=0.78) [245],
 
8 year overall 

survival after CRYO ï 60% vs. EBRT ï 62.1% (p>0.05) [218]. 

Salvage therapy. No literature was retrieved that analysed overall survival/mortality 

rates. 

Kidney cancer 

Overall survival of kidney cancer patients was reported in one cohort study [244] and 

one case serie [243] (n=158).
 
Although the quality of evidence is moderate, it shows that there is 

no difference (p=0.74) between primary LPN vs. laparoscopic primary/salvage (not analysed 

separately) CRYO in terms of 3, 5 and 7 year overall survival rates which are: 93%, 93%, 86% 

vs. 93%, 88%, 82%, respectively [244]. Together with results from case serie 5 year overall 

survival after CRYO comes into the range of 84%-88% [243,244]. Half of patients (51%) 

survive 10 years after CRYO [243].  

D0002. What is the expected beneficial effect on the kidney cancer and prostate cancer 

specific mortality? 

Prostate cancer 

Primary therapy. According to two RCTs (n= 306) [218,245] PCa specific survival rate, 

same as overall survival rates do not differ statistically significantly after CRYO comparing to 

EBRT. It is found to be similar at 5 year after CRYO (96.4%) vs. EBRT (96.1%) [245] and at 8 

year after CRYO (64%) vs. EBRT (69%) (p>0.05) [218].  

Salvage therapy. No literature was retrieved that analysed disease specific 

survival/mortality rates  

Kidney cancer 

Results of moderate quality cohort study shows that LPN is superior than CRYO 

(p=0.027) in terms of 3, 5 and 7 year disease specific survival rates (100% vs. 93%, 88%, 82%, 

respectively) [244]. Results of case serie [243] indicates even better 5 year KCa specific survival 

rate after CRYO ï 92%, and promising 10 year survival rates ï 83% (p>0.05). 

D0003. What is the effect of the intervention on the mortality due to other causes than the 

prostate and kidney cancer? 

Prostate cancer 

The rate of mortality due to other causes than prostate cancer has not been reported. 

Kidney cancer 

Deaths due to non-KCa related causes after CRYO were reported in one cohort study 

[242] and two case series [241,243] (n= 240). Seven patients died after laparoscopic CRYO:
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one patient died from myocardial infarction [242], one after salvage radical nephrectomy [243] 

and causes of death of five patients were not reported [241]. However, no direct relations of 

CRYO with deaths were reported. 

D0005. How does the cryoablation affect symptoms and findings of prostate and kidney 

cancer? 

Prostate cancer 

Positive/negative biopsy rate 

Primary therapy. Two RCTs [218,245] (n= 306) with the variating follow-up (9-128 

months), showed that positive biopsy rate after CRYO ranges between 7.7%-22.6%.  

Contradictory results comparing different treatment modalities were found. Chin et al. [218] 

reported no difference (p>0.05) between EBRT (19.4%) and CRYO (22.6%) patients (37.7 and 

43 months after treatment, respectively). Nevertheless, RCT with larger sample size, but similar 

follow-up (36 months) notified significantly (p=0.0004) more positive biopsies after EBRT 

(28.9%) than CRYO (7.7%) [245].  

In two case series (n=154) [158,246], negative biopsy rate after primary CRYO ranged 

from 53.33% to 74%, when follow-up varied from 7.4 to 43.2 months.  

 

Salvage therapy. One case serie [250] (n=122) with the median 70 months follow up 

period reported overall negative biopsy rate of 23.1%. Although any conclusion from one study 

can not be made. 

Prostate-specific antigen (PSA) 

PSA level changes were reported in one case control [157] and two case series (n= 180)
 

[90,158], in all studies it was decreasing after treatment irrespective of treatment modality. In 

another 7 studies [155,156,159,218,245,246,250]
 

PSA levels were reported only before 

treatment. 

Primary therapy.  PSA value during follow-up (6-36 months) was significantly lower 

than baseline post CRYO and HIFU at every time point, but did not differ between treatment 

modalities at 36 months being 0.51 vs. 0.42, respectfuly (p=0.06) [157]. Summarized results of 

two studies [90,157]
 
show decrease in PSA level from median 5.5-6.94 ng/mL before CRYO to 

0.5-0.7 ng/mL 18 months after CRYO. Another case series [158] shows that PSA decreased 

from baseline mean 6.1 ng/mL to 2.8 ng/mL three months after CRYO (p<0.001). 

 

Salvage therapy. One case series study had mixed population of patients with primary 

and salvage CRYO (salvage 5/26), although results of PSA level changes were not analysed 

separately [90]. 

Kidney cancer 

Estimated glomerular filtration rate (eGFR) 

eGFR was observed in one case serie [243] and two cohort studies [242,244] (n= 261). 

Results of case serie [243] indicated that CRYO has minimal impact on renal function, 

considering eGFR,  eGFR  decreased from 66 to 59.6 (ml/min/1.73m
2
) at median 24 months 

post CRYO.  

Meanwhile, comparing CRYO with RPN, pre-treatment  eGFR (>60mL/min/1.73m
2
) 

remains post operatively in 78.7% of RPN patients and 55.4% of CRYO patients. Although, 
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statistical significance of these differences is not reported. [242]. However, smaller mean 

decrease of eGFR (mL/min/1.73m
2
) by three months was reported to be after CRYO (7.3Ñ12.2) 

than LPN (14.5Ñ16.4) (p=0.02) [244]. 

Serum creatinine level (SCr) 

SCr data was investigated in two cohort studies (n= 181) [242,244] and similar tendency 

of SCr increase after treatment was reported. Results suggest that after LPN mean increase of 

SCr is 0.4Ñ0.5mmol/L and half that size after laparoscopic CRYO 0.2Ñ0.3mmol/L (p=0.04) 

[244]; mean increase in SCr after RPN is 9.214 mmol/L, after CRYO ï 5.4 mmol/L (p=0.66) 

[242].  

Pain 

Pain was inquired in one case serie [241] where pain level (measured with Visual 

Analogue Scale (VAS) after laparoscopic CRYO did not return to baseline and remained higher 

after 3 months (median VAS score: baseline 0 (0-75), after two weeks ï 6 (0-84), after three 

months ï 0 (0-78)). 

D0006. How does cryoablation affect progression of prostate cancer and kidney cancer? 

Prostate cancer 

Primary therapy. This question was covered in 2 RCTs [218,245] (n= 306). Results of 

theese studies, comparing CRYO vs. EBRT are inconsisten. Calculated biochemical PCa free 

survival rate at 8 year is significantly lower after CRYO than EBRT (17.4% vs. - 59.1%, 

p=0.01) [218]. Higher biochemical failure rate at 36 months (PSA nadir+2ng/mL) was observed 

in CRYO (17.1%) patients vs. EBRT (13.2%) (dif.-3.9; 95% CI, -5.3 to 13.2), although this 

trend reversed after 84 months: CRYO ï 27% vs. EBRT ï 31.7% (dif. 4.7; 95% CI, -17.5 to 8) 

[245]. 

Salvage therapy. 3 case series [90,156,250],
 
(n=308) covered this question. After salvage 

CRYO biochemical PCa free survival rate at first year is 89%, at 2 year ï 73.7%, at 3 year ï 

66.7% [156], at 5 year ï 28% [250]. Better (p=0.01) outcomes of 1, 2, 3 year biochemical 

disease free survival rate were seen in patients with pre salvage PSA <5 ng/mL (95.3, 86.7, 

78.3%) vs. those who had PSA Ó5 ng/dL (81.4, 58.4, 52.9%) [156]. Biochemical failure (when 

PSA nadirÓ2 ng/mL) after mean 20.8 month follow-up was seen in 40% of patients after salvage 

CRYO, but none of the patients after primary CRYO [90]. 

Kidney cancer 

Two cohort studies [242,244] and one case serie [243] (n= 261) reported KCa 

progression in terms of disease recurrence, recurrence free survival and KCa free survival.  

KCa recurrence was detected in 3.6-21.2% [242,243] patients post CRYO and 6.4% 

patients after partial nephrectomy (follow-up ranged between 60-133 months) [242]. Also, it 

was noted, that history of previous RN is an idependent predictor of disease recurrence after 

CRYO [243]. 

There was no significant difference (p=0.05) of 3, 5, 7 year local recurrence free survival 

between LPN (100%) and CRYO (92%, 86% 86%, respectively) patients. However, KCa free 

survival rates are significantly (p=0.0003) higher after LPN than CRYO [244]. Joint results of 

cohort and case serie show that KCa free survival rates after CRYO at 3 year is 78% [242], at 5 

year ï 64%-81% [242,243], at 7 year ï 43% [242]; at 10 year ï 78% [243] and after 3, 5, 7 year 

post LPN ï 96% [244]. 
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D0011. What is the effect of the cryoablation on patientsóbody functions? 

Prostate cancer 

Genitourinary and reproductive functions 

Primary therapy. Genitourinary and reproductive functions were assessed in one RCT 

[155], one case control study [157] ant two case series (n= 500) [158,246]. 

CRYO causes significantly decreased erectile function comparing to HIFU. After 36 

month follow-up mean index score (International Index of Erectile Function (IIEF)) was lower 

in CRYO group (22.7Ñ5.4) than in HIFU (26.2Ñ3.5) (p=0.042). Moreover, CRYO patients 

experienced (p=0.021) lower erectile function recovery rate (48.8%) compared to HIFU group 

(65.5%) [157]. Results of two case series [158,246] where Sexual Health Inventory for Men 

(SHIM) was used indicate that erectile function decreases significantly after 3 months, but no 

statistically significant differences are found after 6 months post CRYO [158]. However, 45.3% 

of patients needed therapy after CRYO for erectile dysfunction and 20.8% patients used erectile 

aids during the follow up (median 25.7 months) [246]. 

Evidence from RCT show that CRYO is also associated with significantly more acute 

urinary dysfunction than EBRT (mean Prostate Cancer Index (PCI) score at 3 months: CRYO ï 

69.4; EBRT ï 90.7; p<0.001) [155]. Although evidence from case series are in contrary, 

reporting that after CRYO incontinence related events were detected in 22.6% of patients, 

usually resolved after the mean of 9 months [246]. As well, there is no difference of baseline 

International Prostate Symptom Score (IPSS) and 3, 6 months post operation (8.7 and 7.5, 8.8, 

respectively; p>0.05)
 
[158]. 

Salvage therapy. No literature was retrieved that analysed disease cryoablation effect on 

body functions 

Kidney cancer 

No studies that addressed this question were identified. 

D0016. How does the use of cryoablation affect activities of daily living? 

No information was provided on issues that were related to activities of daily living. 

D0012. What is the effect of the cryoablation on generic health-related quality of life? 

Prostate cancer 

No studies that addressed this question were identified. 

Kidney cancer 

Generic HRQoL was addressed in one case serie (n=57) [241], where QoL was assessed 

dividing into various domains using Medical Outcome Study 36-item Short Form Health Survey 

(SF-36). Results show that 9 month post CRYO QoL gets better in domains such as physical 

functioning (difference in median score, from baseline - 8), roles physical (dif. ï 25), bodily 

pain (dif. ï 16), general health conception (dif. -5), social functioning (dif. -1), roles emotional 

(dif. -6).  



69 

 

D0013. What is the effect of the cryoablation on cancer specific health-related quality of 

life? 

Prostate cancer 

Primary therapy. PCa specific QoL was assessed and compared after various treatment 

modalities in 2 moderate quality studies [155,159] with the biggest sample size (overall 

n=1029). 

Results of a RCTs [155], where Prostate Cancer Index was used (where bigger score 

indicates better QoL), revealed no difference (p>0.05) in a long-term (3 years) of QoL outcomes 

between EBRT and CRYO patients, with a few exceptions in terms of sexual function and 

urinary dysfunction. Better (p<0.001) sexual function after 3 months reported in those treated 

with EBRT (mean Prostate Cancer Index: CRYO ï 7.2; EBRT ï 32.9), urinary dysfunction 

(mean CRYO ï 69.4; EBRT ï 90.7; p<0.001). Although, as authors noted, short term QoL 

results could be affected by 77% completion rate in EBRT group. Overall, patients regained 

baseline QoL levels by 1 year and maintained it. Cohort study [159], where the same QoL 

assessment instrument was used compared 4 different PCa treatment options (CRYO, BT, ORP, 

RAP). All domains of QoL were negatively affected by all treatment modalities. Although, there 

were significant variations of recovery profiles depending on treatment type. Men treated with 

BT and CRYO had a significantly (p<0.0001) better urinary function (after 36 months HRQoL 

scores for urinary function: BT - 88; CRYO - 113) than those treated with ORP and RAP 

(HRQoL score for urinary function ï 83). 36 months after treatment sexual function and bother 

scores were lower than baseline in all patients; the best scores had those treated with BT. 

Salvage therapy. No literature was retrieved that analuzed cancer specific quality of life 

aspects 

Kidney cancer 

One case serie addressed this issue (n=57) [241]. Cancer specific QoL (measured with 

EORTC-QLQ-C30 - European Organization for Research and Treatment quality of life 

questionnaires) 1 year after CRYO gets better in terms of physical functioning (difference from 

baseline score -2), emotional functioning (dif. - 9).  

D0017. Is the use of cryoablation for prostate and kidney cancer worthwhile? 

No information was provided on issues that were related to patient satisfaction. 

 

DISCUSSION 

CRYO as primary therapy 

CRYO and EBRT as primary treatment modalities are equaly effective, regarding 5 and 

8 year overall and prostate cancer specific survival rates [218,245]. Moreover, in case of kidney 

cancer CRYO also has no superiority over standard treatment (LPN) in terms of 3, 5 and 7 year 

overall survival, however PN is more effective considering kidney cancer specific survival rates 

[244]. 

PCa positive biopsy rate after primary CRYO ranges between 7.7%-22.6% [218,245]. 

However, there is a contradiction of RCTs results comparing different treatment modalities; it 

shows primary CRYO to be either equal [218] or better [250] than EBRT.  

For KCa patients  CRYO appears to be equally effective to LPN and RPN on 

preservation of kidney function (in terms of eGFR and SCr level)[242,244]. Results from 
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systematic reviews are also revealing no difference between CRYO and PN regarding 

postoperative eGFR and SCr levels [251].  

In comparison with EBRT, primary CRYO has better long term biochemical failure rates 

for PCa patients [245] although, PCa free survival rates are higher after EBRT [218].  

CRYO effect on KCa recurrence also depends on terms used. While there is no 

significant difference of 3, 5, 7 year local recurrence free survival between partial nephrectomy 

and CRYO patients, KCa free survival rates are significantly higher after LPN [244]. In consent 

to these results Tang et al.[251] found that patients after PN (compared to CRYO) may benefit 

from a significantly lower local reccurence rate. 

Langenhujsen et al. [92] declares that rates of erectile dysfunction after CRYO remains 

high - 90%. Although our included studies show inconsistent results. Durand et al. [158] found 

that erectile function decreases significantly after 3 months, but gets into primary level after 6 

months post CRYO. Meanwhile Caso et al. [246] identifies that still there are 45.3% patients, 

who needs therapy for sexual dysfunction after CRYO. Case control study by Li et al.[157] 

demonstrated that CRYO comparing to HIFU causes significant decrease in erectile function, at 

36 month post CRYO patients experienced lower erectile function recovery rate (48.8%) 

compared to HIFU group (65.5%). 

CRYO as well as BT, ORP and RAP negatively affect QoL though; there are significant 

variations of recovery profiles. Men treated with BT and CRYO have a significantly better 

urinary function than those treated with ORP and RAP. RCT [155] revealed no difference in a 

long-term QoL between EBRT and CRYO with a few exceptions in sexual function and urinary 

dysfunction, favourable for EBRT. Despite this fact all patients regained baseline QoL levels by 

1 year and maintained it. Theese evidence concur with the results of systematic review [90] 

which show that two years after salvage CRYO QoL returns to preoperative levels, with the 

exception in urinary and sexual function. Beemster et al. [241] found, that both generic and KCa 

specific quality of life gets better 9-12 months after CRYO.  

 

CRYO as salvage therapy 

Unfortunately evidence considering salvage CRYO effectiveness were scarse. Data was 

sufficient only for PCa and aspect of biochemical disease progression, which showed that 

biochemical PCa free survival rate after salvage CRYO at first year reported to be quite high 

(89%) [156], at 5 year drops three times [250]. Also better outcomes had patients with pre 

salvage PSA <5 ng/mL. [156,250]. Evidence from systematic literature reviews [92,93] show 

that 5 year biochemical disease free survival rates are similar after salvage BT, prostatectomy, 

CRYO and HIFU. Although, it must be noted that differences in patient selection and definition 

of biochemical failure limit the certainty of these results. In our included clinical trials 

[156,245,250], most often used was the Phoenix definition (biochemical failure consisting of a 

nadir PSA plus 2 ng/mL), however some results from systematic reviews are based on ASTRO 

definition of biochemical failure (three successive PAS rises above nadir). Terms persistence, 

recurrence and progression are also overlapping and often used synonymously. Results of 

various [92,221] systematic reviews show, that using ASTRO definition 5 year biochemical 

disease free survival after CRYO is higher (58.9%-77%), when using Phoenix definition (55%). 
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CONCLUSIONS 

PROSTATE CANCER 

Primary treatment:  

1. Adverse events related to the CRYO treatment could be divided into 4 major groups: 

urinary tract, rectum, sexual potency and pain. The most important and severe adverse 

events are urinary urgency/frequency, urinary retention and incontinence related events. 

Severe adverse event rate is 5.1%, therefore CRYO is considered as safe treatment 

modality. 

2. Compared with EBRT, CRYO has better long term biochemical failure rates, and 

comparable overall and disease specific survival and positive biopsy rates (7.7%-22.6%). 

However, CRYO is worse than EBRT regarding prostate cancer free survival rates and 

erectile/sexual function. 

Salvage treatment: 

3. Aspects of safety were not reported in any of retrieved studies, therefore conclusion 

cannot be made. 

4. After salvage CRYO biochemical PCa free survival rate at first year is 89%, after 5 year 

drops to 28%, better outcomes have patients with pre salvage PSA <5 ng/mL. Although 

any reliable conclusions cannot be made because of insufficient evidence (lack of high 

quality comparative studies). 

 

KIDNEY CANCER  

Laparoscopic cryotherapy: 

1. Adverse events rate was low (0% - 5.3%), therefore CRYO is considered as safe 

treatment approach.  CRYO compared with robot assisted laparoscopic partial 

nephrectomy (RPN), and laparoscopic partial nephrectomy (LPN), was associated with 

lower blood loss. Also CRYO was associated with lower overall intra- and post-

operative complication rates (compared with LPN) and severe complication rate 

(compared with RPN). Although higher mild complication rate (compared with RPN). 

2. Considering renal function preservation (regarding estimated glomerular filtration rate 

and serum creatinine) laparoscopic CRYO is equally effective to RPN and better than 

LPN. CRYO compared to LPN has worse Disease free and disease specific survival rates 

and simmilaroverall survival and local recurrence free survival rates with LPN. 
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RECOMMENDATIONS:  

1. Because of poorly justified safety and clinical effectiveness of CRYO additional well 

designed, prospective comparative studies of sufficient size with appropriate end 

points and lengths of follow-up are required to substantiate CRYO application on 

prostate and kidney cancer management. 

2. Considering situation in Lithuania (CRYO system is already available and employed) 

we suggest CRYO for carefully selected patients for whom other local curative 

treatment options are not suitable. Data from such treatment cases must be included in 

clinical trials. 

3. With reference off clinical trials of this assessment and Lithuanian specialist opinion, 

CRYO is effective treatment, that can be applied for:  

3.1. localised T1 kidney cancer; small bilateral or solitary kidney tumours (Ò3cm); when 

patientsô condition (older age, comorbidities) or location (when partial nephrectomy 

surgically impossible) interfere standard treatment; 

3.2. localized prostate cancer for patients to whom other treatment modalites are 

forbidden.  

3.3. reccured localised prostate cancer, applying CRYO as salvage treatment approach for 

patients to whom other treatment modalities are forbidden.  
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APPENDIX 1: METHODS AND DESCRIPTION OF THE 

EVIDENCES USED 

METHODS 

The assessment is based on a systematic literature search, in the Cochrane Library 

database, PubMed (Medline), CRD database, with restrictions on publication date (2009-2015 

y.) and language (english, lithuanian), used sources and search strategies are introduced further 

in Appendix 1, Tables 17, Table 18 and Table 19.  

Relevant articles for the óSafetyô and óClinical effectivenessô domains were selected by 

the VASPVT (Lithuania) and checked by the LBI-HTA (Austria). References have been 

included or excluded according to the PICO scheme.  

In terms of study design, prospective clinical trials (case control studies, cohort studies, 

case series studies and randomized control trials) with study sample of  20 or more patients have 

been selected for answering questions related to the domain ñSafetyò and ñClinical 

effectivenessò. For questions in other domains (ñHealth problem and current use of the 

technologyò and ñDescription and technical characteristics of technologyò), no restrictions 

concerning study design were applied. 

For the domains of ñHealth problem and current use of the technologyò and ñDescription 

and technical characteristics of technologyò, when there wereôt enough sufficient information 

from articles retrieved from systematic search, additional handsearch in specific information 

sources was carried out (in clinical guidelines, consensus statements, websites of clinicians, 

associations of experts or patients, websites of manufactures,etc.)  

The quality of the systematic reviews was used AMSTAR checklist. These studies was 

also analysed by using the Cochrane risk of bias checklist (see Appendix 3). The quality of case 

series, cohort studies and case control studies were assessed using the IHE checklist for case 

series (see Appendix 3) and the quality of RCT was assessed using Consort 2010 checklist (see 

Appendix 3) and the Cochrane risk of bias checklist for RCTs.  

From the selected studies, study characteristics, results concerning efficacy/ effectiveness 

and safety were extracted into a data extraction tables (see Appendix 3).  

Since we did not identify a sufficient number of homogeneous RCTs, we did not carry 

out a quantitative meta-analysis.  

The HTA Core Model for Rapid Relative Effectiveness was the main source for selecting 

relevant assessment element.  

Reporting of results 

Prostate cancer 

Study characteristics 

Five prospective non-comparative case-series [90,156,158,246,250], two prostective 

comparative studies [157,159] and three randomized control trials [155,218,245] were included 

for prostate cancer effectiveness assessment. Only six of them contain information about safety 

[90,155,157,158,245,246]. In all comparative studies a total of 1349 (range from 30 to 785) men 

were included, the median of follow-up period was in range from 13.2 to 42.5 months. Reported 

mean follow up in two studies was 45.6 and 56 months. Five different CRYO systems were used 

in included studies:  EndocareÈ was used in two studies (191 patients) and every of the 

following systems were used in one study each: PreciseÊ (48 patients), CryocareÈ (30 

patients), Oncura (47 patients), Candela Inc. (11 patients). Also one case series study did not 
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report what CRYO system they were using. Data for one case-series [156] were taken from 

COLD (Cryo online data) registry.  

In RCTs a total of 534 men were included. The median follow up after treatment was 

100-105.2 months between studies [218,245]. In Chin et al. [218] RCT a total of 62 patients 

were randomized into two groups (31 in intervention group receiving CRYO therapy and 31 in 

the control group receiving external beam radiation therapy (EBRT)). The median of follow-up 

period was 105.2 months, one patient was lost during follow-up period. In Donelly et al. [245] 

and Robinson et al. [155] RCTs in each 244 patients were randomized in two groups (122 in 

intervention group receiving CRYO and 122 in the control group receiving EBRT). The follow-

up period in Donelly et al. [245] RCT was 100 months (range 53-128 months), during this time 

9 patients have been lost. In Robinson et al. [155] RCT only maximum follow-up duration was 

reported and it was 36 months, in this RCT 6 patients were lost during follow-up period. In one 

of three randomized control trial CryocareÈ CRYO system was used [218], in another two 

RCTs type of system was not reported. 

Conflict of interest was reported in three case-series and three RCTs. One RCT [218] and 

case series [159] each reported financial interest. Mostly related to the manufacturer of the 

CRYO-device used. The source of study funding was reported in the RCT and four case-series. 

Two studies, which declared the source of funding, were funded by research funds [155,245] 

and three were funded by manufacturers [156,159,246]. 

Patient characteristics 

In most studies, where information about eligibility is written, patients included 

according to: TNM, PSA and Gleason scores [155-158,218,245]. Exclusion criteria were 

mentioned in 6 articles of eight, where some information about eligibility criteria is declared. 

Patients those, who had had previous treatment related with prostate cancer were excluded 

[155,157,158,245,246] in two studies patients were excluded if nodal or distant metastases are 

developed [155,218]. In three studies eligibility criteria were not described [90,159,250]. 

All patients included in the studies were men with diagnosed malignant prostate cancer 

(T1-T4) with the median age from 69.4 to70.6 y. in several studies and mean age from 59.2 to 

71 y. Cancer staging was reported in all, except one [90] case-series and was based on the 

Classification of Malignant Tumours (TNM). 1573 patients were treated with CRYO as primary 

treatment (with T1-T4 PCa) and 282 patients as salvage treatment, after radiotherapy 

[90,156,250]. 

Quality assessment 

The quality of case studies was evaluated with 18- criteria checklist of Institute of health 

Economics. According to checklist scoring all studies was moderate quality except one study 

that was evaluated as high quality study [158].  

RCT studies were assessed using the CONSORT 2010 checklist. All RCT were 

evaluated as moderate quality.  

More detailed information on the quality assessment can be found in Appendix 1- quality 

assessment tables. 

Outcomes 

In total two RCTs [218,245] analyzed mortality outcomes in terms of overall and PCa 

specific survival rates. These studies included 306 patients overall, where median follow-up 

ranged 100-105.2 mo. between studies. Mortality results after primary CRYO do not differ 
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significantly from EBRT in both trials, 5-year and 8 ïyear PCa specific survival being 96.4% 

and 64% after CRYO and 96.1% and 69% after EBRT.  

Positive biopsy rate after primary CRYO was assessed in two RCTs [218,245]. Results 

of these  studies demonstrated that positive biopsy rate after CRYO ranges from 7.7% to 22.6%. 

However there seems to be controversy comparing EBRT and CRYO, our included RCTs show 

either no difference between modalities [218] or better outcomes for CRYO [245]. In one case 

series study negative ipsilateral biopsy rates after 1 year post focal primary CRYO was detected 

in 87% of patients [158], another study reports that out of 30 patients who underwent post 

CRYO biopsy, 16 were found PCa free [246]. 

Biochemical failure rate, reflecting disease progression/recurrence after primary 

treatment  was researched in one RCT [245]. RCT revealed better long-term (84 mo. post 

treatment) biochemical failure outcomes for CRYO (27%) than EBRT (31.7%). In three case-

series [90,156,250] biochemical prostate cancer progression after salvage treatment were 

analysed. According to 2 case series results [156,250]
 
(n total=278) 1, 2, 3 and 5-year 

biochemical disease free survival after salvage CRYO is as follows: 89%, 73.7%, 66.7% and 

28%. Results of one case series study [90] showed that nobody at 20.8 months after focal or 

total gland primary CRYO had biochemical failure, nevertheless it was seen in 40% after 

salvage CRYO. 

Two case series [158,246] demonstrated uneven results of erectile dysfunction after 

primary CRYO, by revealing that erectile function gets into primary level after 6 months post 

CRYO [158], but  still there are 45.3% of patients after CRYO, who needs therapy for sexual 

dysfunction [246]. One case control study [157] demonstrated that CRYO comparing to HIFU 

causes significant decrease in erectile function. 

We found one RCT [155] and one cohort study [159] addressing cancer specific QoL for 

PCa patients after different primary treatment modalities. RCT [155] results revealed no 

difference in a long-term QoL between EBRT and CRYO with a few exceptions in sexual 

function and urinary dysfunction. Cohort study [159] revealed that men treated with BT and 

CRYO had a significantly better urinary function than those treated with ORP and RAP. 36 

months after treatment the best sexual function and bother scores had those treated with BT. 

Six included studies assessed adverse events related with urinary tract, rectum, sexual 

potency, pain and other [90,155-158,245,246]. According to RCT the most common severe 

adverse event was genitourinary retention and the most common moderate adverse event was 

genitourinary urgency/frequency. Potentially life threatening events were not observed [245]. 

Comparing CRYO with EBRT [245] frequency of adverse events is higher in EBRT 

(374 events) group than in CRYO group (255 events). Distributed data in to genitourinary and 

gastrointestinal groups showed that only gastrointestinal adverse events frequency rate was 

lower in CRYO group (57 events) than in EBRT group (214 events). Frequency of genitourinary 

adverse events was higher in CRYO group (CRYO- 198 events, EBRT - 160 events). Urinary 

and bowel bother is respectively 2.1% and 3.1% higher in EBRT group, but sexual bother is 

19.7% higher in CRYO group than in EBRT group [155]. 

According to Li et al. [157] study at 36 months post-treatment, CRYO patients 

experienced lower erectile function recovery rate (46.8%) compared with HIFU (65.5%) 

patients. HIFU group according to IIEF degree of severity after 36 months reached preoperative 

score (no dysfunction), while CRYO group did not reach initial degree (no dysfunction) and its 

degree of severity after 36 months was evaluated as mild dysfunction. 

Kidney cancer 

Study characteristics 
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Four prospective case studies [241-244] fulfilled our inclusion criteria, for kidney cancer 

effectiveness and safety assessment. Total amount of participants were 318, of which 137 were 

included from non-comparative studies and 181 patients were included from comparative 

studies. Non-comparative studies follow-up period range vary from 12 to 133 months [241,243], 

comparative studies mean follow-up period varied from 16.5 to 60.2 months [242,244]. Only in 

Beemster et al. [241] type of CRYO system was declared. In this study SeedNet GoldSystem, 

Galil was used.  

In comparative studies Robot assisted laparoscopic partial nephrectomy [242] and 

laparoscopic partial nephrectomy [244] were compared with CRYO therapy. In Emara et al. 

[242] study during average 31.3 months CRYO therapy received 56 patients and during average 

16.5 months LPN therapy received 47 patients. In Haber et al. [244] study CRYO was treatment 

approach for 30 patients and LPN as treatment approach was for 48 patients. Average follow-up 

time also differ among Haber et al. [244] study groups: 60.2 months for CRYO group and 42.7 

months for LPN group. Data was not distributed according to gender.  

None conflict of interest and source of funding was declared in all included studies [241-

244]. 

Patient characteristics 

Selection of patients was not comprehensively reported in three studies [242-244] and 

was not reported in Beemster et al. [241] study.  In Haber et al. [244] study patients were 

selected according to tumour size: 7 cm or less. In Aron et al. [243] study patients were selected 

according to TNM classification: localized T1 peripheral enhancing renal mass. Emara et al. 

[242] patientsô selection was based on the European Association of Urology guidelines for small 

renal tumour (T1) and on local cancer network protocol after specialist multidisciplinary 

meeting approval. Also laparascopic cryotherapy was offered to patients based on their age, 

morbidity, overall renal function.  

Exclusion criteria were not reported in all articles. 

Quality assessment 

The quality of case studies was evaluated with 18- criteria checklist of Institute of health 

Economics. According to checklist scoring all studies were of moderate quality. 

More detailed information on the quality assessment can be found in Appendix 1- quality 

assessment tables. 

Outcomes 

 Rates of overall survival for kindey cancer patients were reported in case-series [243] 

and cohort studies [244]. Both of them demonstrated that overall survival rates do not differ 

significantly between partial nephrectomy and CRYO. However, KCa specific survival rates 

after partial nephrectomy (100% at all time points: 3, 5 and 7-year) are significantly higher than 

after CRYO (at: 3, 5 and 7-year: 93%, 88%, 82%, respectively). 

Results of two cohort studies [242,244] implicates, that CRYO has minimal impact on 

renal function. Considering estimated glomerular filtration rate, smaller mean decrease of eGFR 

by 3 months was captured after CRYO than partial nephrectomy [244]. Primary eGFR remained 

post operatively in 72.3% of partial nephrectomy group and in 55.4% of CRYO group [242]. 

Salvage cryotherapy data was investigated in two cohort studies [242,244] and tendency, 

considering CRYO effect on serum creatinine level is very similar. After partial nephrectomy 

salvage cryotherapy level increases twice as much as after CRYO.  
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One case series [241] study, addressing quality of life issues demonstrated that both 

generic and kidney cancer specific quality of life gets better 9-12 months after CRYO. 

In all studies adverse events related to urinary tract, pain, blood system and other 

complications varied from 5.3% to 0.8% [241-244]. 

Adverse events in CRYO group were compared with robot assisted laparoscopic partial 

nephrectomy groups adverse events. Postoperative complications: a total of 5.4% (n=3) of 

patients in the laparoscopic CRYO and 4.3% (n=2) in the robot assisted laparoscopic partial 

nephrectomy group had Clavien grade I postoperative complications, one patient (1.8%) in 

laparoscopic CRYO group had a Clavien Grade II complication, while 1.8% and 4.3% of 

patients had Clavien III b in the laparoscopic CRYO and robot assisted laparoscopic partial 

nephrectomy groups, respectively. The mean blood loss was lower in CRYO group (CRYO- 

47.14, robot assisted laparoscopic partial nephrectomy - 97.26 mL) [242].  

CRYO was also compared with laparoscopic partial nephrectomy. Overall (intra-

operative and post-operative) complication rate in CRYO group was lower than in laparoscopic 

partial nephrectomy group. Laparoscopic partial nephrectomy also was associated with a greater 

blood loss (391 vs. 162 mL) [244].  

Limitations 

 

The main 2 limitation of safety and effectivenes domains of CRYO for kidney cancer is 

that among our included articles were not articles about percutaneous CRYO approach, also only 

minority of included studies analysed CRYO as salvage treatment for prostate cancer and non of 

the studies for kidney cancer, which does not let us make any reliable conclusions about CRYO 

as salvage treatment modality. Another limitation is associated with Haber et al. study. In the 

beginning of this study this study is named as perspective, but among those study discussion it is 

named retrospective. 
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DOCUMENTATION OF THE SEARCH STRATEGIES  

Table 17. Systematic search strategy in PubMed database. 

PubMed  

(2015.02.26) 

#1 kidney neoplasm[MeSH Terms] 59489 

#2 prostatic neoplasm[Mesh Terms] 94749 

#3 renal 548187 

#4 kidney 703823 

#5 prostat* 177227 

#6 nephr* 169229 

#7 (((neoplasm*) OR cancer*) OR tumor*) OR tumour*) OR carcinoma* 3129046 

#8 ((((kidney) OR renal) OR nephr*) OR prostat*) NEAR ((((neoplasm*) OR 

cancer) OR tumor*) OR tumour*) OR carcinoma*)) OR kidney 

neoplasm[MeSH Terms] OR prostatic neoplasm[Mesh Terms] 

766471 

#9 cryotherapy[MeSH Terms] 20512 

#10 ablation technique[MeSH Terms] 90569 

#11 cryoablation[MeSH Terms] 11030 

#12 cryosurgery[MeSH Terms] 11030 

#13 ((cryoablation) OR cryosurgery) OR ice ablation 12702 

#14 ((((cryotherapy[MeSH Terms]) AND ablation technique[MeSH Terms]) OR 

cryoablation[MeSH Terms]) OR cryosurgery[MeSH Terms]) OR 

(((cryoablation) OR cryosurgery) OR ice ablation) 

13408 

#15 (((((((((kidney) OR renal) OR nephr*) OR prostat*) NEAR ((((neoplasm*) OR 

cancer) OR tumor) OR tumour) OR carcinoma*) OR kidney neoplasm[MeSH 

Terms]) OR prostatic neoplasm[MeSH Terms])))))) AND 

(((((cryotherapy[MeSH Terms]) AND ablation technique[MeSH Terms]) OR 

cryoablation[MeSH Terms]) OR cryosurgery[MeSH Terms]) OR 

(((cryoablation) OR cryosurgery) OR ice ablation)) 

2603 

#16 (((((((((((((kidney) OR renal) Or nephr*) OR prostat*) NEAR ((((neoplasm*) 

OR cancer*) OR tumor*) OR tumour*)) OR kidney neoplasm[MeSH Terms] 

OR prostatic neoplasm[MeSH Terms])))) AND (((((cryotherapy[MeSH 

Terms]) AND ablation technique[MeSH Terms]) OR cryoablation[MeSH 

Terms]) OR cryosurgery[MeSH Terms]) OR (((cryoablation) OR cryosurgery) 

OR ice ablation))))) AND ( ( Randomized Controlled Trial[ptyp] OR Clinical 

Trial[ptyp] OR systematic[sb] ) AND ( "2009/01/01"[PDat] : 

"2015/12/31"[PDat] ) AND Humans[Mesh] AND English[lang])) 

58 
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Table 18. Systematic search strategy in Cochrane database. 

Cochrane  

(2015.02.26) 

#1 MeSH descriptor: [Kidney Neoplasms] explode all trees 

 

711 

#2 MeSH descriptor: [Prostatic Neoplasms] explode all trees 3460 

#3 (kidney or renal or nephr* or prostat*) near (neoplasm* or cancer or tumor* or 

tumour* or carcinoma*)  (Word variations have been searched) 

8813 

#4 #1 or #2 or #3 8824 

#5 MeSH descriptor: [Cryotherapy] explode all trees 1205 

#6 MeSH descriptor: [Ablation Techniques] explode all trees 4905 

#9 #5 and #6 51 

#10 MeSH descriptor: [Cryosurgery] explode all trees 302 

#11 cryoablation or cryosurgery or ice ablation  (Word variations have been 

searched) 

520 

#13 #9 or #10 or #11 Publication Year from 2009 to 2015 225 

#14 #4 and #13 Publication Year from 2009 to 2015 30 

 

Table 19. Systematic search strategy in CRD database. 

CRD  

(2015.02.26) 

#1 MeSH DESCRIPTOR Kidney Neoplasms EXPLODE ALL TREES 170 

#2 MeSH DESCRIPTOR Prostatic Neoplasms EXPLODE ALL TREES 642 

#3 ((kidney OR renal OR nephr* OR prostat*) NEAR (neoplasm* OR cancer OR 

tumor* OR tumour* OR carcinoma*)) IN DARE, NHSEED, HTA FROM 2009 

TO 2015 

590 

#4 #1 OR #2 OR #3 909 

#5 MeSH DESCRIPTOR Cryotherapy EXPLODE ALL TREES 136 

#6 MeSH DESCRIPTOR Ablation Techniques EXPLODE ALL TREES 890 

#7 #5 and #6 10 

#8 MeSH DESCRIPTOR Cryosurgery EXPLODE ALL TREES 50 

#9 (cryoablation) IN DARE, NHSEED, HTA FROM 2009 TO 2015 31 

#10 (cryosurgery) IN DARE, NHSEED, HTA FROM 2009 TO 2015 30 

#11 (ice ablation) IN DARE, NHSEED, HTA FROM 2009 TO 2015 0 

#12 #7 OR #8 OR #9 OR #10 OR #11 80 

#13 #4 AND #12 21 

#14 (#4 AND #13) IN DARE, NHSEED, HTA FROM 2009 TO 2015 12 
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FLOW CHART OF STUDY SELECTION  
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APPENDIX 2: DESCRIPTION OF THE EVIDENCE USED 

Evidence tables of individual studies included 

Table 20. Characteristics and outcomes of randomized controlled trials (prostate cancer) 
Study, Years [ref.] Chin, 2012 [218] Donelly, 2010 [245] Robinson, 2009 [155] 

Study details 

Country  USA CA CA 

SoF/CoI SoF: NR/ CoI: NR. 
SoF: NCI/ CA, ACB./ CoI: NCI/CA, 

ACB; Endocare, Inc. 

SoF: NCI/CA, CHR; ACB; 
AHF/CA./ 

CoI: Endocare, Inc; EDAP TMS; 

Medical. 

Population and follow-up 

N. of pts (%) 

62 

A: CT: 31; 
B: EBRT: 31. 

244 

A: CT: 122; 
B: EBRT: 122. 

Pts. inclusion criteria Stages T2c,T3a, T3b; PSA<25ng/dl 
Sages T2-T3;no methastases; PSAÒ20 ng/ml; 

prostate volume Ò60 ml. 

Age 

[range years] (%) 

Md. 70.6; 

A: 70.4 ; 

B: 70.5 

Md.: 

A: 69.4 [52.8-81.4]; 

B: 68.6 [53.2-78.6]. 

Tumor stage [TNM] (%)  

T2c : 

A: 38.7; 

B: 25.8; 

T3a 

A: 54.8; 

B: 48.4; 

T3b : 

A: 6.5; 

B:25.8 

T2a -: 

A:18.0; 

B:16.4; 

T2b: 

A:23.0; 

B:18.9; 

T2c: 
A:40

.2; 

B:46
.7; 

T3a: 

A:13.9; 

B:14.8; 

T3b,c: 

A: 4.0; 

B: 3.3. 

Gleason score 

4-7: 

A: 27; 
B:25. 

8-10: 

A:5; 
B:6. 

4-7: 

A: 111 (91); 
B: 109(89.3). 

8-10: 

A: 11 (9); 
B: 13 (10.7). 

Prostate volume (ml) 

Mda.: 

A= 31.3; 

B= 40.9. 

Ò60 

Risk categories (%)  
Acc. to ASA risk class.: 100 pts., 

< 3 

Acc. to PSA, Gleason score, biopsy tumor class.: 

Low : 

A: 10 (8.2); 

B: 10 (8.2); 

Intermediate:  

A: 36 (29.5) ; 

B: 28 (23.0); 

High: 

A: 76 (62.3); 

B:  84 (68.8). 

Follow-up [range mo.] Md. 105.2 Md. 100 [53-128]. Max.: 36 mo. 

Loss of follow - up, n 1 9 6 

Procedure details 

CT system/ Therapy 

intention+application 
CryocareÈ/Primary CT. NR/ Primary CT NR/ Primary CT 

Comparator EBRT EBRT EBRT 

TURP (%) NR 0 

Neoadjuvant ADT, 

 n (%) 

3 mo. before CT/ EBRT:100; 

3 mo. after: 
A: 35.5; 

B: 19.4 

3 or 6 mo. before CT/EBRT: 100. 

Prior therapy (before 

trial)  
NAT: RT; HT. NAT: pelvic RT;DT; TURP within 3mo. before CT/EBRT. 

Outcomes: efficacy 

PSA level  

[ng/mL]  

(%)  

Pre -OP 
A: CT: 11.1 (Ñ6.8); 

B: EBRT: 8.6 (Ñ6.5);b 

A: CT: Md.=8.1; 

B: EBRT: Md.=9.0 

A: CT: Md.=8.1; 

B: EBRT: Md.=9.0 

Post -OP NR NR NR 

bDFS rate (%) 

At 8 y: 

A: (17.4); 

B: (59.1). a 

Mean time 

to failure: 
A: 28 mo; 

B: 41 mo. a 

bDFS failure rate at: 

NR 

36 mo. c: 

A:(17.1); 

B:(13.2); 
Dif.: 3.9 [-

5.3ï13.2]. 

60 mo. c: 

A:(25); 

B:(25.1); 
Dif.:  -0.1 

[-11ï11.2]. 

84 mo. c: 

A: (27); 

B:(31.7); 
Dif.: -4.7  

[-17ï 18]. 

Pos. biopsy rate, 

n (%) 

A: 7 (22.6); 

B: 6 (19.4).b 

A: 7 (7.7); 

B: 22 (28.9).a 
NR 

OS rate, 

n (%) 

At 8 y: 
A: (60); 

B: (62.1). b 

At 5 y: 

A: (89.7); 

B: (88.5); 
Dif.: 1.2 [-6.8 to 9.2]. a 

Deaths (after 36 

mo.) from PCa: 

A: 5 (4.1); 
B: 5 (4.1). 

NR 

PCa-SS rate, 

n (%) 

At 8 y: 

A: (64); 

B: (69). b 

At 5 y: 

A: (96.4); 
B: (96.1); 

Dif.: 0.3 [-4.8 to 5.4]. b 

NR 

QoL /PRO  Pre -OP NR NR PCI BMP areas: 
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(%)  Urinary 

bother: 

A: (1); 

B: (3.5). 

Bowel 

bother: 

A: (6); 

B:(2.6) 

Potent: 

Pts: 

A:(12.5); 

B: (12.5). 

Post -OP NR NR 

At 36 mo.PCI BMP: 

Urinar

y 
bother: 

A: (2); 

B: 
(4.1). 

Bowel 
bother: 

A: (7); 

B: (10.3). 

Potent 
Pts:   

A:(53.3); 

B: (34). 

Outcomes: safety 

Urinary tract,  n (%) NR 

Urgency/ frequency: 

A: 76/198; 
B: 71/160; 

Incontinence: 

A: 38/198; 
B: 14/160. 

Retention: 

A: 26/198; 
B: 27/160; 

Bleeding: 

A: 3/198; 
B: 2/160. 

NR 

Rectum, n (%) NR 

Urgency/ frequency/ 
diarrhea: 

A: 8/57; 

B: 53/214; 
Incontinence: 

A: 9/57; 

B: 18/214. 

Proctitis: 

A: 2/57; 
B: 51/214; 

Bleeding: 

A: 9/57; 
B: 32/214. 

Other: 

A: 6/57; 
B: 2/214. 

NR 

Sexual potency, n (%) NR 

Assisted or UI 

 (36 mo.): 

A: 14 (29.2); 
B: 14 (29.8). 

None intercourse  

(36 mo.): 

A: 34 (70.8); 
B: 33 (70.2). 

NR 

Pain, n (%) NR 
Genitourinary: 

A: 11/198; 

B: 36/160; 

Gastrointestinal: 
A: 17/57 (14.5); 

B: 3/214 (2.6). 

NR 

Legend: a ï differences that are statistically significant (p <0.05 or <0.001); b ï differences that are not statistically significant; c- PSA nadir +2 ng/Ml 

def.;   ACB ï Alberta Cancer Board; acc. ïaccording; ADT ï androgen deprivation therapy; AHF/CA ï Alberta Heritage Foundation for Medical 

Research, Alberta Canada; AI ï assisted intercourse; ASA ï American Society of Anesthesiologists;  bDFS rate - biochemical disease-free survival 

rate; BMP- Big/ Moderate Problems;CA ï Canada;  CoI- conflict of interest; class. ï classification; CT ï cryotherapy/ crioablation;  Dif- difference 

[95% CI] ; EBRT- external beam radiation therapy; HT ï hormone therapy; Max. ï maximum; Md ï median; mo. ï month(s); N ï number; n- number 

of patients; NAT ï not applied therapy(ies); NCI/ CA, ACB  ï National Cancer Institute of Canada, Alberta Cancer Board; NCI/ CA, CHR ï National 

Cancer Institute of Canada and Calgary Health Region; NR ï not reported; OS- overall survival;  PCI ï Prostate Cancer Index; pts. ï patients; Pos. ï 

positive; Post-OP ï postoperative; Pre-OP- preoperative; PSA ï prostate specific antigen; RCT ï randomized controlled trial; RT- radiation therapy; 

ref. ï reference number;  SoF- source of funding; TNM ï classification of malignant tumours; TURP ï trans-urethral resection of the prostate; UI - 

unasissted intercourse; USA ï United States of America; y ï year. 
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Table 21. Characteristics and outcomes of cohort studies (prostate cancer) 
Study details 

Study, Years [ref.] Malcolm, 2010 [159] 

Country  USA 

SoF/CoI SoF:  Endo-careÈ./ Col: NR 

Population and follow-up 

N. of pts (%) 785: A: CT: 81; B: ORP: 135; C: RAP: 447; D: BT: 122. 

Age [range years] (%) A: [71]; B: [59]; C: [59]; D: [66]. 

Tumor stage [TNM] (%)  

ÒT1c: 

A: 57 (70); 

B: 112 (83); 
C: 340 (76); 

D: 98 (80). 

T2a: 

A: 10 (12); 

B: 17 (13); 
C: 68 (15); 

D: 16 (13). 

T2b+: 

A: 13 (16); 

B: 6 (4); 
C: 32 (7); 

D: 3 (2). 

Unkn.: 

A: 1 (1); 

B: 0 (0); 
C: 7 (2); 

D: 5 (4). 

Gleason score Ò7:74 (91); Ó8:7 (9) 

Risk catego-ries (%) acc. to NR 

Follow-up [range months] Md. 30 [3-36]. 

Loss of follow - up, n NR 

Procedure details 

CT system/ Therapy 

intention+ application 
EndocareÈ 81 pts./ Primary CT 

TURP (%)  NR 

Neoadjuvant ADT, n (%) NR 

Prior therapy (before trial)  NR 

Prostate volume NR 

Outcomes 

Md. PSA  [range, ng/mL] 

(%)  

Pre-treat. Post-treat. 

A: 6.2 [5-8.6]; 
B: 5.7 [4.7-7.3]; 

C: 5.2 [3.9-6.8]; 

D: 6 [4.5-8.2].* 

NR 

Efficacy 

bDFS rate (%) NR 

Neg. biopsy rate (%) NR 

OS rate (%) NR 

PCa-SS rate (%) NR 

QOL/PRO 

Pre-treat.(HRQOL score) 36 mo. Post-treat.(HRQOL score) 

Urinary f.**:  

A: (93); 

B: (89); 
C: (92); 

D: (90). 

Urinary 
bother***: 

A: (87); 
B: (92); 

C: (93); 

D: (89). 

Sexual f.*: 

A: (60); 

B: (74); 
C: (73); 

D: (64). 

Sexual 
bother**: 

A: (80); 
B: (86); 

C: (84); 

D: (80). 

Bowel f.**:  
A: (83); 

B: (87); 

C: (88); 

D: (84). 

Bowel bother*: 
A: (87); 

B: (92); 

C: (94); 
D: (88). 

Urinary f. * : 
A: (113); 

B: (83); 

C: (78); 

D: (88). 

Urinary bother** : 
A: (103); 

B: (88); 

C: (86); 
D: (90). 

Sexual f. * : 

A: (27); 

B: (48); 
C: (46); 

D: (73). 

Sexual 
bother* : 

A: (50); 
B: (58); 

C: (45); 

D: (85). 

Bowel f. ** : 

A: (108); 

B: (101); 
C: (102); 

D: (107). 

Bowel 
bother** : 

A: (92); 
B: (99); 

C: (94); 

D: (99). 

Safety 

AE (%)  NR 

Legend: *- p value <0.001; ** - p value >0.001; ***p=0.01;acc. ïaccording; ADT ï androgen deprivation therapy;  AE- adverese events; bDFS- 

biochemical disease survival; BT ï brachytherapy; CoI- conflict of interest; Compar.-comparator; CT ï cryotherapy/cryoablation;  f. ï function;  

HRQOL- health related quality of life; Md ï median;  N ï number; Neg.- negative; Neoad.- neoadjuvant; ng/mL- nanograms per milliliter; NR ï not 

reported; ORP ïopen radical prostatectomy; OS- overall survival; PCa-SS- Prostate cancer specific survival; Post-treat.- post-treatment; Pre-treat.- 

pretreatment; PRO- patient related outcomes; Prosp. ï prospective; PSA- prostate specific antigen; pts. ï patients;  QoL- Quality of life; RAP ï 

robotic assisted laparoscopic radical prostatectomy; ref. ï reference number; SoF- source of funding; TNM ï classification of malignant tumours;  

TURP ï trans-urethral resection of the prostate; Unkn. ï unknown; USA- United States of America.  
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Table 22. Characteristics and outcomes of case control studies (prostate cancer)  
Study details 

Study, Years [ref.] Li, 2010 [157] 

Country  CN 

SoF/CoI SoF: NR./ Col: NR. 

Population and follow-up 

N. of pts (%) 102: A: TCAP: 47 (46.1); B: HIFU: 55 (53.39). 

Age [range years] (%) A: 59.2 A: 57.5 

Tumor stage [TNM] (%)  

T1c: 

A: 44.7; 
B: 43.6 

T2a: 

A: 51.0; 
B: 47.3 

T2b: 

A: 4.3; 
B: 9.1 

Gleason score Ò7 

Risk catego-ries (%) acc. to NR 

Md. follow-up [range months] 42.5 [36-52]. 

Loss of follow - up, n NR 

Prostate volume NR 

Procedure details 

CT system/ Therapy intention+ 

application 

Oncura, Amersham, UK/ 
Primary treatment for localized PCa 

TURP (%)  No 

Neoadjuvant ADT, n (%) 

(before/with definitive treatment) 
No 

Prior therapy (before trial)  No (HT; chemotherapy; RT; surgery for PCa). 

Outcomes: efficacy 

PSA  [range, ng/mL] (%)  

Pre-treat. Post-treat. 

A: TCAP:Md= 6.94 [1.1-13.9]; 

B: HIFU: Md=6.15 [1.3-14.6]. 

After 18 mo. 
A:Md=0.45 [ 0.2-3.7]; 

B:Md=0.41 [0.2-4.1]. 

After 36 mo.: 
A: 0.51 [0.2-7.8]; 

B: 0.42 [0.3-7.4].**  

bDFS rate (%) NR 

Neg. biopsy rate (%) NR 

OS rate (%) NR 

PCa-SS rate (%) NR 

QOL/PRO 

Pre-treat. Post-treat. 

IIEF-EF score: 

A: 27.8Ñ2.1; 
B:27.3Ñ2.5.**  

After 36 mo. IIEF-EF score: 

A: 22.7Ñ5.4; 
B:26.2Ñ3.5* 

Outcomes: safety 

Urinary tract, (%)  NR 

Rectum, (%) NR 

Sexual potency, (%) According to IIEF-EF reduced after CRYO and remain lower than baseline. 

Pain, (%) NR 

Legend: *- differences that are statistically significant (p <0.05); ** - differences that are not statistically significant; acc. ïaccording; ADT- 

Androgen deprivation therapy; AE- adverse events; bDFS rate - biochemical disease-free survival rate; CC- case control;  CN ï China; CoI- 

conflict of interest; Compar. ï comparator; CRYO ï cryoablation; CT- cryotherapy/cryoablation; EF - erectile function; HIFU- high intensity 

focused ultrasound; HT ï hormone therapy; IIEF-EF ï International Index of Erectyle function ï Erectyle function domain; Intra-OP- 

intraoperative; mo ï month(s); Md.- median; N- number; Neg.ï negative; Neoad.- neoadjuvant; NR ï not reported; OS rate ï overall survival 

rate; PCa ï prostate cancer; PCa-SS rate ï prostate cancer specific survival rate; Post-OP complications ïpostoperative complications; Post-

treat.- post-treatment; Pre-treat.- pretreatment; PRO- patient related outcomes; Prosp. ï prospective; pts.- patients;  QoLï quality of life; ref. ï 

reference number; RT ï radiation therapy; SoF- source of funding;  TCAP- targeted cryoablation of the prostate; TCAP- targeted cryoablation of 

the prostate;  TNM- Classification of Malignant Tumours; TURP ï trans-urethral resection of the prostate; UK ï United Kingdom. 
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Table 23. Characteristics and outcomes of prospective case series (prostate cancer). 
Study, Years 

[ref.]  
Ekish, 2013 [90] Durand, 2014 [158] Caso, 2011 [246] Kwan Ng, 2011 [250] Spiess, 2013 [156] 

Study details 

Country  USA FR USA UK USA 

SoF/CoI SoF: NR/CoI: NR. SoF: NR/CoI: NR. 
SoF: CURED, Galil 

Medical/CoI: NR. 
SoF: NR/Col: NR. 

SoF:, EP Inc./CoI: 

COLD registry; 
WRP; EP, Inc. 

Population and follow-up 

N. of pts (%) 30 48 106 122 156 

Pts inclusion 

criteria  
NR 

Stage T1c-T2a; PSA <10ng/ml; 

Gleason Ò6 
NR NR NR 

Age [range 

years] (%) 
Mean 68  [54ï89]. Mean 67 [50-77]. Md.69.6 [63.1-73.9]. Md.70 [53.6-81.7]. Mean 70.3 

Tumor stage 

[TNM] (%)  
NR 

T1c: 42 (88); 
T2a: 6 (12) 

T1: 80 (75.47); 
T2: 26 (24.53) 

T1: 18 (15); 

T2: 86 (70); 
T3: 17 (14); 

T4: 1 (1) 

<T2b:132 (85); 
ÓT2b: 24 (15). 

Gleason 

score 
Ò7. Mean 6.1 [5-6]. 

Ò7: 96 (91);  
Ó8: 10 (9). 

Ò6 (68); Ó7 (32). 
Ò7: 131 (85);  
Ó8: 23 (15). 

Prostate 

volume, mL 
Md. 35  Mean: 44.3 27.2 NR NR 

Risk 

categories 

(%)  

Acc. to DóAmico: 
Low: 12 (46); 

IM risk: 14 (54); 

High-risk: 0 (0). 

Acc. to DóAmico: 

Low: 48 (100). 

Acc. to ASA score: 
2:  43 (40.57); 

3: 51 (48.11); 

4: 12 (11.32). 

NR 

Acc. to DóAmico: 
Low risk: 24 (15); 

IM risk: 95 (61); 

High risk: 37 (24). 

Follow-up 

[range 

months] 

Md. 18 [1ï40]. Md. 13.2 [7.4ï26.5]. Md. 25.7 [9.4-43.2]. Mean 56 Mean 3.8 y. 

Loss of follow - 

up, n 
4 0 NR NR NR 

Procedure details 

CT system/ 

Therapy 

intention+ap

plication 

CryocareÈ/ Primary 

CT: 17 pts; 

SCT: 5 pts; 

Focal CT : 4 pts. 

CT-system: PreciseÊ/ 
Primary focal CT (hemiablation). 

CT-system: NR/ Primary 

CT. 

EndocareÈ :110 pts; 
Candela Inc: 11 pts./  

SCT. 

NR/SCT for locally 
recurrent prostate 

cancer. 

TURP (%) 8 (0.9) NR NR NR NR 

Neoadjuvant 

ADT, 

n (%) 

NR NR NR NR NR 

Prior 

therapy 

(before trial) 

RT: 5. TURP: 1; Prostatectomy: 1. 

Hormonal 

manipulation:28; 

BUNPP: 6. 

EBRT: 121 (99); 
BT: 1 (1). 

RT 

Outcomes: efficacy 

PSA 

level  

[ng/

mL]  

(%)  

Pre 

-OP 
Md.5.5 [1.7-15.9]. Mean 6.1 [3.1-9.7]. Md.5.1 [4.2-8.5]. Md. 6.2 [0-36.4]. 

<4: (40); 

4-<10: (44); 

10-<20: (13); 
20+:(3). 

Post 

-OP 
Md. 0.7 [0.02-3.4]. 

3 mo.: mean 2.8a 
24 mo. mean appr. 2.5-3 a 

NR NR NR 

bDFS rate, 

(%)  

 

20.8 mo. SCT: (60)b. 
NR NR 5 y.: (28)c 

1 y.: (89.0); 

2 y.: (73.7); 

3 y.: (66.7); 
3 y. PSA <5 

ng/mL:(78.3); 

3 y PSA Ó5 ng/mL: 
(52.9). c 

Neg. biopsy 

rate, 

n (%)  

FCT (24 mo.): 0; 

PCT: NR; 

SCT: NR. 

Out of 46 pts.: 

Overall : 34 (74); 

Ipsilateral: 40 (87). 

16/30 (53.33). 
Overall posit. biopsy 

(23.1). 
NR 

OS rate, 

n (%) 
NR NR NR NR NR 

PCa-SS rate, 

n (%) 
NR NR NR NR NR 

QoL 

/PR

O 

(%)  

Pre -

OP 
NR IPSS: 8.7 

ED acc. to SHIM: 

Normal: (30);  

Mild:  (27); 
Moderate: (14);  

Severe: (14); 

Uninterpretable:(15) 

SHIM: Md.6.5 in 54 pts. 

(50.8). 
IPSS: Md.10 in 63 pts. [4-

13.5]. 

NR NR 
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Post 

-OP 
NR 

IPSS: 

3 

mo.:7.5; 

6 mo.: 8.8 
 

3 mo. ED, acc to 

SHIM: 

Normal: (21);  

Mild: (7); 

Moderate: (24); 
Severe:(10); 

Uninterpretable:(38). 

2 yr. SHIM: Md.=2 in 58 

pts.(54.5); 
2 yr.IPSS Md.=6 in 58 

pts. [2-10]. 

NR NR 

Outcomes: safety 

Urinary 

tract, 

n (%) 

Urinary retention, 

urethral stricture: 0 (0). 

Urinary retention:7 (15) (up to 
30 d.); 

Urethral stenosis: 1 (2) (up to 30 

d.). 

Dysuria: 3 (2.8);  

LUTS: 14 (13.2); 

UTI: 6 (5.6);  
IRE: 24 (22.6); 

Haematuria; 4 (3.8); 

Retention/ suprapubic 
catheter: 4 (3.8); 

Meathal stenosis: 1 (0.9). 

NR NR 

Rectum, 

n (%) 

Recto-urethral fistula: 0 
(0). 

Perineal fistula: 1 (2) (up to 30 
d.). 

Blood per rectum: 1 
(0.94); 

NR NR 

Sexual 

potency, 

n (%) 

With prior satisfactory 

EF (after FCT): 0 (0). 

Cavernous 
corpus necrosis: 1 (2) (up to 30 

d.). 

SHIM: 
Pre-op:Md.6.5; 54 (50.8); 

Post-o.:Md.2; 58 (54.5). 

NR NR 

Pain, 

n (%)  

Post-OP chronic pelvis 

pain: 0 (0). 
NR 

Rectal 2 (1.9); 

Testicular 1 (0.94); 
Urethral 1 (0.94). 

NR NR 

Legend: a -statistically significant difference (p <0.05 or <0.001); b ï Acc. to definition of biochemical failure PSAÓ 2ng/mL above nadir acc.- according; c ï 

Acc. to Phoenix definition of biochemical failure; ADT - Androgen deprivation therapy; ASA- American Society of Anesthesiologistsô; bDSF rate- 

biochemical disease-free survival rate ; BT- brachytherapy; BUNPP- Bilateral, unilateral nerve preserving procedures; CoI- conflict of interest; COLD ï 

Cryo On-Line Database; CS ï case series; CT- cryotherapy/ cryoablation; CURED- Committee for Urologic Research, Education and Development of Duke 

University; EBRT- external beam radiation therapy; EF- erectile function; ED ï erectile dysfunction; FCT- focal CT EP- Endo Pharmaceuticals; FR ï 

France; IM- intermediate;IPSS ï International Prostate Symptom Score; IRE-incontinence related events; Inc. ï incorporated; LUTS- lower urinary tract 

symptoms; Md.- median; N- number; n- number of patients;  Neoad.- neoadjuvant; NR- not reported; PCa-SS rate- prostate cancer specific survival rate; 

Pre-OP-preoperative; PRO- patient-related outcomes; Prosp.- prospective; ref.- reference number; RT- radiotherapy;  SCT- salvage cryotherapy;  SoF- 

source of funding;  QoL- quality of life; SHIM- Sexual Health Inventor for Men;TNM- classification of malignant tumours; pts.- patients; TURP- trans-

urethral resection of the prostate; UTI-urinary tract infection; UK ï United Kingdom; USA ï United States of America; WRP- Watermark Research 

PartnersÉ; y.- year(s). 
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Table 24. Characteristics and outcomes of prospective cohort studies (kidney cancer). 
Study, Years [ref.] Emara, 2013 [242] Haber, 2011 [244] 

Study details 

Country  UK USA 

SoF/CoI SoF: NR/Col: NR. SoF: NR/Col: NR. 

Population and follow-up 

N of pts./ N of tumors 
A: LC: 56/56; 

B: RPN: 47/47. 

A: LC: 30/35; 

B: LPN: 48/48. 

Pts. inclusion criteria Acc.to EAU guidelines Stage T1; Ò7cm solitary kidney tumours 

Mean age 

[range years] 

A: 69.75 [42-90]; 

B: 60.5 [38-80]. 

A: 60.9; 

B: 60.6 

Tumor stage [TNM] 

(%)  
T1a 

Pt1a: 

A: 24 (80); 
B: 38 (79). 

Pt1b: 

A: 6 (20); 
B: 9 (19). 

Pt2: 

A: 0 (0); 
B: 1 (2). 

Tumour size (mean, cm) A: (2.6); B: (3.3). A: (2.6); B: (3.2). 

Risk categories  acc. to 

ASA (%)  

Md: 

A: 1; 
B: 2 

Mean: 

A: 2; 
B: 2.7 

Follow-up (mean) A: (31.3); B: (16.5). A: (60.2); B: (42.7). 

Loss of follow - up, n NR NR 

Procedure details 

CT approach, 

(%)  

LAC Extrap.: 

A: 42 (75); 

B: 39 (83). 

LAC Transper.: 

A: 14 (25); 

B: 8 (17). 

LAC Transper.: 

A: 14 (46.7); 

B: 37 (77.1). 

CT system (%) NR NR 

Comparator RPN LPN 

Prior therapy , (%) NR A: ipsilateral kidney surgery:8 (26.7). 

Outcomes: efficacy 

DFS rate (%) mo. NR 

3 yr.*:  

A: LC (78); 
B: LPN (96). 

5 yr.*: 

A: (64); 
B:  (96). 

7 yr.*: 

A:  (43); 
B: (96) 

Recurrence (%) 
A:  2 (3.6); 

B:  3 (6.4). 

A: 4 (13.3); 

B: 0 (0). 

Local recurrence free 

survival (%) 
NR 

3 yr* .: 

A:92; 

B:100. 

5 yr* : 

A:86; 

B:100. 

7 yr*:   

A:86; 

B:100. 

CSS (%) NR 

At 3yr.*:  

A: (93); 
B: (93). 

5 yr.*:  

A: (88); 
B: (93). 

7 yr.*:  

A: (82); 
B: (88). 

OS rate (%) yr.  

[95% CI]  
NR 

3 yr.: 

A:93; 

B:93. 

5 yr.: 

A:88; 

B:93. 

7 yr.: 

A:82; 

B:86. 

eGRF 

ml/min/1.7

3 m2 

Pre -OP 
A: >60 in 31/56 pts.; 46.07 in 25/56 pts. 

B: >60 in 37/47 pts.; 54.25 in 10/47 

A: 53.8 

B: 61.6* 

Post -OP 
A: >60 in 31/56 pts.; 44.06 in 25/56 pts. 

B: >60 in 37/47 pts.; 49.75 in 10/47 

A: 47.5 

B: 47.5* 

Serum creatinine 

increase postop. 

A: mean 5.4 mmol/L; 

B: mean 9.214 mmol/L. 

A: mean 0.2Ñ0.3 mg/dL; 

B: mean 0.4Ñ0.5 mg/dL. 

Outcomes: safety 

Urinary tract,  

n (%) 

Ureteric injury to near structures : 
A: 1 (1.8); 

B: 0 (0). 

Intra-op. ureter injury: 
A: 0 (0); 

B: 1 (2.1). 

Post-op. urine leak 
A: 0 (0); 

B: 2 (4.2). 

Infection, 

n (%) 

Post-op pneumonia: 
A: 1 (1.8); 

B: 0. 

Post-op. 
A: 1 (3.3); 

B: 0 (0). 

Bleeding, n (%) 
A: 3 (5.4); 

B: 2 (4.3). 

Intra-op.: 
A: 1 (3.3); 

B: 3  (6.2). 

Post-op. 
A: 0 (0); 

B: 4 (8.3). 

Other, n (%) 

Port site/Wound complications (%): 

A: 1 (1.8); 
B: 0 (0). 

Intra-op:  

Open 

conversion: 
A: 0 (0); 

B: 4 (8.3). 

Post-op: 

Pulmonary: 

A: 1  (3.3); 

B: 1 (2.1). 

MI:  

A: 0 (0); 

B: 1 (2.1); 

Thrombo

-embolic: 

A: 0 (0); 
B: 3 6.3). 

Need of 

dialysis: 

A: 0 (0); 
B: 3 (6.2) 

Legend: * - statistically significant differences ;acc.- according; AML- Angiomyolipoma; ASA- American Society of Amnesthesiologists; Ca- cancer; CSS- 

Cancer specific survival; CI- confidence interval; C RCC: Chromophobe RCC; CC RCC- clear cell renal cell cancel; cm- centimeter; CoI: conflict of 

interest; CT- cryotherapy; DFS- disease free survival; eGFR- glomerular filtration rate; EAU ï European association of urology; Extrap.- Extraperitoneal; 

Intra-op. ïintraoperative;LAC- Laparoscopy assisted cryotherapy; LC- laparoscopic cryoablation; LPN- Laparoscopic partial nephrectomy; MC RCC- 

multilocular cyst RCC; Md.- median; N-number; NBR- Neg. biopsy rate ; neg.- negative;  NR- not reported; Onc.: Oncocytoma; P RCC- papillary renal cell 

carcinoma; pts.-  patients; RCC- renal cell carcinoma; Ref.- reference; RPN- Robot assissted laparoscopic partial nephrectomy; OS- overall survival; Postop- 

postoperative;  SoF:source of funding; TNM- classification of malignant tumours; Transper.- Transperitoneal; UK- United Kingdom; Unclasif.- Unclasified; 

USA-United States of America. 
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Table 25. Characteristics and outcomes of prospective case series (kidney cancer). 
Study, Years [ref.] Beemster, 2010 [241] Aron, 2009 [243] 

Study details 

Country  NL USA 

SoF/CoI SoF: none/Col: none SoF: NR/Col: NR. 

Population and follow-up 

N of pts./ N of tumors 57/59 80/80 

Pts. inclusion criteria NR 

Localized T1 peripheral (largely exophytic and not 

abutting the renal hilum) enhancing renal mass on 

preoperative abdominal CT. 
Mean age [range years] 66 [40-86]. 66 [28-88]. 

Tumor stage [TNM] NR NR 

Tumour size (mean, cm) 2.5 [1-4.5]. 2.3 [0.9-5]. 

Risk categories  acc. To ASA (%) 

 

1: 8 (14.0); 

2: 31 (54.4); 
3: 18 (31.6). 

1: 1 (2); 
2: 11 (18); 

3: 38 (62); 

4: 11 (18). 

Follow-up, mo.  Minimum 12 mo. Md. 95 [60-133]. 

Loss of follow - up, n 3 NR 

Procedure details 

CT approach (%) LAC 

LAC: 

Retroperitoneal (71); 
Transperitoneal (29). 

CT system (%) SeedNet GoldSystem, Galil, Tel Aviv, Isael NR 

Prior therapy (%)  NR 

Nephrectomy: 

Partial 12 (15); 
Radical 13 (16). 

Outcomes: efficacy 

DFS rate (%) mo. NR 
At 5yr.: 

RCC neg.* (100); 

RCC pos. (81). 

At 10 yr.: 
RCC neg. (100); 

RCC pos. (78). 

Recurrence (%) NR 
NR/ RCC neg. (0); 

RCC pos. 11 (20), (11 from 55 pts.). 

DSS (%) NR 

At 5 yr.: 

RCC neg.*  (100); 

RCC pos. (92). 

At 10 yr.: 

RCC neg. (100); 

RCC pos. (83). 

OS rate (%) yr.  

[95% CI]  
NR 

At 5yr.: 
RCC neg. (84); 

RCC pos. (84). 

At 10 yr.: 
RCC neg. (57); 

RCC pos. (51). 

No. Ca death (%) NR 
RCC neg. 0 (0); 
RCC pos. 6 (11). 

eGRF 

ml/min/1.73 m2 

Pre -OP NR 66 

Post -OP NR 24 mo.: 59.6 

QoL 

Pre -OP 

EORTC-QLQ-C30 Md.: 

QL: 83 [17-100]; 
PF: 78 [0-100]; 

RF: 100 [0-100]; 

EF: 83 [17-100]; 
CF: 100 [0-100]; 

SF: 100 [17-100]; 

FA: 22 [0-78]; 
NV,PA,DY,SL, 

AP,CO,DI,FI:0. 

SF-36 Md.: 

PF:80 [10-100]; 

RP: 75 [0-100]; 
BP: 84 [31-100]; 

GH:67 [25-100]; 

VT:65 [20-100]; 
SF:88 [25-100]; 

RE:100 [0-100]; 
MH: 76 [28-100]. 

NR 

Post -OP 

EORTC-QLQ-C30 
Md. after 1 yr.: 

QL: 83 [17-100]; 

PF: 80 [0-100]; 
RF: 100 [0-100]; 

EF: 92 [17-100]; 

CF: 100 [0-100]; 
SF: 100 [17-100]; 

FA: 22 [0-78]; 

NV,PA,DY,SL, 
AP,CO,DI,FI:0. 

SF-36 

Md. after 9 mo.: 
PF:88 [0-100]; 

RP: 100 [0-100]; 

BP: 100 [41-100]; 

GH:72 [25-87]; 

VT:6 [0-95]; 

SF:94 [13-100]; 
RE:100 [0-100]; 

MH: 74 [8-100]. 

NR 

Outcomes: safety 

Urinary tract, n (%)  Urinary tract infection: 3 (5.3). NR 

Kidney, n (%) Perirenal hematoma: 2 (3.5). NR 

Heart, n (%) 
Miocard infarct: 1 (1.8); 

Atrial fibrilation: 1 (1.8). 
Heart failure 1 (0.8). 
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Other, n (%) 

Conversion to OP: 1 (1.8); 

Pain, fever: 1 (1.8); 

Corneal eye lesion: 1 (1.8); 
Ileus: 1 (1.8); 

Death from MI 1 (1.8). 

Splenic hematoma: 1 (0.8); 

Bilateral atelectasis: 1 (0.8); 

Pneumonia: 2 (1.6); 

Pneumothorax: 1 (0.8); 

RB: 1 (0.8); 
Artery injury: 1 (0.8). 

Legend: * - negatyve pre CT biopsy; Acc.- according; Ang.- Angiomyolipoma; ASA- American society of anesthesiologists; AP- Loss of appetite; BP ï 

bodily pain; CA- cancer; CF- cognitive functioning; CO- constipation;  CSS- cancer specific survival; CoI- conflict of interest; CI- confidence interval; ; cm. 

- centimeter; DI- diarrhea; DFS- disease free survival; DY- dyspnea; EF- emotional functioning; eGRF- glomerular filtration rate; EORTC-QLQ-C30 ï 

European Organization for Research and Treatment of Cancer QLQ-C30; FA- fatique; FI- financial impact; yr.- year; GH ï general health; LAC- 

laparoscopic assisted  cryotherapy; MC- miscellaneous condition; Md.- mediana; MFS- methastasis free survival; MH ï mental health; min- minute; ml-

milliters; mo.- month; N ï number; NB- No biopsy; ND- nondiagnosed; NL-Netherlands;  NR ï not reported; neg.- negative;  NV- nausea and vomiting; 

Onc- oncocytoma; OP- open procedure; OS- overall survival; PF- Physical functioning; pos.- positive; Postop.- postoperative; preop.- preoperative; PRO- 

patient related outcomes; pts.- patients; RB- Retroperineal bleeding ; RE ï roles emotional; RP ï roles physical; RCC- renal cell carcinoma; ref.- reference;  

QL- Global health status; SF-36 ï short form health survey; SoF- source of funding; QoL- Quality of life; RCC- renal cell carcinoma; ref.- reference; RF- 

role functioning; SF- social functioning; SL- Insomnia; TNM ï classification of malignant tumors; VT ï vitality; USA- United States of America. 
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APPENDIX 3: QUALITY ASSESSMENT OF SELECTED STUDIES 

Included studies 
 

1.  Aron M., Kamoi K., Remer E., et al. Laparoscopic Renal Cryoablation: 8-Year, Single 

Surgeon Outcomes. J Urol, 2010 Mar; 183(3):889-895. 

2.  Beemster P. W. T., Wijkstra H., Rosette J. J. M. C. H., et al. Quality of Life and 

Perceived Pain After Laparoscopic-Assisted Renal Cryoablation. J Endourol, 2010 May; 

24(5):719-709. 

3.  Caso J. R., Tsivian M., Mouraviev V. et al. Complications and postoperative events after 

cryosurgery for prostate cancer. BJU Int, 2012 Mar; 109(6): 840-845. 

4.  Chin J. L., Al-Zahrani A. A., Autran-Gomez A. M., et al. Extended Follow up Oncologic 

Outcome of Randomized Trial Between Cryoablation and External Beam Therapy for 

Locally Advanced Prostate Cancer. J Urol. 2012 Oct; 188(4):1170-1175. 

5.  Donnelly B. J., Saliken J. C., Brasher P. M. A. et al. A Randomized Trial of External 

Beam Radiotherapy Versus Cryoablation in Patients With Localized Prostate Cancer. 

Cancer, 2010 Jan 15; 116(2):323-330. 

6.  Durand M., Barret E., Galiano M., et al. Focal cryoablation: a treatment option for 

unilateral low-risk prostate cancer. BJU Int, 2014 Jan; 113(1):56-64. 

7.  Ekish A. E., Nayeemuddin M., Maddox M. et al. The Role of Cryosurgery of the 

Prostate for Nonsurgical Candidates. JSLS, 2013 Jul-Sep; 17(3):423-428. 

8.  Emara A. M., Kommu S. S., Hindley R. G. and Barber N. J. Robot-assisted partial 

nephrectomy vs laparoscopic cryoablation for the small renal mass: redefining the 

minimally invasive ógold standardó. BJU Int, 2014;113(1):92-99. 

9.  Haber G. P., Lee M.C., Crouzet S., et al. Tumour in solitary kidney: laparoscopic partial 

nephrectomy vs laparoscopic cryoablation. BJU Int, 2012 Jan; 109(1):118-124. 

10.  Li L. Y., Lin Z., Yang M., et al. Comparison of Penile Size and Erectile Function after 

High-intensity Focused Ultrasound and Targeted Cryoablation for Localized Prostate 

Cancer: A Prospective Pilot Study. J Sex Med, 2010 Sep; 7(9):3135-3142. 

11.  Malcolm J. B., Fabrizio M. D., Barone B. B., et al. Quality of Life After Open or 

Robotic Prostatectomy, Cryoablation or Brachytherapy for Localized Prostate Cancer. J 

Urol, 2010 May; 183:1822-1829. 

12.  Ng C. K., Touma N. J., Chalasari V., et al. The pattern of prostate cancer local 

recurrence after radiation and salvage cryoablation. Can Urol Assoc J, 2011 Dec; 

5(6):E125-128. 

13.  Robinson J. W., Donnelly B. J., Siever J. E. et al. A Randomized Trial of External Beam 

Radiotherapy Versus Cryoablation in Patients With Localized Prostate Cancer. Cancer, 

2009 Oct 15; 115(20): 4695-4704. 

14.  Spiess P. E., Levy D. A., Pister L. L., et al. Outcome of salvage prostate cryotherapy 

stratified by pre-treatment PSA: update from the COLD registry. World J Urol. 2013 

Dec; 31(6):1321-1325. 
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Excluded studies 

Author, Year  Indication Exclusion 

reason 

1.  Abdelaziz S., Esteveny L., Renaud P. et al. Design 

consideration for novel MRI compatible manipulator for 

prostate cryoablation. Int J Comput Assist Radiol Surg, 2011 

Nov;6(6):811-9.  

Prostate 

cancer 

Wrong study 

objective. 

2.  Ahmed H. U., Hindley R. G., Dickinson L. et al. Focal therapy 

for localised unifocal and multifocal prostate cancer: a 

prospective development study. The Lancet Oncology, 2012 

Jun; 13(6);622-632. 

Prostate 

cancer 

Wrong 

intervention. 

3.  Bozzini G., Colin P., Nevoux P. et al. Focal therapy of prostate 

cancer: energies and procedures. Urologic Oncology, 2013; 

31:155-67. 

Prostate 

cancer 

Wrong study 

design. 

4.  Cheetham P, Truesdale M., Chaudhury S. et al. Long-term 

cancer-specific and overall survival for men followed more than 

10 years after primary and salvage cryoablation of the prostate. 

J Endourol, 2010 Jul;24(7):1123-9.  

Prostate 

cancer 

Wrong study 

design. 

5.  Cooperberg M. R., Broering J. M., Carroll P. R. Time Trends 

and Local Variation in Primary Treatment of Localized Prostate 

Cancer. J Clin Oncol, 2010 Mar 1;28(7):1117-23. 

Prostate 

cancer 

Wrong study 

design. 

6.  Falzarano S. M., Zhou M., Hernandez A. V.,  Can saturation 

biopsy predict prostate cancer localization in radical 

prostatectomy specimens: a correlative. Urology, 2010 

Sep;76(3):682-7.  

Prostate 

cancer 

Wrong 

intervention. 

7.  Finley D. S., Belldegrun A. S. Salvage cryotherapy for 

radiation-recurrent prostate cancer: outcomes and 

complications. Curr Urol Rep, 2011 Jun;12(3):209-15.  

Prostate 

cancer 

Wrong study 

design. 

8.  Yu E.Y., Miller K., Nelson J. et al. Detection of previously 

unidentified metastatic disease as leading cause of screening 

failure in a phase III rialofzibotentan versus placebo 

in patients with nonmetastatic, castration resistant prostate 

cancer. J Urol, 2012 Jul;188(1):103-9. 

Prostate 

cancer 

Wrong study 

objective. 

9.  Kimura M.  Rabbani Z., Mouraviev V. et al. Role of vitamin D3 

as a sensitizer to cryoablation in a murine prostate cancer 

model: preliminary in vivo studies. Urology, 2010 

Sep;76(3):764.e14-20.  

Prostate 

cancer 

Wrong study 

objective.  

10.  Levy D. A., Pisters L. L., Jones J. S. Prognostic value of initial 

prostate-specific antigen levels after salvage cryoablation for 

prostate cancer. BJU Int, 2010 Oct;106(7):986-90.  

Prostate 

cancer 

Wrong study 

design.  

11.  Levy M.Y., Sidana A., Chowdhury W. H. et al. 

Cyclophosphamide Unmasks an Antimetastatic effect of local 

tumor cryoablation. J Pharmacol Exp Ther 2009 Aug; 330(2): 

596-601. 

Prostate 

cancer 

Wrong study 

objective. 

12.  Levy D. A., Li J., Jones J. S. Disease burden predicts for  

favorable  post salvage  cryoablation PSA. Urology, 2010 

Nov;76(5):1157-61.  

Prostate 

cancer 

Wrong study 

objective. 
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13.  Onik G, Miessau M., Bostwick D. G.Tree-dimentional prostate 

mapping biopsy has a potentially signifficant impact on prostate 

cancer management. J Clin Oncol, 2009 Sep 10;27(26):4321-6. 

Prostate 

cancer 

Wrong study 

objective. 

14.  Pisters L. L.,  Leibovici D., Blute M. et al. Locally recurrent 

prostate cancer after initial radiation therapy: a comparison of 

salvage radiation prostatectomy versus cryotherapy. J 

Urol. 2009 Aug;182(2):517-25. 

Prostate 

cancer 

Wrong study 

design. 

15.  Ritch C. R.,  Katz A. E.  Prostate cryotherapy: current status.  

Curr Opin Urol, 2009 Mar;19(2):177-81. 

Prostate 

cancer 

Wrong study 

design. 

16.  Rocco B., Cozzi G., Spinelli M.G., Current status of salvage 

robot-assisted laparoscopic prostatectomy for radiorecurrent 

prostate cancer.  Curr Urol Rep, 2012 Jun;13(3):195-201. 

Prostate 

cancer 

Wrong study 

objective.  

17.  Spiess P. E., Katz A. E., Chin J. L. et al. A pretreatment 

nomogram predicting biochemical failure after salvage 

cryotherapy for locally recurrent prostate cancer. BJU Int, 2010 

Jul;106(2):194-8. 

Prostate 

cancer 

Wrong study 

design. 

18.  Truesdale M. D., Cheetham P. J., Hruby G.W. et al. An 

evaluation of patient selection criteria on predicting prostate-

free survival after primary focal unilateral nerve-sparing 

cryoablation for prostate cancer: recommendations for follow 

up. CancerJ. 2010 Sep-Oct;16(5):544-549.  

Prostate 

cancer 

Wrong study 

objective. 

19.  Wenske S, Quarrier S., Katz A. E. Salvage cryotherapy of the 

prostate for failure after primary radiotherapy or cryosurgery: 

Long-term clinical, functional and oncologic outcomes in a 

large cohort at a tertiary referral centre. Eur Urol, 2013 

Jul;64(1):1-7.  

Prostate 

cancer 

Wrong study 

design. 

20.  Williams A. K., Mart²nez C. H., Lu C. et al. Disease-

free survival following salvage cryotherapy for biopsy-

proven radio-recurrent prostate cancer. Eur Urol, 2011 

Sep;60(3):405-10. 

Prostate 

cancer 

Wrong study 

design. 

21.  Altunrende F, Autorino R, Hillyer S, et al. Image guided 

percutane- ous probe ablation for renal tumors in 65 solitary 

kidneys: func- tional and oncological outcomes. J Urol 

2011;186:35ï41. 

Kidney 

cancer 

Wrong study 

design. 

22.  Antonelly, 2011 Antonelli A, Ficarra V, Bertini R, et al. 

Elective partial nephrectomy is equivalent to radical 

nephrectomy in patients with clinical T1 renal cell carcinoma: 

results of a retrospective, comparative, multi-institutional study. 

BJU Int. In press. doi:10.1111/j.1464-410X. 2011.10431.x 

Kidney 

cancer 

Wrong 

intervention. 

23.  Atwell TD, Schmit GD, Boorjian SA, et al. Percutaneous 

ablation of renal masses measuring 3.0 cm and smaller: 

comparative local control and complications after 

radiofrequency ablation and cryoablation. AJR Am J 

Roentgenol 2013; 200:461ï466 

Kidney 

cancer 

Wrong study 

design. 

24.  Badger WJ, de Araujo HA, Kuehn DM, et al. Laparoscopic 

renal tumor cryoablation: appropriate application of real-time 

ultrasonographic monitor- ing. J Endourol 2009; 23:427ï430. 

Kidney 

cancer 

Wrong study 

objective. 
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25.  Barwari K, de la Rosette J, Laguna MP. Focal Therapy in Renal 

Cell Carcinoma: Which Moda- lity Is Best? Eur Urol Suppl 

2011;10(3):e52-e57. 

Kidney 

cancer 

Wrong study 

objective. 

26.  Barwari K., Beemster P. W., Hew M. N. Are there parameters 

that predict a nondiagnostic biopsy outcome taken during laparo
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Kidney 

cancer 

Wrong study 

design. 
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Weighing treatment options. Curr Urol Rep 2009;10:11ï16. 

Kidney 

cancer 

Wrong study 

objective. 

28.  Berger A, Kamoi K, Gill IS, et al. Cryoablation for renal 

tumors: current status. Curr Opin Urol 2009; 19:138ï142. 

Kidney 

cancer 

Wrong study 

design. 
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Kidney 

cancer 

Wrong study 

design. 

30.  Choueiri T. K., Schutz F. A., Hevelone N. D. et al. Thermal 
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cancer 

Wrong 

intervention. 

31.  Davenport MS, Caoili EM, Cohan RH, et al. MRI and CT 

characteristics of successfully ablated renal masses: Imaging 

surveillance after radiofrequency ablation. AJR Am J Roent- 
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cancer 
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Synchronous cryoablation of multiple renal lesions: short-term 
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design. 
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design. 
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design. 
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design. 
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design. 
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47.  Kowalczyk K. J., Hooper H. B., Linehan W. M. et al. Partial ne- 

phrectomy after previous radio frequency ablation: The Na- 

tional Cancer Institute experience. J Urol 2009;182:2158ï2163. 
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- + - 

Blinding 11a If done, who was blinded after assignment to interventions (for example, 

participants, care providers, those assessing outcomes) and how 

- - - 

 11b If relevant, description of the similarity of interventions - - - 

Statistical methods 12a Statistical methods used to compare groups for primary and secondary 

outcomes 

+ + + 

 12b Methods for additional analyses, such as subgroup analyses and adjusted 

analyses 

+ - + 

Results 

Participant frow (a 

diagram is strongly 

recommended) 

13a For each group, the numbers of participants who were randomly 

assigned, received intended treatment, and were analysed for the primary 

outcome 

+ + + 

 13b For each group, losses and exclusions after randomisation, together with 

reasons 

+ 

 

+ + 

Recruitment  14a Dates defining the periods of recruitment and follow-up + + + 

 14b Why the trial ended or was stopped - + - 

Baseline data  15 A table showing baseline demographic and clinical characteristics for each 

group 

+ + + 

Numbers analysed 16 For each group, number of participants (denominator) included in each 

analysis and whether the analysis was by original assigned groups 

+ + + 

Outcomes and 

estimation 

17a For each primary and secondary outcome, results for each group, and the 

estimated effect size and its precision (such as 95% confidence interval) 

+ + + 
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 17b For binary outcomes, presentation of both absolute and relative effect 

sizes is recommended 

- - - 

Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and 

adjusted analyses, distinguishing pre-specified from exploratory 

- - - 

Harms 19 All important harms or unintended effects in each group (for specific 

guidance see CONSORT for harms) 

- + + 

Discussion 

Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if 

relevant, multiplicity of analyses 

+ - + 

Generalisability 21 Generalisability (external validity, applicability) of the trial findings + + + 

Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and 

considering other relevant evidence 

+ + + 

Other information  

Registration 23 Registration number and name of trial registry - + - 

Protocol 24 Where the full trial protocol can be accessed, if available - - - 

Funding 25 Sources of funding and other support (such as supply of drugs), role of 

funders 

- + + 

Score  20 26 21 

Quality of evidence  Moderate High Moderate 
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Table 33. Assessment of risk of bias in included RCTs. 

 Chin, 2012 Donnelly, 2010 Robinson, 2009 

Random sequence generation (selection bias) - - - 

Allocation concealment (selection bias) + + + 

Blinding of participants and personnel (performance bias) + + + 

Blinding of outcome assessment (detection bias) (Mortality) + + + 

Blinding of outcome assessment (detection bias) (Mortality) + + + 

Incomplete outcome data addressed (attrition bias) (Short-term outcomes  (2-6 weeks)) - - + 

Incomplete outcome data addressed (attrition bias) (Longer-term outcomes  (>6 weeks)) - - + 

Selective reporting (reporting bias) + - - 
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Table 34. Quality assessment of icluded case-series studies for prostate cancer indication. 

Case Series: 18-criteria checklist. Li, 2010 Ekish, 

2013 

Durand, 

2014 

Malcolm, 

2010 

Kwan, 

2011 

Caso, 

2011 

Spiess, 

2012 

Study objective    

1. Is the hypothesis/aim/objective of the study stated clearly in the abstract, 

introduction, or methods section? 
+ - + + + + + 

Study population    

2. Are the characteristics of the participants included in the study described? + + + + + + + 

3. Were the cases collected in more than one center? - - - - - - + 

4. Are the eligibility criteria (inclusion and exclusion criteria) for entry into 

the study explicit and appropriate? 
+ - + - - - + 

5. Were participants recruited consecutively? - + + - - + - 

6. Did participants enter the study at a similar point in the disease? + - + - - - - 

Intervention and co-intervention    

7. Was the intervention clearly described in the study? - + + - + - - 

8. Were additional interventions (co-interventions) clearly reported in the 

study? 
+ - - - - - - 

Outcome measure    

9. Are the outcomes clearly defined in the introduction or methods section? + + + + - + + 

10. Were relevant outcomes appropriately measured with objective and/or 

subjective methods? 
+ + + + + + + 
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11. Were outcomes measured before and after intervention? + + + + + + + 

Statistical analysis    

12. Were the statistical tests used to assess the relevant outcomes appropriate? + - + + + + + 

Results and conclusions    

13. Was the length of follow-up reported? + + + + + + + 

14. Was the loss to follow-up reported? - - - - - - - 

15. Does the study provide estimates of the random variability in the data 

analysis of relevant outcomes? 
- - - - - - - 

16.  Are adverse events reported? - + + + - + - 

17. Are the conclusions of the study supported by results? + + + + + + + 

Competing interests and sources of support    

18. Are both competing interests and sources of support for the study reported? - - - - - + + 

Score 11 9 13 9 8 11 10 

Quality of evidence Moderate Moderate High Moderate Moderate Moderate Moderate 
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Table 35. Quality assessment of case-series studies, for kidney cancer indication. 
Case Series: 18-criteria checklist. Haber, 2011 Aron, 2009 Beemster, 2010 Emara, 2013 

Study objective 

1. Is the hypothesis/aim/objective of the study stated clearly in the abstract, introduction, or 

methods section? 

+ + + + 

Study population 

1. Are the characteristics of the participants included in the study described? + + + + 

2. Were the cases collected in more than one center? - -  - 

3. Are the eligibility criteria (inclusion and exclusion criteria) for entry into the study explicit 

and appropriate? 

- - - - 

4. Were participants recruited consecutively? - + - - 

5. Did participants enter the study at a similar point in the disease? + - - + 

Intervention and co-intervention 

6. Was the intervention clearly described in the study? - + - + 

7. Were additional interventions (co-interventions) clearly reported in the study? - - - + 

Outcome measure 

8. Are the outcomes clearly defined in the introduction or methods section? + + + + 

9. Were relevant outcomes appropriately measured with objective and/or subjective 

methods? 

+ + + + 

10. Were outcomes measured before and after intervention? + + + + 

Statistical analysis 
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11. Were the statistical tests used to assess the relevant outcomes appropriate? + + + + 

Results and conclusions 

12. Was the length of follow-up reported? + + + + 

13. Was the loss to follow-up reported? - - + - 

14. Does the study provide estimates of the random variability in the data analysis of relevant 

outcomes? 

- - - - 

15.  Are adverse events reported? + - + + 

16. Are the conclusions of the study supported by results? + + + + 

Competing interests and sources of support 

17. Are both competing interests and sources of support for the study reported? - - - - 

Score 10 10 10 12 

Quality of evidence Moderate Moderate Moderate Moderate 
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Table 36. Quality assessment of included systematic reviews, for kidney 

cancer indication. 
 Gontero, 

2009 

Klatle, 

2011 

Heuer, 

 2009 

Tang,  

2014 

Poppel, 

2011 

Gervais, 

 2013 

Gulur,  

2009 

MacLennan, 

2012 (QoL) 

MacLennan, 

2012 

Nabi, 

2010 

Long, 

2009 

Trinh, 

2009 

1. Was an 'a 

priori' design 

provided? 

+ + - + - - - + + + - - 

2. Was there 

duplicate study 

selection and 

data extraction? 

CA + + + CA - - + + + CA - 

3. Was a 

comprehensive 

literature search 

performed? 

- + CA + - - - + + + - - 

4. Was the status 

of publication 

(i.e. grey 

literature) used as 

an inclusion 

criterion? 

+ CA CA + - - - - - + CA - 

5. Was a list of 

studies (included 

and excluded) 

provided? 

- - - - - - - - - + - - 

6. Were the 

characteristics of 

the included 

studies provided? 

+ + - + - - + + + + + - 

7. Was the 

scientific quality 

of the included 

studies assessed 

and documented? 

+ - + + - - - + + + - - 

8. Was the 

scientific quality 

of the included 

studies used 

appropriately in 

formulating 

conclusions? 

+ - - + - - - + + + - - 

9. Were the 

methods used to 

combine the 

findings of 

studies 

appropriate? 

- + - + - - - + + + - - 

10. Was the 

likelihood of 

publication bias 

assessed? 

- - - - - - - - - - - - 

11. Was the 

conflict of 

interest included? 

- + + + - - - + + + - - 

Possible answers: Yes/ No/ Canót answer/ Not applicable 
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Table 37. Quality assessment of included systematic reviews, for prostate cancer  indication.  

 Parekh, 

2013 

Lugnani, 

2014 

Mendenhall, 

2015 

Mouraviev, 

2012 

Punnen, 

2013 

Langenhuijsen, 

2009 

Jacome-Pita, 

2014 

1. Was an 'a 

priori' design 

provided? 

+ + + + + + + 

2. Was there 

duplicate study 

selection and 

data extraction? 

+ + - NA NA - NA 

3. Was a 

comprehensive 

literature search 

performed? 

- + - - + - + 

4. Was the status 

of publication 

(i.e. grey 

literature) used as 

an inclusion 

criterion? 

+ + - NA + - + 

5. Was a list of 

studies (included 

and excluded) 

provided? 

- - - - - - - 

6. Were the 

characteristics of 

the included 

studies provided? 

+ + - + + - - 

7. Was the 

scientific quality 

of the included 

studies assessed 

and documented? 

+ + NA + + + + 

8. Was the 

scientific quality 

of the included 

studies used 

appropriately in 

formulating 

conclusions? 

- - - - + + - 

9. Were the 

methods used to 

combine the 

findings of 

studies 

appropriate? 

- - - - - - - 

10. Was the 

likelihood of 

publication bias 

assessed? 

-  - - - - - - 
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11. Was the 

conflict of 

interest included? 

- + - + + + + 

Possible answers: Yes/ No/ Canót answer/ Not applicable 
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AMSTAR schecklist 

AMSTAR ï a measurement tool to assess the methodological quality of systematic reviews. 

1. Was an 'a priori' design provided? 

The research question and inclusion criteria should be established before the conduct of the review.  

Note: Need to refer to a protocol, ethics approval, or pre-determined/a priori published research objectives to score 

a ñyes.ò 

Ǐ Yes 

Ǐ No 

Ǐ Can't answer 

Ǐ Not 

applicable 

2. Was there duplicate study selection and data extraction? 

There should be at least two independent data extractors and a consensus procedure for disagreements should be in 

place. 

Note: 2 people do study selection, 2 people do data extraction, consensus process or one person checks the otherôs 

work. 

Ǐ Yes 

Ǐ No 

Ǐ Can't answer 

Ǐ Not 

applicable 

3. Was a comprehensive literature search performed? 

At least two electronic sources should be searched. The report must include years and databases used (e.g., 

Central, EMBASE, and MEDLINE). Key words and/or MESH terms must be stated and where feasible the search 

strategy should be provided. All searches should be supplemented by consulting current contents, reviews, 

textbooks, specialized registers, or experts in the particular field of study, and by reviewing the references in the 

studies found. 

Note: If at least 2 sources + one supplementary strategy used, select ñyesò (Cochrane register/Central counts as 2 

sources; a grey literature search counts as supplementa 

Ǐ Yes 

Ǐ No 

Ǐ Can't answer 

Ǐ Not 

applicable 

 

4. Was the status of publication (i.e. grey literature) used as an inclusion criterion? 

The authors should state that they searched for reports regardless of their publication type. The authors should 

state whether or not they excluded any reports (from the systematic review), based on their  publication status, 

language etc. 

Note: If review indicates that there was a search for ñgrey literatureò or ñunpublished literature,ò indicate ñyes.ò 

SIGLE database, dissertations, conference proceedings, and trial registries are all considered grey for this purpose. 

If searching a source that contains both grey and non-grey, must specify that they were searching for 

grey/unpublished lit. 

Ǐ Yes 

Ǐ No 

Ǐ Can't answer 

Ǐ Not 

applicable 

 

5. Was a list of studies (included and excluded) provided? 

A list of included and excluded studies should be provided. 

Note: Acceptable if the excluded studies are referenced. If there is an electronic link to the list but the link is dead, 

select ñno.ò 

Ǐ Yes 

Ǐ No 

Ǐ Can't answer 

Ǐ Not 

applicable 

6. Were the characteristics of the included studies provided? 

In an aggregated form such as a table, data from the original studies should be provided on the participants, 

interventions and outcomes. The ranges of characteristics in all the studies analyzed e.g., age, race, sex, relevant 

socioeconomic data, disease status, duration, severity, or other diseases should be reported. 

Ǐ Yes 

Ǐ No 

Ǐ Can't answer 

Ǐ Not 

applicable 

7. Was the scientific quality of the included studies assessed and documented? 

'A priori' methods of assessment should be provided (e.g., for effectiveness studies if the author(s) chose  to 

include only randomized, double-blind, placebo controlled studies, or allocation concealment as inclusion criteria); 

for other types of studies alternative items will be relevant. 

Note: Can include use of a quality scoring tool or checklist, e.g., Jadad scale, risk of bias, sensitivity analysis, etc., 

or a description of quality items, with some kind of result for EACH study (ñlowò or ñhighò is fine, as long as it is 

clear which studies scored ñlowò and which scored ñhighò; a summary score/range for all studies is not 

acceptable). 

Ǐ Yes 

Ǐ No 

Ǐ Can't answer 

Ǐ Not 

applicable 

 

8. Was the scientific quality of the included studies used appropriately in formulating 

conclusions? 

The results of the methodological rigor and scientific quality should be considered in the  nalysis and the 

conclusions of the review, and explicitly stated in formulating recommendations.  

Note: Might say something such as ñthe results should be interpreted with caution due to poor quality of included 

studies.ò Cannot score ñyesò for this question if scored ñnoò for question 7. 

Ǐ Yes 

Ǐ No 

Ǐ Can't answer 

Ǐ Not 

applicable 
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9. Were the methods used to combine the findings of studies appropriate? 

For the pooled results, a test should be done to ensure the studies were combinable, to assess their homogeneity 

(i.e., Chi-squared test for homogeneity, I2). If heterogeneity exists a random effects model should be used and/or 

the clinical appropriateness of  combining should be taken into consideration (i.e., is it sensible to combine?). 

Note: Indicate ñyesò if they mention or describe heterogeneity, i.e., if they explain that they cannot pool because of 

heterogeneity/variability between interventions. 

Ǐ Yes 

Ǐ No 

Ǐ Can't answer 

Ǐ Not 

applicable 

 

10. Was the likelihood of publication bias assessed? 

An assessment of publication bias should include a combination of graphical aids (e.g., funnel plot, other available 

tests) and/or statistical tests (e.g., Egger regression test, Hedges-Olken).  

Note: If no test values or funnel plot included, score ñnoò. Score ñyesò if mentions that publication bias could not 

be assessed because there were fewer than 10 included studies. 

Ǐ Yes 

Ǐ No 

Ǐ Can't answer 

Ǐ Not 

applicable 

11. Was the conflict of interest included? 

Potential sources of support should be clearly acknowledged in both the systematic review and the included 

studies. 

Note: To get a ñyes,ò must indicate source of funding or support for the systematic review AND for each of the 

included studies. 

Ǐ Yes 

Ǐ No 

Ǐ Can't answer 

Ǐ Not 

applicable 

Shea et al. BMC Medical Research Methodology 2007 7:10 doi:10.1186/1471-2288-7-10 

Additional notes (in italics) made by Michelle Weir, Julia Worswick, and Carolyn Wayne based on 

conversations with 

Bev Shea and/or Jeremy Grimshaw in June and October 2008 and July and September 2010. 
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The IHE  checklist for case series 
 

Case Series: 18-criteria checklist 

Study objective 

1.Is the hypothesis/ aim/ objective of the study 

stated clearly in the abstract, introduction, or 

methods section? 

 

Study population 

2.Are the characteristics of the participants 

included in the study described? 

 

3.Were the cases collected in more than one 

centre? 

 

4.Are the eligibility criteria (inclusion and 

exclusion criteria) for entry into the study 

explicit and appropriate? 

 

5.Were participants recruited consecutively?  

6.Did participants enter the study at a similar 

point in the disease? 

 

Intervention and co-intervention 

7.Was the intervention clearly described in the 

study? 

 

8.Were additional interventions (co-

interventions) clearly reported in the study? 

 

Outcome measure 

9.Are the outcome measures clearly defined in 

the introduction or methods section? 

 

10.Were relevant outcomes appropriately 

measured with objective and/or subjective 

methods? 

 

11.Were outcomes measured before and after 

intervention? 

 

Statistical analysis 

12.Were the statistical tests used to assess the 

relevant outcomes appropriate? 

 

Results and conclusions 

13.Was the lenght of follow-up reported?  

14.Was the loss to follow-up reported?  

15.Does the study design provide estimates of 

the random variability in the data analysis of 

relevant outcomes? 

 

16.Are adverse events reported?  

17.Are the conclusions of the study supported by 

results? 

 

Competing interests and sources of support 

18.Are both competing interests and sources of 

support for the study reported? 

 

Source: 

http://www.ihe.ca/documents/Case%20series%20studies%20using%20a%20modified%20Delphi%20techni

que.pdf          
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CONSORT 2010 checklist for RCTs 

Section/Topic 

Item 

No Checklist item 

Reported on 

page No 

Title and abstract 

 1a Identification as a randomised trial in the title  

1b Structured summary of trial design, methods, results, and conclusions (for specific guidance see CONSORT for 

abstracts) 

 

Introduction  

Background and 

objectives 

2a Scientific background and explanation of rationale  

2b Specific objectives or hypotheses  

Methods 

Trial design 3a Description of trial design (such as parallel, factorial) including allocation ratio  

3b Important changes to methods after trial commencement (such as eligibility criteria), with reasons  

Participants 4a Eligibility criteria for participants  

4b Settings and locations where the data were collected  

Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they were 

actually administered 

 

Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they were 

assessed 

 

6b Any changes to trial outcomes after the trial commenced, with reasons  

Sample size 7a How sample size was determined  

7b When applicable, explanation of any interim analyses and stopping guidelines  

Randomisation:    

 Sequence 

generation 

8a Method used to generate the random allocation sequence  

8b Type of randomisation; details of any restriction (such as blocking and block size)  

 Allocation 

concealment 

mechanism 

9 Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), 

describing any steps taken to conceal the sequence until interventions were assigned 

 

 Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned participants to 

interventions 

 

Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care providers, those  
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assessing outcomes) and how 

11b If relevant, description of the similarity of interventions  

Statistical methods 12a Statistical methods used to compare groups for primary and secondary outcomes  

12b Methods for additional analyses, such as subgroup analyses and adjusted analyses  

Results 

Participant flow (a 

diagram is strongly 

recommended) 

13a For each group, the numbers of participants who were randomly assigned, received intended treatment, and were 

analysed for the primary outcome 

 

13b For each group, losses and exclusions after randomisation, together with reasons  

Recruitment 14a Dates defining the periods of recruitment and follow-up  

14b Why the trial ended or was stopped  

Baseline data 15 A table showing baseline demographic and clinical characteristics for each group  

Numbers analysed 16 For each group, number of participants (denominator) included in each analysis and whether the analysis was by 

original assigned groups 

 

Outcomes and 

estimation 

17a For each primary and secondary outcome, results for each group, and the estimated effect size and its precision 

(such as 95% confidence interval) 

 

17b For binary outcomes, presentation of both absolute and relative effect sizes is recommended  

Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing pre-

specified from exploratory 

 

Harms 19 All important harms or unintended effects in each group (for specific guidance see CONSORT for harms)  

Discussion 

Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses  

Generalisability 21 Generalisability (external validity, applicability) of the trial findings  

Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence  

Other information   

Registration 23 Registration number and name of trial registry  

Protocol 24 Where the full trial protocol can be accessed, if available  

Funding 25 Sources of funding and other support (such as supply of drugs), role of funders  

*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration for important 

clarifications on all the items. If relevant, we also recommend reading CONSORT extensions for cluster randomised trials, non-inferiority and 

equivalence trials, non-pharmacological treatments, herbal interventions, and pragmatic trials. Additional extensions are forthcoming: for those 

and for up to date references relevant to this checklist, see www.consort-statement.org
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APPENDIX 4: USING THE TERMS OF ACTIVE SURVEILANCE 

(AS), WATCHFUL WAITING (WW) AND OBSERVATION  

 

We do use this terms differently in our HTA, depending on condition (PCa or KCa) we are 

writing about. This selection is suggested by data on various retrieved clinical guidelines for PCa 

and KCa treatment and also based on expert opinion, founded in Kidney cancer institute webpage. 

 

Prostate cancer 

There seems to be disagreement between various guidelines on interpretation of these terms. 

NCCN guidelines for Prostate Cancer [16] distinguish between AS and observation. According to 

them, ñobservation involves monitoring the course of disease with expectation to deliver palliative 

therapy for the development of symptoms or a change in exam of PSA that suggests symptoms are 

imminentò, whilst ñAS (also referred to as WW) involves actively monitoring the course of disease 

with the expectation to intervene with the potentially curative therapy if the cancer progressesò. In 

contrary to NCCN, in EAU guidelines on Prostate Cancer [15], ñobservationò and WW are 

considered as synonymous terms, but different from AS. AS and WW here are defined as distinct 

strategies for conservative PCa treatment. As opposed to WW, ñAS aims at the proper timing of 

curative treatment rather than the delayed application of palliative treatment options. According to 

NICE guidelines on Prostate Cancer Diagnosis and Treatment [102], AS and WW are also used as 

different concepts, unfortunately definitions are not presented. Consequently,  in this HTA terms of 

AS, WW and observation are used in meaning the same as they are presented in corresponding 

guidelines, together with the reference to them. 

 

Kidney cancer 

In Canadian Kidney Cancer Forum Consensus [80] and EAU [15], ESMO guidelines [82] 

for KCa treatment,  terms of AS and WW are used alternately without any distinct definitions. 

Although there is an opinion that term AS should be preferred as it is most accurate [136]. 

Consequently we interpret AS and WW as synonymous terms, while writing about KCa, and use 

them interchangeably in this HTA. AS/WW ï is the least invasive treatment strategy for KCa ï 

initial monitoring of tumour with delayed intervention for tumours showing clinical progression 

during follow up. [15,136]
 
 

 

 


