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Knituaceka O.B. B CTaThe HPEUI0KEHBI myTH ONTHMH3ALIH
Y crarTi 3anpornoHOBaHO IUISIXM ONTHMI3alii  AMarHOCTHYECKOTO rporecca y IIapOAOHTOJIOTNYECKUX,
JarHOCTUYHOrO ~ MpOLECY y  MapoJOHTOJNIOTIYHHX  OOJIBHBIX nyTeM U3YUYCHUS KJICTOYHOT'O cocrasa

MAIli€HTiB, IIIXOM  3aCTOCYBaHHS  IHTCTPOBAaHHUX  MApaJOHTAIBGHBIX KAPMAaHOB M MPHMCHCHUS MWHTETPHPOBAHHBIX
[UTOJIOTIYHUX TapameTpiB. OTpUMaHi pe3yabTaTH JAI0Th  LUTOJOTHYCCKUX IapaMeTpoB. [lomydeHHBIC pe3ysibTaThl JAIOT
MOXKITUBICTH PO3POOKH MOP(OIIOTIYHOTO ITOPUTMY JIJIsi  BO3MOXHOCTH — pa3paboTku  MOP(HOIOrHYECKOTO — aNropuT™Ma
00’ ekTUBi3aLii NTapoOJOHTONOTIYHOTO CTATYCy MAIli€eHTiB. o00cnemoBaHus, C LEJIbI0 OOBEKTHBU3ALMU IMApPOJOHTOJIO-
3acTocyBaHHA 3arporoHOBaHOTO QITOPUTMY THYECKOTO CTaTyca HalMeHTOB. lIpumeHeHMe mpeioxkeHHOTo
00CTeXEHHS, SIKEe BKJIIOYAE BUBYCHHS KJIITHHHOTO CKJIaJly IrOpUTMa  OOCNIEOBaHMS, KOTOpPOE  BKIIOYAECT  HM3y4dCHHE
MapoJAOHTAIILHUX KUIICHb, & TAKOK MOP(OJIOTriuHI 3MIHM  KJIETOYHOTO COCTaBa MAPOJOHTAIBHBIX KAapMaHOB, a TaKKe
CHITENIIO, JIA€ MOXKIIMBICTh JIOTMIOBHUTH ICHYFOUHH  MOP(OJIOTHYECKUEC W3MEHEHHS OSIHUTEUS, [aeT BO3MOXKHOCTh
apceHaj] TPamUIiMHUX JIarHOCTHYHUX METOMIB y  JOIOJHHTH CYILIECTBYIOIIUIA apceHa TpaJIUIHOHHBIX
MApOJOHTOJIOTIi, OLIBII TOYHMMH Ta JOKA30BUMH 1 JHATHOCTUYECKUX METOJOB B IMAPOJIOHTOJIOIHH, OOJIbIIE TOYHBIMU U
NPOTOHYIOTh sl  MOP(OJIOTIYHUX MPOTHOCTHYHHMX  JIOKA3aTCIbHBIMA ¥ OPEJIararoT  psii  MOP(OIOrHIecKUX
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APPLICATION OF SELECTIVE ARTERIAL EMBOLIZATION FOR  TREATMENT

OF BENIGN PROSTATIC HYPERPLASIA IN PATIENTS WITH HI GH OPERATIVE RISK
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The choice of method of treatment of benign prastatperplasia (BPH) in elderly patients with higperative risk is
one of the pressing issues of modern urology. 8eéearterial embolization (SAE) of the prostates-a new method of treating
lower urinary tract symptoms caused by benign ptashyperplasia. The article presents prelimirexperience of performing
this procedure in a group of 21 patients with higlerative risk, describes indications, criterigpafient selection, technique of
the procedure, results and prospects of utilizimig method in the clinical practice.
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The present paper is an integral part of the reshastudy “Improvement of minimally invasive surditcaatment for
diseases of the kidneys and urinary tract in thenditions of short-term stay surgical hospital”, &#aregistration
No. 0114U002120.

Benign prostatic hyperplasia (BPH) is one of theshprevalent urological diseases among men.
According to data from the Institute of Urology, tiémal Academy of Medical Sciences of Ukraine
(Kyiv) prevalence of BPH in Ukraine is 1765.5capes 100,000 of the men's population who need
urological surveillance and treatment [4]. In aspfnvestigations of S.J. Berry and co-authors 4}98
microscopic signs of BPH were found in 8% of patseaged under 30, in 10% of patients under 40, in
40% of patients aged 50-60, in 70% of patients &§ed0 and in 80% of patients older than 80 yedirs [
Because this disease has connection to age, gademniat a high risk for chronic concomitant dissas
such as metabolic syndrome, diabetes mellitus,imzadcular diseases, which complicate treatment of
these patients [1]. Although transurethral resec{idUR) of the prostate has been the “golden statida
in surgical treatment of BPH for the last 50 yedinss operation has a high rate of complicatiddjs [
Moreover, results of treatment prove to be unsadisfy in 15% of patients [9].

Selection of the appropriate tactic and methodsredtment of BPH depends on the patient’'s
somatic status, while the possibility of operatitreatment is often limited by a high operative-
anesthesiological risk. Therefore, minimally inwa&simethods of treatment with the minimal risk of
complications and the lack of need in general &ess acquire significance. Its application caruced
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the time of hospitalization, increase the safetyr@ftment and as a result, improve the qualitiffefof
these patients [2, 7, 10,8].

The purpose of the study was application of selective artegaibolization for treatment of
benign prostatic hyperplasia in patients with hogierative risk to minimize possible complications.

Materials and methods In the urological department of the National kditiy-Medical Clinical
Center of Ministry of Defense of Ukraine a noveinmally invasive method of treatment of patients
with the volume of the prostate gland over 40 mighhoperative-anaesthesiological risk with
contraindications to standard operative treatmenestablished. The principle of selective arterial
embolization (SAE) of the prostate lies in the i&thn of arterial supply of the prostate, and assallt,
ischemic necrosis of its significant part. The @duent reduction of the prostate’s volume causes th
decrease of lower urinary tract symptoms (LUTS)plmg this method, which primary was proposed in
2000 by DeMeritt J.S. (USA), allows to exclude cdiogtions specific to traditional operations for IBP
and improve the quality of life in the short-termddong-term postoperative period. The developmént
this method was made possible due to the cooperdigtween two disciplines — urology and
angiosurgery. The task of this investigation iset@mine the effectiveness and safety of minimally
invasive operative treatment of BPH in high-riskigats by SAE method.

We examined 21 male patients whose mean age wWag56487) years with moderate and severe
lower urinary tract symptoms. Mean Internationabgtate symptom score (IPSS) was 24,3 (11-35)
points, mean quality of life (QoL) index was 4,662 Mean duration of disease was 6,9 years (fram 1
18). Mean prostate volume was 92,3ml (maximum 190 m

The concomitant diseases were presented by diabetiisus in 3 (14,3%) patients, 6 (28,6%)
patients had a history of myocardial infarction(131,3%) patients had stroke outcomes, Parkinson
disease was diagnosed in 1 (4,8%) patient, 4 (19p@#tents had aortocoronary bypass or/and coronary
artery stent placement surgery, 7 (33,3%) patiedk oral anticoagulant drugs (warfarin) in thenatpe
doses because of an elevated cardiovascular riskaflents received consultations from a theraiggut
cardiologist, neurologist and anesthesiologist. Bh&ection criteria for performing selective aréri
embolization were the following: prostate volumegkx than 40 ml, contraindications for traditional
operations on the prostate, high level of operadivesthesiological risk (IlI-IV on American Society
Anaesthesiologists (ASA) scale), PSA total levekléhan 4 ng/ml or more than 4 ng/ml when the tesul
of prostate biopsy is negative.

Selective arterial embolization of the prostate wesformed in specialized angiosurgery
operating room (pic. 1) under fluoroscopy contropatient’s recumbent position under local anekithes
from one surgical approach, usually through thbtrigmoral artery. 5 Fr introducer was insertedtigh
the right common femoral artery, after that cath€ebra 2 (C2) 5 Fr Glidecath (Terumo) was inserted
into the femoral artery and its branches.

After inserting the catheter inside the left comniligic artery and finding its internal branch,
digital subtractional angiography was performedtviro projections to examine the anatomy of the
prostatic arteries. Five milliliters of the contrasedium were injected with slow speed. After thiatyas
ascertained which artery supplies the prostatiodylafterwards, selective catheterization of thespatic
artery was performed by the 3Fr coaxial microca&h&mboCath Plus (infusion microcatheter, France)
or Progredt’ (Japan). After performing selective catheterizatid the prostatic arteries, angiography
was performed to confirm the location of the cathétside the prostatic artery and visualizatiorihef
prostate gland vascularization in two projectioffer that a microcatheter was inserted furtheo ithte
prostatic artery. Spherical trisacryl gelatin mspbheres Embosphere® Microspheres (Merit Medical
Systems, Inc, USA) (pic. 2) or polyvinyl-alcohol drpgel embolization microspheres
BeadBlockRM(Device Technologies, Australia) 500-70th were used for embolization. The embolizing
substance was injected slowly through the syrifigee final goal of embolization intervention was
determined as cessation of arterial supply of tostptic gland, which was confirmed by fluorography
Consistently identical intervention of the righdeiwas performed.

Upon completion, the catheter was removed and aptiaspressing bandage dressing was
applied to the place of the puncture of the rigiindral artery. The patient was transferred to the
postoperative ward. The urethral catheter was rechafter 24 hours.

The patients were examined, their levels of PSAaltatere monitored, a digital rectal
examination was performed and an ultrasound iny&stin of the prostate was conducted, maximum
urinary flow Qmax was measured, IPSS index andityuaf life QoL subscore were determined. All
patients were asked to sign an informed consehietintervention.
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Results of the study and their discussionThe intervention was performed successfully in 19
patients (90,5%). We determine success as - se@deatierial embolization at least on one side with
cessation of arterial supply of the prostate. Embtbn was not successful in two patients due to
atherosclerotic changes of pelvic arteries, andirieal inability to insert the catheter into prasta
arteries. The intervention lasted from 90 to 22@utés (at mean 140 minutes). The mean fluoroscopy
time was 20-40 minutes (minimum 14 minutes, maxim&minutes).

Subsequent interviewing of the patients to estimB®S and QoL levels revealed significant
improvement of these indexes (table 1). In particullecrease of IPSS scores on average by 12 points
after one month and improvement of the QoL indexaverage from 5 (unhappy) to 2 (mostly satisfied)
during the same period. Mean IPSS and QoL indexa® W2 (1-32) and 2 (0-4) respectively. The
reduction of the volume of the prostate was at niBaB5%, and increase of maximal urine flow at mean
by 32%. First signs of clinical improvement wereetved one week after the intervention.

No immediate or remote complications connectechiyiagraphy or embolization, which needed
surgery or long-term hospitalization, were regestierSuch complications as hematuria, lower urinary
tract infection or others, which are often seeprdftansurethral resection of the prostate, wagistered.
Five patients complained about moderate pain amditgy sensations in the urethra after embolization.
Two patients had intoxication syndrome with feverd anhausea. Both of them received parenteral
cephalosporin antibiotics and non-steroid antiasinfinatory drugs with positive effect after 3-5 ddys.
one patient, we observed local hyperemia and hgpsitévity at the internal surface of the left thig
spreading to left gluteal area with no signs obxitation. This case was qualified as non-target
embolization and treated by intravenous infusiorcryitalloids, vasodilators and antihistamine agent
for 6 days with full recovery. The rest of the pats were discharged from the hospital after 2 days
condition of normal body temperature and no changétood tests.

Table 1
Baseline and treatment results of selective arteri@mbolization procedure

Variable* Baseline value Value after treatment pueal
IPSS 24,3t6.4 12,3+4,4 <0,001
QoL value 4,610,9 1,4+0,4 <0,001
Prostate volume (ml) 92,3+41,0 60,2+30,6 <0,001
Maximal urinary flow (ml/sec) 7,7£3,4 10,3+2,4 <0,0
PSA level (ng/ml) 5,146,9 4,38+3,6 >0,01

Note: * Data are means + standard deviations.

Comparing examination data of our patients befard after embolization of the prostate,
including measurement of the prostate volume, makiminary flow, estimated International prostate
symptom score (IPSS) and quality of life (QoL) irdee reached the conclusion about long-lasting and
stable improvements. The International Index ofcHiee Function (IIEF) was not measured in this
research due to the advanced age of our patients.

Despite significant advances in the surgical mamege of benign prostatic hyperplasia,
alternative therapies remain limited for patientthvhigh operative risk. Selective arterial embatian
offers minimally invasive treatment with moderaigkrprofile and significant symptom relief. Seleeti
arterial embolization has been proven effectivepatients with large prostates, who would be at
excessive risk of hemorrhage during traditionalrafyee treatment.

While previous studies have proposed SAE as a pyirtieerapy for relatively young, healthy
patients, ours is the first investigation to asse8& as a therapy in a group composed exclusively o
elderly, non-operative candidates with significeotnorbidities.

Results of our research generally correspond ta ffatm other sources. Despite the small
number of patients, which limits the possibility statistical processing, our preliminary experience
confirms the feasibility, effectiveness and safeftpelective arterial embolization for lower uripdract
symptoms due to BPH in high-risk patients.

Continued investigation of SAE in patients, espgcias compared to control therapies such as
TURP and medical therapy, will be necessary tonidefely evaluate embolization as a therapeutic
option for severe LUTS due to BPH.

s 000

The obtained results testify that selective artenmbolization is efficient for patients who have
contraindications to traditional operations. Weereed good results in the treatment of lower ugnar
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tract symptoms in high-risk patients with benigogtatic hyperplasia without serious complicationd a
other side effects, including reduction of the vo&uof the prostate by 35%, increase of maximalanyin
flow rate by 32%, improvement of the mean IPSSestgr12 points and QoL level by 3.2 points.
Thereby, application of selective arterial embdl@a significantly expands possibilities in the
selection of treatment for high-risk patients wsfmptomatic BPH, and consequently, helps to improve
results of treatment of this disease in every paldir case, and, in future, will improve provisioh
urological assistance in Ukraine. Neverthelessaiobt results must be confirmed on a larger grdup o
patients and compared with other methods of treattrffreedical therapy and transurethral resection of

the prostate).
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3ACTOCYBAHHSA CEJEKTUBHOI

NPUMEHEHUE CEJIEKTUBHOM APTEPUAJIBHOM

APTEPIAJIBHOI EMBOJII3ALT JIJ151 JIIKYBAHHSI
JTOBPOSIKICHOI TIPOCTATHYHOI I'ITEPILJIA3IL
Y MAIIEHTIB 3 BACOKHAM OIEPAILIIMHUM
PU3NKOM
T'onoBko C.B., KoGipHiuenko A.A., Capunibkuii O.D.,
Tpoiubxuii LJL.

Bubip merony mixyBaHHS HOOpOsiKicHOI rimepruiasii
nepeaMixypoBoi 3anosu (JII'TI3) y XBOpuX MOXUIIOro BiKy 3
BHCOKHM CTYIICHEM ONEpaliffHOro pU3HMKy € aKTyaJbHOIO
npobsiemMoro cydacHoi ypoutorii. CejekThBHa aprepiajibHa
embomizaris (CAE) mpocratn — HOBHIT METOM JiKyBaHHSI
CHMITOMIB HW)KHIX CEUOBHBIIHHMX LUISXiB CIPUYUHEHHX
JOOPOSIKICHOIO TimepInIa3ico MepeaMixypoBoi 3amosu. Y
CTaTTi NPEJICTABICHO HOIEePENHil JOCBI] BHKOHAHHS [bOTO
OIIEPaTUBHOTO BTPYYaHHS y Ipymi 3 21 XBOpOro 3 BUCOKHM
onepamiiHAM pPH3UKOM, OINHMCAHI IOKa3aHHS, KpHTepii
BHOOPY XBOPHMX, METOJIMKA OINECPATHBHOIO BTPYYaHHS,
pE3yJIbTaTH Ta NEPCHEKTHBH 3aCTOCYBAHHS IaHOTO METOLY
y KITiHIYHIA TpaKkTHLi.

KiawuoBi  ciaoBa:  pobOposkicHa — rimepruiasis
MepeMiXypoBOi  3aJ03W,  CEeNIeKTHBHA  apTepianbHa
emOomizaris
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SMBOJIM3ALNNA JJIs1 JIEYEHUS
JOBPOKAYECTBEHHOM I'MIEPILIIA3SAA
NPEJACTATEJBLHOM XKEJIE3bI Y HALIIMEHTOB
C BBICOKUM ONNEPAIIMOHHBIM PUCKOM

T'onoBko C.B., Kooupauienko A.A., Capunkuii A.®D.,
Tpounnxuii U.JL
Bri6op MeTozna neueHust JoOpOKaueCTBEHHON THUIIEPILIa3HH
npencrarensHoit skene3sl (AITIXK) y GONBHBIX HPEKIOHHOTO
BO3pacTa C BBICOKOH CTENEHBIO ONEPAllMOHHOTO PUCKA SIBIISIETCS
aKTyaJbHOU MpobseMoil coBpeMeHHOM yposioruu. CeneKTHBHAs
aprepuansHast smOousanus (CAD) mpocrarsl — HOBBIH METOX
JEYeHHs  CHUMITOMOB  HIDKHUX  MOYEBBIBOISLIMX  ITyTeif
BBI3BAHHBIX JJOOPOKaueCTBEHHOM I'MIepINIa3uel IpecTaTelIbHON
Kelnespl. B crarebe mpencTaBieH IpEeIBapUTEIBHBINA  OMBIT
BBIMIOJTHEHUS JaHHOTO OIIEPATHBHOTO BMEIIATEILCTBA B IPYIIIE
n3 21 O0JBHOTO C BEICOKUM OIEPAMOHHBIM PHCKOM. ONHcaHBI
MOKa3aHus, KpuTepud  oTOOpa  OOJBHBIX, METOANKA
ONEpaTUBHOTO BMELIATENIbCTBA, PE3YNbTaTBl M IEPCIEKTHUBBI
HCTIOb30BAaHMS JAHHOTO METO/1a B KIIMHUUECKOH MPAKTHKE.
KnioueBble ciioBa: 100poKayecTBEHHAs TMIEPIUIA3Us
NIPECTATEeNbHO  JKeNe3bl,  CEeNIEKTHUBHAs  apTepHanbHas
aMOonM3anust
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