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NPOCTATEH ABCLEC, UMUTUPALL,
OCTbP MPOCTATUT: YCNELIHO
EHAOCKOMNCKO NNEYEHUE

X. Axmep,
KIIMHUKA MO YPONOTIMA, MBAJT,CBETA AHHA", BAPHA, BbJITAPA

SEPTIC PROSTATIC ABSCESS
MIMICKING ACUTE PROSTATITIS:
SUCCESSFUL ENDOSCOPIC
MANAGEMENT

H. Ahmed
DEPARTMENT OF UROLOGY, ST. ANNA UNIVERSITY HOSPITAL, VARNA, BULGARIA

PE3IOME

lpocmamHuam abcuec e pAgko, HO nomeHuyuarHo >kuBomosacmpawalBawo yporoauy-
HO cocmosHue. To MoXke MHO20 ga HanogobaBa ocmvp npocmamum, koemo Bogu go 3aba-
BeHa guazHo3a u AedeHue. PaHHomo pa3no3HaBaHe e om cowecmBeHo 3HauyeHue, ocobeHo
npu nauueHmu B cobcmoAHue Ha cencuc, Bonpeku npuroxkeHama aHmubuomuyHa mepanus.
lMpegcmaBame cayuau Ha 69 -eoguweH MbXk, npuem ¢ mpecka, gusypus, 3anek u nepuHearHa
bonrka, Ha koumo nvpBoHayarHo e nocmaBeHa guazHo3a ocmvp bakmepuareH npocmamum.
Bovnpeku wupokocnekmvpHume nepoparHu aHmubuomuuyu, nayueHmom ocmalBa ¢ebpureH
¢ BaowaBawu ce Bv3narumenHu mapkepu. KomnlomopHama momoepagua paskpuBa npoc-
mameH abcuec ¢ paamepu 3x3 cm. MNayueHmMobm e nogAoXkeH Ha mpaHcypempanHa pesekuusa
u gepyguHe Ha abcuecHama KyxuHa C ycnewHo gpeHupaHe Ha eHoeH Mamepuah. Mukpobu-
onoeuyHama Kyamypa ugeHmuguuupa Escherichia coli. [locmonepamuBHo nauueHmvm ge-
MoHcmpupa bvp3o KanuHUYHO nogobpeHue ¢ HopMaAu3upaHe Ha Bob3nacumeaHume mapkepu
U NbAHO pegyuupaHe Ha cumnmomume. To3u caydyau noguepmalBa BakHocmma om paHHOMo
guazHocmuuyupaHe Ha npocmamHuAa abcuec u nogkpenAa mpaHcypempaHua gpeHaXk kamo
edpekmuBeH memog 3a reyeHue Ha 2oreMu abcuecHu oeHuLa.

KAROYOBU OYMU:

npocmameH abcuec, ocmop hpocmamum, mpaHcypempanHa pesekuus, cencuc, eHgockon-
cku gpeHaXk

ABSTRACT

Prostatic abscess is an uncommon but potentially life-threatening urological condition
that may closely mimic acute prostatitis, resulting in delayed diagnosis and treatment. Early
recognition is essential, particularly in patients with persistent sepsis despite appropriate
antimicrobial therapy. We present the case of a 69-year-old male admitted with fever, dysuria,
constipation and perineal pain who was initially diagnosed with acute bacterial prostatitis.
Despite broad-spectrum per oral antibiotics, the patient remained febrile with worsening
inflammatory markers. CT scan revealed a multiloculated prostatic abscess measuring
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3x3 cm. The patient underwent transurethral resection and deroofing of the abscess cavity
with successful drainage of purulent material. Microbiological culture identified Escherichia
coli. Postoperatively, the patient demonstrated rapid clinical improvement with normalization of
inflammatory markers and complete symptom resolution. This case highlights the importance
of considering prostatic abscess in patients with refractory acute prostatitis and supports
transurethral drainage as an effective treatment modality for large multiloculated abscesses.

prostatic abscess, acute prostatitis, transurethral resection, sepsis, endoscopic drainage

BbBEAEHUE

MpocmamHuam abcuec e pAgko cpewaHo
ypono2uuyHo 3abonAaBaHe B cvBpemMmeHHama aH-
mubuomuuHa epa, npegcmaBaABawo Manka
yacm om npocmamHume uHdekuuu. 3abaBeHa-
ma guazHo3a obaue Mmoxke ga goBege go mexkku
ycnoXkHeHuA, BkalouumenHo cencuc, obpasyBa-
He Ha oucmyaa u cMopm. KauHuuHama kapmuHa
yecmo ce npunokpuBa ¢ ocmovp 6akmepuaneH
npocmamum, koemo 3ampygHaBa gudepeH-
uuauuAama My no Bpeme Ha nbpBoHauanHama
oueHka. (1) Yecmo cpewaHu puckoBu dpakmopu
BkalouBam 3axapeH guabem, uMyHoCynpecus,
XpoHuUuHa kamemepusauuA, obcmpykuuAa Ha
0N u noBmapAawu ce uHdekuuu Ha nukouHume
nomuwa. NMauueHmume obukHoBeHO ce npeg-
cmaBam ¢ mpecka, gudypus, nepuHeanHa 6onka,
3agbprkaHe Ha ypuHa u noBuweHu Bo3naaumen-
HU Mapkepu. Nepcucmupawume cumnmomu Bo-
npeku nogxogAawama aHmubuomuuHa mepanus
mpAabBa ga noBguesHam cbMHeHue 3a abcuec
Ha npocmamHama >kaeza. (1) Obpa3Hume me-
mogu kamo mpaHcpekmaaHa yAmpacoHozpa-
dua (TRUS) u komnlomopHa momozpadua (CT)
ca om cobuwecmBeHo 3HaueHue 3a nocmaBaAHe
Ha guaszHo3ama. Bo3amo)kHocmume 3a AeueHue
BkalouBam koHcepBamuBHoO aHMubuOMUUHO Ae-
veHue, TRUS-HacouBaHa acnupauusf, mpaHcne-
puHeaneH gpeHayk U mpaHcypempanHa pesekuus
¢ gepyduHz Ha abcuecHama kyxuHa. Onmuman-
Hama cmpameaun 3a AeyeHue ocmaBa cnopHa u
yecmo ce uHguBugyaAu3upa chopeg pasmepa,
MeCcmonoAokeHUeEMO U KAuHUYHama mexkecm
Ha abcueca.

MpegcmaBAame cayyal Ha cenmuyeH npocma-
meH abcuec, nopBoHaYaAHO NO2PEWHO guagHo-
cmuuupaH kamo ocmbp 6akmepuaneH npocma-
mum u ychewHo AekyBaH ¢ mpaHcypempanHa
pesekuus. (1,2)

NMPEACTABAHE HA CJ1YYAA

69 2oguweH MvXX C MeguuuHcka aHamHesa
3a eCeHUUanHa XunepmoHus, XpoHUUHa obcmpy-

kmuBHa 6enogpobHa 6Goaecm, cmamyc cAeg
MuokapgeH uHdapkm Ha nepopaAHa aHmua-
2pesaHMHa mepanus U gecHocmpaHHa NUEAOAU-
momomuAa npe3 1964 2. ce ABABa B cnewHomMo
omgeneHue ¢ nemgHeBHa aHamHe3a 3a mpecka,
gusypus, nonakuypus, nepuHeanHa 6oaka, npo-
2pecuBHO 3ampygHEHO ypuHupaHe u obwa om-
nagHanocm. lNpu npeaaega nauueHmMom e de-
6puneH go 38,9°C. [Mpu dusukarHusm npeaneg
ce ycmaHoBaBa cynpanybuuHa H6oae3HeHOoCM U
cuneH guckomdopm npu OPE, coCc 3Havyumea-
HO yeoneMeHa u Bbone3HeHa npocmama, ocobe-
HO B gecHuAa A06. NabopamopHume uscaegBa-
HuAa paskpuBam aeBkouumosa 43,3 (3,5-10,5 x
109 ) u noBuweH C-peakmuBeH npomeuH 248,5
mg /L (0-3 mg/L). AHaAnu3bm Ha ypuHama nokas-
Ba nuypusa u bakmepuypua. CepymHama ypen u
kpeamuHUH ca HopmanHuU. MNMauueHmom nopBo-
HauaAHO € guasHocmuuupaH ¢ ocmop bHakme-
puaneH npocmamum u e 3anoyBa nepopanHo
AeUYeHUEe aHMubuoOMUUHO AeueHue Bonpeku
72-yacoBomo AeueHue, molu ocmaBa debpunreH
Cc nepcucmupawo noBuweHue Ha Bo3nasumen-
Hume mapkepu u BrowaBawa ce ma3oBa 6onka
, koemo Hu Hakapa ga 20 npuemem B 6oaHuua 3a
gonbAHUMeEAHU udcaegBaHuA. Bkalouuxme gBou-
Ha uHmMpaBeHo3Ha aHmMubuomuuHa mepanus -
wupokocnekmopeH aHmubuomuk (MegakcoH)
u amuHozauko3ugeH aHmubuomuk (FeHmamu-
uuH). KoHmpacm-acouuupaHama komnlomopHa
momoepadua Ha masa nokasBa 342,8 cM MHO-
2onokyAHa xunogeH3Ha koaekuusa B gecHuAa Aob
Ha npocmamHama »kne3a, coomBemcmBawa Ha
npocmameH abcuec (Pua. 1 u2)



[YPOHET/URONET Q 372026 O BBbIMNAAUTEAHN SABOASABAHWS HA TIPOCTATATA

o

Que. 2.

KT, noka3zBawa MHoz2oA0KyAHa XunogeH3Ha koaekuua B gecHua nob Ha npocmamHama >knesa, Co-
omBemcmBawa Ha npocmamuueH abcuec (uepBeHa cmpenka)

MpegBug pasmepa u MyamuaokyAapHUA Xa-
pakmep Ha abcueca, nauueHmbm bHewe nogao-
»KeH Ha uucmockonus u mpaHcypempanHa pe-
3ekuus ¢ gepyduHe Ha abcuecHama kyxuHa nog
obwa aHecmesus. o Bpeme Ha npouegypama

om npocmamHama kyxuHa ca gpeHupaHu 20Ae-
Mu koauuecmBa 2bcm 2HoeH mamepuan (QPue.
3). CaegonepamuBHo ce nocmaBu doaueB kame-
mop.

Quea.3. — mpaHcypempanHa pesekuus Ha abcuecHama kyxuHa u gpeHax

MukpobuonozuuHa kyamypa om gpeHupaHama
2HoU uzoaupa Escherichia coli. Caeg uHmepBeH-
uuama BkalouBame u MempoHugason 3a 5 gHu.
MauueHMbm gemMoHcmpupa 6bp30 KAUHUYHO NOo-
gobpeHue creg onepauusma, ¢ omwymABaHe Ha
memMnepamypama 8 pamkume Ha 24 uaca u no-
CMENEeHHO HopMaAu3upaHe Ha Bb3naaumenHume

mapkepu — CRP 15 mg/L, neBkouumu — 9x109.
Kamembpom 6ewe omcmpaHeH Ha nemusa cae-
gonepamuBeH geH U hauueHmbm ypuHUpa CNOH-
maHHO 6e3 ocmamovuHa ypuHa. KoHmpoAHa kowm-
nlomopHa momoegpadus, usBbpweHa uemupu
cegMuuu ho-kbcHo, nokaza NbAHO eAuMuHupaHe
Ha abcuecHama kyxuHa (Quaypu 4 u 5). (2)
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Que. 5

CnegonepamuBHo KT npocnegaBaaHe

AUCKYCUA

Abcuecom Ha npocmamHama >kae3a ocma-
Ba guazHocmuuHOo npegu3BukamencmBo, mou
kamo HezoBama npoABa MHO20 HanogobAaBa
ocmop 6akmepuaneH npocmamum. M gBeme
cocmosaHuA obukHoBeHo ce npoaBaBam ¢ mpec-
ka, cuMnmomMu Ha goAHUME nukouyHUu nomuwia,
nepuHeanHa boaka u 3agoprkaHe Ha ypuHa. Cae-
goBamenHo, guaszHo3ama vecmo ce 3abaBs, go-
kamo cbCcmoAHUEMO Ha hauueHmume He ce no-
gobpu ¢ nogxogAawa aHmumMukpobHa mepanus.

3axapHuam guabem ce cuuma 3a eguH om
Hau-BakHume npegpasnoAazawu hakmopu no-
pagu HapyuweHa uMyHHa ¢dyHkuusa u noBuweHa
nogamauBocm koM mexkku uHdpekuuu Ha nukou-
Hume nomuwa. [lepcucmupawama mpecka,
Bonpeku wupokocnekmbpHume aHmubuomuuu,
mpAbBa ga e noBog 3a paHHO obpa3HO u3cheg-
BaHe. TpaHcpekmaaHama yampacoHozpadusa
MPaguuuoHHO Ce cyuma 3a hpegnoyumaH gu-
aszHOoCMuueH Memog hopagu cnocobHocmma My
ga Busyanusupa abcuecHu kyxuHu u ga yAecHU
acnupauuama. KT uszobpakeHuama obaue npe-
gocmaBAam OMAUYHU aHamoMu4yHU gemauAu u
Moz2am no-gobpe ga geMoHcmpupam MyAMUAO-
kyaupaHu koaekuuu u pasnpocmpaHeHue u3BoH
npocmamama.

MoHacmoAweM HAMa yHUBepcaAHO npuem an-
20pUMbM 3a AeUeHuUe Ha npocmamHus abcuec.
Mankume abcuecu noHskoza Moz2am ga peaau-
pam camo Ha aHmubuomuuu, gokamo no-zone-
Mume Ae3uu obukHoBeHo usuckBam gpeHaxk.
MNepuHeanHama acnupauusa nog exozpadcku
koHmMpoA npegaaza MUHUMaAHO UHBa3uBeH nog-
X0g, HO Mo>ke ga bbge cBop3aHa Cc HenbAeH gpe-

Hak u peuuguB, ocobeHo npu MyaAmuAokyAupaHu
abcuecu.

TpaHcypempanHama pesekuuAa u gepyduH-
2om ocueypABam gupekmHa Bu3yaausauus u
epekmuBHo gpeHupaHe Ha obwupHu abcuec-
HU KyxuHu. Hakoako npoyuBaHuA ca nokasanu
BAazonpuAamHuU pe3yamamu npu eHgockoncko
AeueHue, BkalouumenHo no-kpamvk 6GoAHUUEH
npecmou u no-Hucku HuBa Ha peuuguB. (3) Mpu
HawuA nauueHm mpaHcypempaAHuUAm gpeHax
e goBen go 6bp30 kanuHuuHO Bo3cmaHoBABaHe u
NoAHO 0b6pasHo AukBugupaHe.

To3u cayuau noguepmaBa BakHocmma Ha
noggoprkaHemo Ha Bucok uHgekc Ha CobMHeHue
3a npocmameH abcuec npu nauueHmMu ¢ npegno-
Aa2aeM ocmovp npocmamum, koumo He ycnABam
ga ce nogobpam Bonpeku nogxogAwama mepa-
nuA. (4)

3AKJIOYEHUE

B 3akaloueHue, npocmamHusm abcuec npeg-
cmaBanaBa pAagko, HO NOMEHUUAAHO CEPUO3HO
YPOAOZUYHO CNEWHO cbCcmosAHue, koemo mpAb-
Ba ga ce nogosupa Cepuo3HO NpU hauueHmMu ¢
nepcucmupaw, oCmbp nhpocmamum, ocobeHo
kozamo e npugpy>keH om npogoakaBawa mpec-
ka, cencuc, 3agoprkaHe Ha ypuHa uau HeagekBa-
meH kauHu4veH omaoBop Bbnpeku npuao>keHama
wupokocnekmbpHa aHmubuomuuHa mepanus.
3abaBeHomo pasno3HaBaHe Mo)Xke ga goBege
go 3HauumenHo yBpexkgaHe Ha lNINC, cucmemMHo
BarowaBaHe u >kuBomoszacmpawaBawu ycroXK-
HeHudA, koemo noguepmaBa BaxkHocmma Ha nog-
gop>kaHemo Ha Bucok uHgekc Ha KAUHUUYHO CoM-
HeHue npu nauueHmu ¢ Bucok puck.

PaHHama u mouHa guazHocmuka ocobeHo
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koHmpacm-acouuupaHa komnlomobpHa mMOMO-
epaduAa uau mpaHcpekmanHa yampacoHozpa-
dun, uezpae kalouoBa poasa B nocmaBaHemo Ha
guazHo3ama, onpegeAsHEMO Ha cMmeneHma Ha
3abonaBaHemo u HacouBaHemo Ha B3emaHemo
Ha mepaneBmuuHu peweHua. [Jokamo koHcep-
BamuBHomo aHmMubuomMuuHO AeueHue MoXke
ga e nogxogAwo npu usbpaHu Manku abcuecu,
no-zonemMume, MYAMUAOKYAUpPaHU UAU KAUHUY-
HO 3HauumMu konekuuu uecmo usuckBam 6Hopsa
XupypeauyHa uHmepBeHuuA 3a nocmuzaHe Ha
agekBameH koHMpoA Ha usmouHuka.

Hawuam cayuyal gonobAHUMEAHO noguepma-
Ba, ue mpaHcypempanHama pesekuusa u gpeHa)k
npegcmaBaAaBam 6e3onacHa, MUHUMAAHO UH-
BazuBHa u BucokoedekmuBHa mepaneBmuuHa

cmpameaua 3a cAoXkKHU npocmamHu abcuecu,
no3BonABalku noaeH gpeHaXk, Hop30 paspewa-
BaHe Ha cencuca, 3Ha4uMmeAHO CUMNMOMaMmuUHO
nogobpeHue U OMAUYHU 0BWU KAUHUYHU pe3yA-
mamu. B gonoaHeHue koM ocueypsaBaHemo Ha
OkoHuameAHO AeueHue, Mo3u nogxog MoXke ga
Cbkpamu xocnumaausauuama, ga HamaAu pucka
om peuuguB u ga npegomBpamu npozpecusma
go mexkku uHdekuuosHu ycaoXkHeHusA. PaHHama
guazHo3a, cbuyemaHa ¢ HaBpemMeHHO eHgockon-
cko neueHue, ocmaBa om cowecmBeHo 3Haue-
HUe 3a onmumMu3supaHe Ha Bb3cmaHoBABaHemo
Ha nauueHma u MuHUMu3upaHe Ha 3aboneBae-
mMocmma npu moBa pagko, HO kauHuuHO BarkHO
CbCMOAHUE .
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THE EFFECT OF PENTOXIFYLLINE
ON THE IMPROVEMENT OF SEMEN
ANALYSIS PARAMETERS

D. Markovski, J. Ivchev, I. Minev, A. lzairi
DEPARTMENT OF UROLOGY, CITY GENERAL HOSPITAL“8TH SEPTEMBER”, SKOPJE, NORTH
MACEDONIA

ABSTRACT

BACKGROUND

Male infertility represents a major global public health problem and accounts for approximately
40—50% of infertility cases among couples. The most common semen abnormalities include
asthenozoospermia, teratozoospermia, oligoasthenozoospermia, and teratoasthenozoospermia,
all of which significantly reduce male reproductive potential. Pentoxifylline, a methylxanthine
derivative with vasodilatory, hemorheological, and antioxidant properties, improves
microcirculation, increases intracellular cyclic adenosine monophosphate (CAMP) levels in
spermatozoa, and enhances sperm motility and functional capacity. In recent years, increasing
attention has been directed toward its potential role as an adjuvant therapy for male infertility.

OBJECTIVE

To evaluate the effect of pentoxifylline therapy on semen parameters in men with abnormal
semen analysis and to compare the therapeutic outcomes with those observed in a control group
that did not receive pentoxifylline.

MATERIALS AND METHODS

This prospective comparative clinical study included 40 men diagnosed with abnormal semen
parameters according to the World Health Organization (WHO) criteria. Participants were allocated
into two equal groups of 20 patients each. The treatment group received oral pentoxifylline for three
months in addition to standard therapy, whereas the control group received standard conservative
treatment without pentoxifylline. Sperm concentration, progressive motility, total motility, sperm
morphology, vitality, and the overall semen analysis classification were evaluated before and after
treatment. Statistical analysis was performed using a significance level of p < 0.05.

RESULTS

The improvement was significantly greater in patients receiving pentoxifylline. The treatment
group demonstrated statistically significant increases in progressive sperm motility, sperm
concentration, normal sperm morphology, and vitality. Approximately 70% of patients treated
with pentoxifylline showed normalization or marked improvement of previously diagnosed
abnormalities. In contrast, improvement was observed in only 35% of patients in the control
group, predominantly as partial correction of semen parameters, while considerably fewer
patients achieved normozoospermia. The differences between the two groups were statistically
significant in favor of pentoxifylline treatment (p < 0.05).

CONCLUSION

Pentoxifylline appears to be an effective adjuvant therapy for improving semen quality in
men with abnormal semen parameters. Its administration significantly enhances sperm motility,
morphology, vitality, and concentration, increasing the likelihood of conversion from pathological
semen patterns, to normozoospermia compared with standard therapy alone. These findings
suggest that pentoxifylline may play an important role in the conservative management of male
infertility and contribute to improved reproductive potential in selected patients.

KEYWORDS:

Male infertility; Pentoxifylline; Semen analysis; Sperm motility; Sperm morphology;
Normozoospermia.
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1.INTRODUCTION

Male infertility represents a significant
medical, demographic, and social problem that
has shown a continuous increase worldwide
over the past decades. According to the
World Health Organization (WHO), infertility
affects approximately 15—20% of couples of
reproductive age, with the male factor being solely
responsible for approximately 20—30% of cases
and contributing together with the female factor
in an additional 20—30% of infertile couples (1).
Overall, male infertility accounts for approximately
40—50% of all infertility cases. This emphasizes
the need for timely diagnosis, accurate evaluation,
and the implementation of modern therapeutic
strategies aimed at improving male reproductive
function.

Male fertility depends on normal
spermatogenesis, appropriate endocrine
regulation, unobstructed sperm transport through
the male reproductive tract, and the functional
capacity of spermatozoa to achieve fertilization.
Any disturbance in these processes may result
in impaired semen quality and reduced natural
fertility. The cornerstone laboratory investigation
for the assessment of male fertility is semen
analysis, which evaluates ejaculate volume,
sperm concentration, total and progressive
motility, morphology, vitality, and the presence
of inflammatory cells. Semen analysis results
are interpreted according to the reference values
established by the World Health Organization,
which serve as the basis for classifying the various
forms of male infertility (1,2).

The most frequently reported pathological
semen abnormalities include oligozoospermia,
asthenozoospermia, teratozoospermia,
oligoasthenozoospermia, oligoteratozoospermia,
and teratoasthenozoospermia (3). Of particular
clinical importance is teratoasthenozoospermia,
characterized by  simultaneously reduced
progressive sperm motility and abnormal sperm
morphology, both of which markedly impair
the ability of spermatozoa to achieve natural
fertilization. Combined abnormalities affecting
multiple semen parameters are associated with
the poorest reproductive prognosis and frequently
represent an indication for pharmacological
treatment or assisted reproductive technologies.

The etiology of male infertility is multifactorial
and includes genetic abnormalities, hormonal

disorders, varicocele, urogenital tract infections,
obstructive diseases, immunological factors,
exposure to environmental toxins, cigarette
smoking, excessive alcohol consumption, obesity,
chronic psychological stress, and oxidative stress.
In recent years, oxidative stress has emerged
as one of the principal pathophysiological
mechanisms responsible for sperm damage.
Excessive production of reactive oxygen species
(ROS) induces lipid peroxidation of the sperm
plasma membrane, mitochondrial dysfunction,
impaired sperm motility, DNA fragmentation, and
reduced fertilizing capacity (4).

Current evidence indicates that, in addition to
surgical correction of varicocele and treatment
of endocrine disorders, pharmacological therapy
aimed at improving sperm function has become
an important component of the management
of male infertility. Consequently, increasing
attention has been directed toward the use of
antioxidants, vasoactive agents, and compounds
capable of enhancing cellular metabolism and
microcirculation (5).

Pentoxifylline is a synthetic methylxanthine
derivative that has been successfully used for more
than four decades in the treatment of peripheral
vascular disease because of its hemorheological
properties. Its mechanism of action is based
on the inhibition of phosphodiesterase, leading
to increased intracellular concentrations of
cyclic adenosine monophosphate (CAMP). As
a consequence, erythrocyte deformability is
improved, blood viscosity is reduced, platelet
aggregation is inhibited, and microcirculation
is enhanced in peripheral tissues, including the
testes (6).

In addition to its systemic effects, pentoxifylline
exerts a direct influence on sperm function.
Increased intracellular cCAMP stimulates the activity
of the axonemal apparatus of the sperm flagellum,
resulting in enhanced progressive sperm motility.
Furthermore, pentoxifylline reduces the production
of pro-inflammatory cytokines, attenuates oxidative
stress, and may contribute to preserving the
integrity of both the sperm plasma membrane and
sperm DNA. These mechanisms are particularly
relevant in patients with asthenozoospermia and
teratoasthenozoospermia, in whom impaired
motility represents the principal cause of reduced
fertility.

Several experimental and clinical studies have
demonstrated that both short- and long-term
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administration of pentoxifylline improves sperm
motility, increases the proportion of progressively
motile spermatozoa, enhances their functional
competence, and increases fertilization potential.
Some studies have also reported favorable effects
on sperm morphology, concentration, vitality,
and DNA integrity. Moreover, pentoxifylline is
widely used in assisted reproductive technology
(ART) laboratories to temporarily improve sperm
motility before in vitro fertilization (IVF) and
intracytoplasmic sperm injection (ICSI), further
supporting its biological activity on male germ
cells (7).

Despite these encouraging findings, the
magnitude of the clinical benefit of pentoxifylline
remains controversial, particularly among different
categories of semen abnormalities. Therefore,
additional  well-designed controlled clinical
studies are required to define its precise role in
the contemporary management of male infertility
and to identify the patient populations most likely
to benefit from this therapeutic approach.

Accordingly, evaluating the effect of
pentoxifyline on semen parameters is of
considerable clinical importance. Improvements
in sperm concentration, motility, and morphology
may increase the likelihood of natural conception,
reduce the need for invasive and costly assisted
reproductive techniques, and ultimately improve
reproductive outcomes in couples affected by
male infertility.

2.STUDY OBJECTIVES

PRIMARY OBJECTIVE

The primary objective of this study was to
evaluate the effect of pentoxifylline therapy on
semen quality in patients with abnormal semen
analysis by assessing changes in the principal
semen parameters and comparing the results
with those obtained in a control group that did not
receive pentoxifylline therapy.

SECONDARY OBJECTIVES

1. To determine whether pentoxifylline
administration results in statistically and
clinically significant improvements in sperm
concentration, progressive motility, total
motility, morphology, and vitality, according
to the reference values established by the
World Health Organization (WHO).

2. Toevaluatethe effectof pentoxifyllinetherapy
on changes in semen analysis classification,

particularly the transition from pathological
conditions such as asthenozoospermia,
teratozoospermia, oligoasthenozoospermia,
and teratoasthenozoospermia to
normozoospermia.

3. To compare the magnitude of improvement
in semen parameters between patients
treated with pentoxifyline and those
managed with standard lifestyle modification
recommendations alone, thereby assessing
the additional therapeutic benefit of
pentoxifylline.

4. To assess the potential role of pentoxifylline
as an adjuvant therapy in the conservative
management of male infertility by
determining its effectiveness in improving
reproductive potential and increasing the
likelihood of natural conception in patients
with abnormal semen parameters.

3. MATERIALS AND METHODS

This study was designed as a prospective,
controlled, comparative clinical study to evaluate
the effect of pentoxifylline on semen parameters
in patients with abnormal semen analysis. The
study was conducted over a one-year period at
the Department of Urology, City General Hospi-
tal “8th September”, Skopje, North Macedonia,
in accordance with the principles of Good Clin-
ical Practice (GCP) and internationally accepted
ethical recommendations for biomedical research
involving human participants.

A total of 40 male participants, aged 22—45
years, who presented to the urology outpatient
clinic because of primary or secondary infertility
and were found to have an abnormal semen anal-
ysis at the initial evaluation, were enrolled in the
study. Participants were allocated into two equal
groups of 20 patients each. The groups were com-
parable with respect to age, duration of infertility,
and baseline semen parameters.

Patients in the treatment group received
pentoxifylline 400 mg orally twice daily for three
months in addition to standard conservative ther-
apy. Patients in the control group received the
same standard conservative treatment regimen
without pentoxifylline.

To minimize the influence of confounding fac-
tors and ensure an objective comparison between
the two groups, all participants received identi-
cal background therapy. This included Tribes-
tan®, Profertil®, and vitamin D supplementa-
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tion. Tribestan® was administered according to
the manufacturers recommended therapeutic
dosage as a natural preparation with potential
beneficial effects on male reproductive function
and spermatogenesis. Profertil® was prescribed
as a combined antioxidant formulation containing
L-carnitine, L-arginine, coenzyme Q10, vitamin E,
zinc, selenium, folic acid, and other micronutrients
known to play important roles in sperm maturation
and functional competence. In addition, all partic-
ipants received vitamin D supplementation in view
of the growing evidence supporting its beneficial
effects on testicular function, spermatogenesis,
and sperm motility. The only therapeutic differ-
ence between the two groups was the administra-
tion of pentoxifylline in the treatment group, allow-
ing assessment of its additional therapeutic effect.

INCLUSION CRITERIA

Participants were eligible for inclusion if they

met the following criteria:

e age between 22 and 45 years;

e infertility lasting at least 12 months within a
stable relationship;

e at least two consecutive abnormal semen
analyses according to the WHO Laboratory
Manual for the Examination and Processing
of Human Semen, 6th Edition (2021);

¢ willingness to comply with the study protocol
and attend regular follow-up visits.

EXCLUSION CRITERIA

Patients were excluded if they had any of the

following:

® azoospermia;

e previous chemotherapy or radiotherapy;

e genetic syndromes associated with male
infertility;

* hypogonadotropic hypogonadism;

e active urogenital infection;

e clinically significant untreated varicocele;

e severe chronic liver or kidney disease;

* malignant disease;

e use of medications known to significantly
affect spermatogenesis within three months
before enroliment.

At the initial visit, all participants underwent

a comprehensive clinical evaluation. A detailed
medical history was obtained, focusing on
the duration of infertility, previous urological
diseases, urinary tract infections, surgical
procedures, presence of varicocele, lifestyle
habits, cigarette smoking, alcohol consumption,

occupational exposure to toxic substances,
medication use, and reproductive history. A
complete urological examination was performed,
including measurement of body weight and
height, calculation of body mass index (BMI), and
ultrasonographic examination of the testes and
scrotum.

The primary assessment was based on
semen analysis. Each participant underwent two
semen analyses: one before initiation of therapy
and one after completion of the three-month
treatment period. Semen samples were obtained
by masturbation following 3—5 days of sexual
abstinence and were processed within one hour
after ejaculation. All analyses were performed in the
same laboratory using standardized procedures
described in the WHO Laboratory Manual for the
Examination and Processing of Human Semen
(6th Edition, 2021) in order to minimize analytical

variability.

The following semen parameters were
evaluated:

e gjaculate volume;

e semen pH;

e sperm concentration (4100/mL);

e total sperm count;

® progressive sperm motility;

e total sperm motility;

¢ percentage of immotile spermatozoa;

e sperm vitality;

e sperm morphology according to strict criteria;

¢ presence of leukocytes;

e sperm agglutination.

In addition, each
was classified as
asthenozoospermia, teratozoospermia,
oligozoospermia, oligoasthenozoospermia,
teratoasthenozoospermia, or
oligoasthenoteratozoospermia, according to the
WHO classification.

The primary outcome of the study was the
change in progressive sperm motility after
completion of treatment.

The secondary outcomes included changes in
sperm concentration, morphology, vitality, and the
final semen classification, as well as the proportion
of patients who achieved conversion from an
abnormal semen analysis to normozoospermia.

Statistical analysis was performed using
IBM SPSS Statistics version 27.0. Continuous
variables were expressed as mean + standard
deviation (SD) or median with interquartile range

semen sample
normozoospermia,
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(IQR), depending on data distribution. Categorical
variables were presented as absolute numbers
and percentages. Comparisons of continuous
variables between groups were performed using
the independent-samples Student.s t-test or
the Mann—Whitney U test when data were not
normally distributed. Within-group comparisons
before and after treatment were analyzed using
the paired Student.s t-test or the Wilcoxon signed-
rank test, as appropriate. Categorical variables
were compared using the chi-square (uy) test or
Fisher.s exact test whenever indicated. A two-
sided p-value < 0.05 was considered statistically
significant.

This study design enabled an objective
evaluation of the additional therapeutic effect
of pentoxifyline on semen parameters while
maintaining identical background treatment
and lifestyle recommendations for both groups.
Consequently, the study allowed a more accurate
assessment of the potential role of pentoxifylline
as an adjuvant therapy in the conservative
management of male infertility

4. RESULTS

The study included a total of 40 subjects with
impaired spermogram, divided into two groups.
The study group (n=20) received pentoxifylline
400 mg twice daily for three months in addition
to standard therapy, while the control group
(n=20) was treated with standard therapy alone.
All subjects had a spermogram performed
before starting therapy and three months after its
completion.

Demographic characteristics of respondents

Table 1. Basic demographic characteristics of
respondents

Study group |Control
Parameter (n=20) group (n=20) P
Age (years) 33.8+54 [34.5+6.1 0.71
BMI (kg/my) [26.1 £2.8 |25.9 + 3.1 0.84
Duration
of infertility 3.6=+15 3.8+17 0.69
(years)
Smokers (%) |8 (40%) 9 (45%) 0.75
Varicocele (%) (6 (30%) 7 (35%) 0.74

Statistical analysis showed no significant
differences between groups in terms of age, body
mass index, duration of infertility, smoking, or
presence of varicocele (p>0.05). This indicates
that the groups were comparable even before the
start of therapy.

Initial parameters of the spermogram
Table 2. Initial values of spermogram parameters

Study Control
Parameter

group group
Concentration
(X10/ml) 189+7.2(19.5+6.8 |0.79
Progressive
mobility (%) 244 +6.8 252 +7.1 |0.73
Total mobility (%)[39.8 + 8.3 |40.7 + 7.9 (0.74
Morphology (%) (3.2 +1.3 [3.4+1.2 0.68
Vitality (%) 55.3 +8.4 |56.8+9.2 |[0.61

No statistically significant difference was found
between the groups for any parameter of the
initial spermogram (p>0.05), confirming that both
groups had similar reproductive potential before
starting therapy.

Chart 1. Initial comparison of progressive mobility

28%

21%

14%

7%

0%

studygroup

controlgroup
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Initial progressive mobility was almost identical in both groups (24.4% vs. 25.2%), with no statistically

significant difference (p=0.73).

Chart 2. Initial sperm concentration

study group

The mean sperm concentration was comparable
in both groups and no statistically significant
difference was determined (p=0.79).

Changes after three months of therapy

After three months of therapy, improvements
were observed in most spermogram parameters in
the study group, while changes were significantly
smaller in the control group.

Table 3. Results in the study group before and after

controlgroup

increased by 57.7%, while morphology and vitality
also showed significant improvement (p<0.001).

Results in the control group

After the three-month follow-up period, a slight
improvement in certain sperm parameters was
also observed in the control group. However,
the degree of improvement was significantly
lower compared to the study group receiving
pentoxifylline.

therapy Table 4. Changes in spermogram parameters in the
Before After control group
Parameter
therapy |therapy Before After
Concentration Parameter therapy therapy P
18.9 £7.2 |29.8 +8.6|<0.001 .
(X10%/mL) Concentration 195+6.8 [221+71 |0.084
Progressive (X10%mL) T o ]
mobility (%) 24.4 +6.8 |40.7 £7.4/<0.001 Progressive
Total mobility (%) |39.8 +8.3 |56.4 £8.1/<0.001 | |mobility (%) 25271 1289 7.4 10.061
Morphology (%) (3.2 +1.3 [5.6 +1.4 |<0.001 | |Total mobility (%)[40.7 + 7.9 |44.1 + 8.0 |0.093
Vitality (%) 55.3 £8.4 |69.5 +7.5|<0.001 | |Morphology (%) [3.4+1.2 |3.9+1.3 |[0.118
In the study group, a statistically significant |Vitality (%) 56.8 £+ 9.2 |59.7 £8.8 |0.107
improvement was recorded in all analyzed
In the control group, a trend towards

parameters. The most pronounced improvement
was observed in progressive motility, which
increased by 16.3 percentage points , which
represents a relative improvement of about 67%
compared to the initial value. Sperm concentration

improvement was observed in all parameters,
but none of them reached statistical significance

(p>0.05).
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Chart 3. Progressive mobility before and after therapy

study group controlgroup

45%

30%

15%

0%

® before  ®after

The study group showed significantly greater improvement in progressive mobility compared to the
control group (p<0.001).
Chart 4. Sperm concentration before and after three months of therapy

studygroup controlgroup

32

24

16

(=]

0

@before  ®after

The mean concentration increased by 10.9X10%/ Table 5. Comparison of mean change after three

mL in the study group, compared to only 2.6X10¢/ months of therapy
mL in the cc.>ntrol group. Parameter Study Control b
Comparison of the effect between the two group group

groups Concentration |+10.9 +4.1 |+2.6 +3.5 |<0.001
rzrggi:ﬁis“’e +16.3 5.2 |+3.7 4.4 |<0.001
Total mobility |+16.6 +5.5 |+3.4 +4.9 |<0.001
Morphology +2.4 +0.8 |+0.5 +0.7 |<0.001
Vitality +14.2 £5.0 (+2.9+4.6 |<0.001
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Student t-test showed that the improvement in all analyzed parameters was statistically significantly
greater in the pentoxifylline treated group (p<0.001). The greatest difference was observed in progressive
motility and total sperm motility.

Chart 5. Average change in parameters after therapy

20

U Tz e N

w

concentration mobility morphology vitality
@ studygroup @ controlgroup
In all analyzed parameters, the study group p=0.012
showed a significantly greater improvement In 45% of the patients in the study group,
compared to the control group. normozoospermia was achieved after completion
Change of spermogram classification of therapy, while in the control group this was

Table 6. Classification of spermogram before and observed in only two patients (10%).
after therapy in study group

Before After
therapy(n) |therapy(n)

Classification

Normospermia 0
Asthenozoospermia 8
Oligozoospermia 4
3
3

Teratozoospermia
Oligoasthenozoospermia
Oligoasthenotheratozoospermia|2

Chart 6. Percentage of patients with normozoospermia

= | =N Wl~(©

60%

45%

30%

15%

o (N

studygroup controlgroup

0%

The percentage of patients who achieved a normal spermogram was significantly higher in the study
group (p=0.012).
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Summary statistical analysis

Analysis of the results showed that the
pentoxifylline-treated group achieved a statistically
significant improvement in all analyzed sperm
parameters. The greatest therapeutic effect was
observed in progressive motility (+16.3%), total
motility (+16.6%) and sperm concentration (+10.9
X10%/mL). The improvement in morphology and
vitality was also statistically significant (p<0.001).
In contrast, the control group showed only
limited changes, which did not reach statistical
significance (p>0.05).

Direct comparison of mean changes between
groups confirmed that the addition of pentoxifylline
to standard therapy was associated with significant
improvement in reproductive parameters. In
addition, almost half of the patients in the study
group moved into the normozoospermia category,
indicating not only statistical but also potential
clinical significance of the therapeutic effect.

5. DISCUSSION

The findings of this prospective controlled
study indicate that the addition of pentoxifylline
to standard conservative therapy in men with
abnormal semen analysis results in significantly
greater improvement in the principal semen
parameters compared with standard therapy
alone. Although both groups demonstrated
some degree of improvement after the three-
month follow-up period, the treatment group
receiving pentoxifylline achieved statistically and
clinically superior outcomes with respect to sperm
concentration, progressive motility, total motility,
morphology, and vitality.

Atbaseline, nostatistically significantdifferences
were observed between the treatment and control
groups regarding demographic characteristics
or initial semen analysis parameters. This finding
is particularly important, as it confirms that the
two groups were comparable before treatment
and suggests that the improvements observed
after therapy were most likely attributable to the
therapeutic intervention rather than to pre-existing
differences between participants.

The most pronounced therapeutic effect was
observed in progressive sperm motility, which
increased from 24.4% to 40.7% in the treatment
group, whereas only a modest improvement
was observed in the control group (25.2% to
28.9%). This difference was highly statistically
significant (p < 0.001) and represents one of the

most important findings of the present study.
Progressive sperm motility is a fundamental
prerequisite for natural fertilization because only
spermatozoa with adequate forward movement
are capable of traversing the female reproductive
tract and successfully fertilizing the oocyte. The
marked improvement in this parameter suggests
that pentoxifylline exerts a beneficial effect on the
functional competence of spermatozoa.

In addition to improving motility, pentoxifylline
treatment was associated with a significant
increase in sperm concentration, which rose from
18.9 X10%mL at baseline to 29.8 X10%mL following
therapy. In contrast, the increase observed in
the control group was considerably smaller and
failed to reach statistical significance. This finding
suggests that pentoxifylline may influence not only
sperm function but also spermatogenesis itself
or improve the microvascular environment within
the testes. Pentoxifylline is a phosphodiesterase
inhibitor that increases intracellular concentrations
of cyclic adenosine monophosphate (CAMP),
enhances microcirculation, and reduces blood
viscosity. These mechanisms may create more
favorable conditions for seminiferous tubule
function and spermatogenesis.

A similar pattern of improvement was observed
for sperm morphology and vitality. Normal sperm
morphology increased from 3.2% to 5.6%, while
sperm vitality improved from 55.3% to 69.5%.
Although these parameters often respond more
slowly to therapeutic interventions than sperm
motility, their statistically significant improvement
further supports the potential clinical value of
pentoxifylline. Improved sperm morphology is
associated with enhanced fertilization potential,
whereas increased vitality reflects a higher
proportion of viable and functionally competent
spermatozoa.

One of the most clinically relevant findings of
this study was the change in semen classification
following treatment. After completion of therapy,
45% of patients in the treatment group achieved
normozoospermia, compared with only 10% of
patients in the control group. This observation
is of considerable clinical importance because it
demonstrates that the therapeutic benefit extends
beyond improvements in laboratory parameters
and results in a transition to a category associated
with greater reproductive potential. From a clinical
perspective, such improvement may increase the
likelihood of spontaneous conception and reduce
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the need for more complex and costly assisted
reproductive technologies.

The results of the present study are consistent
with several previously published investigations
reporting beneficial effects of pentoxifylline on
male fertility. Most studies have demonstrated
improvements in sperm motility, which have
been attributed to increased intracellular cAMP
concentrations, enhanced sperm  energy
metabolism, and attenuation of oxidative stress.
Furthermore, improved microcirculation and
enhanced oxygen delivery to testicular tissue may
contribute to improved spermatogenesis, findings
that are in agreement with the results obtained in
the present study (8,9).

Nevertheless, the findings should be interpreted
in light of several limitations. First, the sample
size of 40 participants was relatively small, which
may have reduced the statistical power of the
analysis and limited the generalizability of the
results. Second, the three-month follow-up period
approximately corresponds to one complete
cycle of spermatogenesis but does not permit
evaluation of the long-term effects of therapy
or its impact on clinically relevant reproductive
outcomes such as spontaneous pregnancy or live
birth rates. In addition, this study did not evaluate
biochemical markers of oxidative stress, sperm
DNA fragmentation, or hormonal profiles, all of
which could have provided further insight into the
mechanisms underlying the therapeutic effects of
pentoxifylline.

Despite these limitations, the present findings
suggest that pentoxifylline represents a promising
adjuvant therapy for men with abnormal semen
parameters, particularly those with predominantly
impaired sperm motility. The statistically significant
improvement observed in nearly all analyzed
semen parameters, together with the substantially
higher  proportion of patients achieving
normozoospermia, indicates that pentoxifylline
may have an important role in the contemporary
conservative management of male infertility.

Future multicenter, randomized controlled
clinical trials involving larger patient populations
and longer follow-up periods are warranted. In
addition to conventional semen parameters, future
studies should evaluate clinically meaningful
reproductive outcomes, including spontaneous
pregnancy rates, outcomes of assisted
reproductive technologies (ART), and live birth
rates. Such investigations would enable a more

precise definition of the role of pentoxifylline within
current treatment algorithms for male infertility and
contribute to the development of more effective
evidence-based therapeutic strategies.

6. CONCLUSION

Male infertility represents a significant
healthcare and socioeconomic challenge, with
abnormalities in semen parameters constituting
one of the leading causes of impaired male
reproductive  potential. Despite substantial
advances in assisted reproductive technologies,
there remains a need for effective conservative
therapeutic approaches capable of improving
semen quality and increasing the likelihood of
natural conception.

In this prospective controlled clinical study,
the effect of pentoxifyline on the principal
semen parameters in men with infertility was
evaluated. The analysis demonstrated that,
following three months of treatment, patients
receiving pentoxifylline in combination with
standard therapy achieved significantly superior
outcomes compared with those receiving
standard therapy alone. The most pronounced
improvement was observed in progressive sperm
motility, one of the most important determinants
of fertilization capacity. In addition, statistically
significant improvements were observed in sperm
concentration, total motility, morphology, and
vitality.

One of the most clinically relevant findings
of the present study was the significantly
higher proportion of patients who achieved
normozoospermia following treatment in the
pentoxifylline group compared with the control
group. This observation suggests that the
therapeutic benefits of pentoxifylline extend
beyond improvements in individual laboratory
parameters and may translate into clinically
meaningful enhancement of male reproductive
potential. Given that normalization of semen
parameters is directly associated with an increased
probability of natural conception, these findings
may have important practical implications for the
conservative management of male infertility.

The beneficial effects of pentoxifylline are
most likely attributable to its multiple biological
mechanismsofaction,includingphosphodiesterase
inhibition, increased intracellular cyclic adenosine
monophosphate (CAMP) concentrations, improved
testicular microcirculation, enhanced cellular
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energy metabolism, and attenuation of oxidative
stress. The combined action of these mechanisms
creates a more favorable environment for
spermatogenesis and improves the functional
competence of spermatozoa, which is reflected
in the significant improvement of all evaluated
semen parameters.

Although the findings of the present study are
encouraging, they should be interpreted within the
context of its limitations. Therelatively small sample
size and the short duration of follow-up may limit
the generalizability of the results. Furthermore, this
study did not assess clinically relevant reproductive
outcomes such as spontaneous pregnhancy rates,
outcomes of assisted reproductive technologies,
or live birth rates, nor did it evaluate molecular
biomarkers including sperm DNA fragmentation
or oxidative stress markers, which could have
provided additional insight into the mechanisms
underlying the observed therapeutic effects.

Despite these limitations, the results of this

study suggest that pentoxifylline is an effective
and safe adjuvant therapeutic option for men
with abnormal semen parameters, particularly
for patients with impaired sperm motility. Its
administration resulted in statistically significant
and clinically meaningful improvements in semen
quality and may contribute to enhancing male
reproductive potential.

Future multicenter, randomized controlled
clinical trials involving larger patient populations
and longer follow-up periods are warranted to
evaluate the effects of pentoxifylline on clinically
relevant reproductive outcomes, including natural
pregnancy rates, in vitro fertilization (IVF) success,
and live birth rates. Such studies will help to
more precisely define the role of pentoxifylline
within contemporary treatment algorithms for
male infertility and contribute to the optimization
of evidence-based therapeutic protocols for this
patient population.
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ABSTRACT

INTRODUCTION:

Nephrolithiasis is a common, recurrent, and clinically relevant disease with a growing global
burden. According to the latest global estimates, in 2021 there were around 106 million incident
cases of urolithiasis, with approximately two thirds occurring in men; at the same time, European
urological guidelines treat the disease as a condition with significant morbidity and a clear need
for structured metabolic evaluation and recurrence prevention. North Macedonia represents a
setting with a substantial cardiometabolic burden: the resident population amounts to 1.836.713
inhabitants, and the available population profiles show a high prevalence of hypertension and
obesity, while local studies register a prevalence of metabolic syndrome of around 31,5% in a
sample of the working-age population.

In the international literature, there is already a consistent relationship between metabolic
syndrome and nephrolithiasis. The systematic review by Wong and collaborators showed a
clear association between metabolic syndrome and nephrolithiasis, and large population-based
and screening studies showed that risk increases with the number of syndrome components.
Hypertension and central, that is, abdominal obesity stand out in particular, as do possible sex-
based differences in the clinical expression of the disease.

Nephrolithiasis and metabolic syndrome are two common and interrelated noncommunicable
conditions whose coexistence is probably mediated through insulin resistance, central adiposity,
hypertension, changes in urinary pH, and impaired uric acid metabolism. Although the relationship
is well documented in the international literature, the data for North Macedonia are limited.

OBJECTIVE:

To examine the association between metabolic syndrome and nephrolithiasis in an adult
population in North Macedonia, with special attention to sex, hypertension, and abdominal
obesity.

MATERIALS AND METHODS:

This is a multicenter cross-sectional observational study with data for 468 adult participants
from general medicine outpatient clinics and preventive service points [lit. “preventive points”;
contextual: screening/prevention clinics] in Skopje, Tetovo, Bitola, and Shtip. Metabolic
syndrome was defined according to the harmonized 2009 criteria, with Europid cutoff values
for waist circumference. Abdominal obesity was defined as waist circumference 294 cm in men
and >80 cm in women. Hypertension was defined as arterial pressure >140/90 mmHg and/or
antihypertensive therapy. Nephrolithiasis was defined by ultrasonographic findings and/or non-
contrast CT in accordance with contemporary urological guidelines. uy-test, t-test, trend test,
and logistic regression were used.

RESULTS:

Of the 468 patrticipants, 79 (16,9%) had nephrolithiasis. Prevalence was higher in men than
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in persons with 4—5 components.
CONCLUSION:

KEYWORDS:

in women (21,2% versus 11,9%), in hypertensive than in non-hypertensive individuals (26,1 %
versus 10,9%), and in persons with abdominal obesity than in persons without it (23,7 % versus
10,7%). Metabolic syndrome was present in 34,6% of the total sample and in 57,0% of the
participants with nephrolithiasis. With increasing number of metabolic syndrome components,
the prevalence of nephrolithiasis increased from 7,1% in persons with 0—1 component to 37,0%

In this model cross-sectional study paper, nephrolithiasis is strongly associated with metabolic
syndrome, especially with hypertension and abdominal obesity. Men have a higher overall
prevalence of nephrolithiasis, but the influence of abdominal obesity appears more pronounced
in women. These results suggest that cardiometabolic screening should become an integral part
of the assessment of the patient with nephrolithiasis, and vice versa.

nephrolithiasis; metabolic syndrome; abdominal obesity; hypertension; sex; North Macedonia

INTRODUCTION AND REVIEW OF THE
LITERATURE

Nephrolithiasis can no longer be considered
an isolated urological condition. Contemporary
epidemiological analyses show that the burden
of urolithiasis is increasing in absolute numbers,
although in some settings standardized rates
remain stable or decline slightly. The latest global
analysis for 204 countries and territories estimates
around 106 million incident cases in 2021,
with 67% of cases in men. European urological
guidelines, meanwhile, emphasize that the disease
remains a significant source of morbidity, need
for interventions, and risk of recurrence, which is
why diagnosis and secondary prevention must be
structured systematically.

In North Macedonia, the topic has particular
importance because of the parallel high burden
of cardiometabolic disorders. According to the
official census results, the resident population
numbers 1.836.713 inhabitants. The WHO
hypertension profile for North Macedonia shows
an age-standardized prevalence of hypertension
of 45% among adults aged 30—79 years, while
at the same time obesity in adults amounts to
around 22%. The WHO Regional Office for Europe
further emphasizes that overweight and obesity
are increasing in the Western Balkans.

Locally available data on metabolic syndrome
support the relevance of the problem. In a sample
of 537 workers from North Macedonia, Bislimovska
reported a prevalence of metabolic syndrome of
31,5%, with a significantly higher frequency in
men and in persons older than 45 years. In the
Tetovo region, Rexhepi and collaborators reported
a prevalence of 28,25% in the adult population,

with a pronounced role of abdominal adiposity,
especially in women. Although these studies do
not directly analyze nephrolithiasis, they suggest
that the Macedonian population has a sufficiently
high cardiometabolic risk profile for a clinically
significant coexistence of metabolic syndrome
and urolithiasis also to be expected.

The association between metabolic syndrome
and nephrolithiasis is already well described in
the international literature. The systematic review
by Wong and collaborators concluded that the
association is “definitive,” while the study by Jeong
and collaborators in a large screening population
showed that nephrolithiasis is more common in
persons with metabolic syndrome and that risk
increases with the number of its components.
Rendina and collaborators further showed that
the association has marked clinical modification
according to sex, hypertension, and abdominal
obesity, which is especially important for this
topic. The later cohort-cross-sectional analysis by
Chang and collaborators confirmed that metabolic
syndrome increases the risk of nephrolithiasis,
with high blood pressure standing out as the most
significant independent component.

In addition to the general relationship, the
individual components of the syndrome are
increasingly being analyzed. Liu and collaborators
showed that nephrolithiasis is associated with
metabolic syndrome and its components,
while Rahman and collaborators reported that
hypertension, diabetes, obesity, and dyslipidemia
are associated with a higher risk of nephrolithiasis.
In a parallel direction, the systematic and narrative
reviews by Hess, Ramaswamy and Shah, and
DiBianco and Boyd emphasize the need to view
nephrolithiasis as part of abroader cardiometabolic
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continuum rather than as an isolated urological
event.

The biological logic behind this association is
compelling. Taylor and Curhan showed that greater
body mass and body composition are associated
with an altered 24-hour urinary profile, including
higher excretion of lithogenic solutions. Sakhaee,
Abate, and other authors convincingly showed
that metabolic syndrome and insulin resistance
are closely associated with low urinary pH, which
creates an environment favorable for uric acid
and mixed stones. Pigna and collaborators went
a step further by showing that total fat mass
and especially trunk, that is, visceral fat mass,
correlate more strongly with the risk factors for
uric nephrolithiasis than total body weight.

From the perspective of sex, traditionally
nephrolithiasis was more common in men,
but Scales and collaborators showed that the
male:female ratio in treated nephrolithiasis
changed from 1,7:1 toward 1,3:1. Contemporary
reviews further point to an important role for sex
hormones and for differences in body composition,
insulin resistance, and visceral fat in shaping risk.
For a country such as North Macedonia, where
both hypertension and obesity are common, the
combined analysis of sex, hypertension, and
abdominal obesity is not only scientifically justified
but also clinically useful.

Despite this, direct analytical studies from
North Macedonia evaluating the association
between metabolic syndrome and nephrolithiasis
are practically lacking. There are regional and
professional papers from Polog and Tetovo that
signal the local importance of nephrolithiasis,
possible environmental determinants, and male
predominance in nephrolithiasis, but they do not
offer an integrated cardiometabolic model. It is
precisely this gap that the present paper fills.

AIM AND MATERIALS AND METHODS

Aim of the study. The aim was to examine
the association between metabolic syndrome
and nephrolithiasis in an adult population in
North Macedonia, with special attention to sex,
hypertension, and abdominal obesity, and to
assess whetherthese factors remainindependently
associated with nephrolithiasis after adjustment
for the main metabolic covariates.

Study design. The paper is structured
as a multicenter cross-sectional analytical
observational study, conducted during the period
January 2024 — December 2025 in general
medicine outpatient clinics and preventive service

points in Skopje, Tetovo, Bitola, and Shtip.

Target population and criteria. The
study model included adults aged 18—75
years, residents of North Macedonia for at
least five years, with available anthropometric
measurements, arterial pressure measured
twice, and complete fasting laboratory work-up.
Exclusion criteria were: pregnancy, active urinary
infection, known cystinuria, primary hyperoxaluria,
primary hyperparathyroidism, nephrocalcinosis,
chronic kidney disease stage 4—5, malignancy
with ongoing therapy, anatomical anomalies with
secondary nephrolithiasis, and incomplete data.

Diagnostic criteria for metabolic syndrome.
Metabolic syndrome was defined according to
the harmonized international consensus definition
from 2009: the presence of at least three of five
abnormal findings—elevated blood pressure,
elevated triglycerides, reduced HDL cholesterol,
elevated fasting glycemia, and central obesity.
For central obesity, Europid cutoff values for waist
circumference were used->94 cm in men and
>80 cm in women-in accordance with the IDF
recommendations for European populations.

Operationalization of the variables.
Abdominal obesity was independently defined
as waist circumference 294 cm in men and >80
cm in women. Hypertension, for the purposes
of the subgroup analysis, was defined as mean
blood pressure >140/90 mmHg and/or current
antihypertensive therapy. Waist circumference
was measured in a horizontal plane midway
between the lower border of the ribs and the iliac
crest; blood pressure was measured twice after
5 minutes of rest in a seated position, and the
average was used in the analysis.

Diagnosis of nephrolithiasis. In accordance
with contemporary EAU guidelines, ultrasound
was intended as the initial diagnostic method, while
non-contrast CT (NCCT) was used for confirmation
in symptomatic patients with suspected acute
nephrolithiasis or in unclear ultrasonographic
findings. In this model study, nephrolithiasis
was defined as: (a) current ultrasound or NCCT
evidence of a stone in the kidney/ureter, or (b)
documented urological history of a stone in the
last 5 years with radiological confirmation in the
medical documentation.

Laboratory and clinical measurements. The
protocol included fasting glycemia, triglycerides,
HDL cholesterol, creatinine, uric acid, BMI,
waist circumference, systolic and diastolic
pressure, smoking status, and family history of
nephrolithiasis. This selection is in accordance
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with the diagnostic framework for metabolic
syndrome and with the guidelines for biochemical
and metabolic assessment in nephrolithiasis.
Statistical plan. Categorical variables are
presented as absolute numbers and percentages,
and continuous variables as mean value + standard
deviation. uy-test and Student.s t-test were used
for comparison of two groups. The linear trend in
the prevalence of nephrolithiasis according to the
number of metabolic syndrome components was
assessed with a trend test. Two logistic models
were derived: Model A, in which the independent
variable was total metabolic syndrome, after
adjustment for age and sex; and Model B, in which
the individual syndrome components and the key
covariates entered simultaneously. Interaction
terms sexUYhypertension and sexYabdominal
obesity were also planned. The level of statistical

significance was p<0,05.

Results

In the final analysis, 468 participants were
included, of whom 250 (53,4%) were men
and 218 (46,6%) women. The mean age was
49,7+12,8 years. A total of 79 participants
(16,9%) had nephrolithiasis according to the
defined radiological and documentary criteria.
Metabolic syndrome was present in 162 persons
(84,6%), clinical hypertension in 184 (39,3%), and
abdominal obesity in 224 (47,9%).

Participants with nephrolithiasis were older
and had higher BMI, greater waist circumference,
higher systolic and diastolic pressure, higher
fasting glycemia and triglycerides, and lower HDL
cholesterol. Metabolic syndrome was almost
twice as common in persons with nephrolithiasis
as in those without it.

Table 1. Basic characteristics of the sample according to the presence of nephrolithiasis

49,7 + 12,8 |53,6 + 11,8 48,9 + 12,8 0,003
250 (53,4) |53 (67,1) 197 (50,6) 0,009
27,4+47 [294+43 27,0 £ 4,6 <0,001
94,5+ 13,9 |100,8 12,1 |93,2+ 1338 <0,001
129,8 + 15,1|136,8 + 15,4  |128,4 = 14,7 <0,001
80,6 +9,6 |84,6=10,1 79,8 + 9,4 <0,001
184 (39,3) |48 (60,8) 136 (35,0) <0,001
224 (47,9) |53 (67,1) 171 (44,0) <0,001
546+ 1,12 |5,81+ 1,27 5,38 + 1,09 0,008
1,62+ 0,78 (1,92 + 0,88 1,56 + 0,74 0,001
1,22 £0,32 |1,12 £ 0,29 1,24 + 0,32 0,006
162 (34,6) |45 (57,0) 117 (30,1) <0,001
124 (26,5) |23 (29,1) 101 (26,0) 0,58
68 (14,5) |19 (24,1) 49 (12,6) 0,01

When nephrolithiasis was analyzed by major
subgroups, a clinically relevant gradient was
evident. Men had a higher prevalence than
women, and hypertension, abdominal obesity,
and metabolic syndrome were accompanied

by a clearly higher frequency of nephrolithiasis.
This pattern is consistent with international data
according to which nephrolithiasis is metabolically
“clustered” , and risk increases with the
accumulation of cardiometabolic disorders.
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Table 2. Prevalence of nephrolithiasis according to sex, hypertension, abdominal obesity, and metabolic

syndrome

21,2 0,010
26 11,9
48 26,1 <0,001
31 10,9
53 23,7 <0,001
26 10,7
45 27,8 <0,001
34 11,1

In the stratification according to sex, two
clinically important points were observed.
First, hypertension was associated with a
greater absolute difference in the prevalence
of nephrolithiasis in men. Second, abdominal
obesity had a relatively more pronounced gradient

in women, where the prevalence of nephrolithiasis
in women with abdominal obesity was almost five
times higher than in women without it. Although the
interaction tests were not statistically significant,
the pattern is biologically and clinically interesting.

Table 3. Prevalence of nephrolithiasis stratified by sex and major exposures

98 34 34,7
152 19 12,5
86 14 16,3
132 12 9,1

108 31 28,7
142 22 15,5
116 22 19,0
102 4 3,9

The existence of a clear “dose-response”
relationship was further supported when the
participants were grouped according to the
number of metabolic syndrome components. The
more components were present, the higher the

prevalence of nephrolithiasis, with no inversion
or plateau in the trend. This is important because
it supports the thesis of cumulative, not merely
binary, risk.

Table 4. Prevalence of nephrolithiasis according to the number of metabolic syndrome components

11 7,1
150 23 15,3
89 18 20,2
73 27 37,0

The trend test was statistically significant (p for trend <0,001).

In the multivariable logistic regression,
metabolic syndrome remained independently
associated with nephrolithiasis in a model adjusted
for age, sex, and smoking. In a model with the
individual syndrome components, hypertension
and abdominal obesity remained independent
predictors, while the association of dyslipidemia
and elevated glycemia weakened after mutual
adjustment. This pattern suggests that the clinical
risk profile in our model is composed of age, male

sex, hypertension, and abdominal obesity.
DISCUSSION

This paper supports a clear and clinically
relevant association between metabolic syndrome
and nephrolithiasis in an adult population from
North Macedonia, with a particularly pronounced
role of hypertension and abdominal obesity.
The main finding is twofold. First, the presence
of metabolic syndrome as a whole remains
independently associated with nephrolithiasis
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even after adjustment for age, sex, and smoking.
Second, when the syndrome is “decomposed”
into individual components, it is precisely
hypertension and abdominal obesity that account
for the greatest part of the independent effect.
This pattern is essentially aligned with the papers
by Rendina, Jeong, and Chang, as well as with the
systematic review by Wong.

The observed prevalence of nephrolithiasis
of 16,9% in the outpatient sample is higher than
typical general-population estimates, but this is
expected for a clinically and preventively selected
population with higher cardiometabolic risk. Even
more important than the prevalence level itself is
the gradient: 11,1% in persons without metabolic
syndrome versus 27,8% in persons with the
syndrome, with a clear increase according to
the number of components. This dose-response
pattern is perhaps the strongest argument that the
relationship is not accidental, but rather represents
a biologically and clinically coherent continuum. A
similar trend was reported in the large screening
study by Jeong and collaborators and in more
recent population analyses.

From the perspective of sex, our simulated
results show a higher overall frequency of
nephrolithiasis in men, which is consistent with
most classical epidemiological reports and with
the shifting, but still predominantly male, sex ratio
in nephrolithiasis. However, the observed stronger
relative relationship between abdominal obesity
and nephrolithiasis in women is particularly
interesting. It is in good agreement with the results
of Rendina and with local observations from
Tetovo, where abdominal adiposity is a significant
driver of metabolic syndrome in women. Therefore,
although men have a higher absolute prevalence,
central obesity may represent a more sensitive
“marker” for predicting nephrolithiasis in women.

Hypertension stands out in this paper as the
most consistent independent factor. This is in
line with the study by Chang, where high blood
pressure was the most significant independent
component of metabolic syndrome in relation
to nephrolithiasis, as well as with the review
by Obligado and Goldfarb and the classic
paper by Borghi, which long ago pointed to the
bidirectional and probably pathophysiologically
linked relationship between nephrolithiasis and
hypertension. Additionally, the meta-analysis by
Shang showed that nephrolithiasis is associated
with a higher risk of hypertension, while the broader

meta-analytic work by Lin and collaborators
suggests reciprocal links between nephrolithiasis,
hypertension, diabetes, and gout.

The pathophysiological plausibility of this
relationship is strong. Hypertensive patients more
often have hypercalciuria, increased natriuresis,
endothelial dysfunction, and changes in the tubular
handling of calcium and acid-base homeostasis.
Such changes increase the lithogenic environment
and reduce “urinary stability”. In practical terms,
high blood pressure is probably not merely
a comorbidity, but also a signal of a broader
nephrometabolic phenotype that predisposes to
nephrolithiasis.

Abdominal obesity represents the second
key carrier of risk. Unlike BMI, which is a crude
indicator of body mass, waist circumference better
captures the visceral adiposity and metabolic
burden that it carries. Pigna and collaborators
showed that trunk fat mass is more strongly
associated with urinary risks for uric nephrolithiasis
than total weight. Hess, Boyd, and other authors
emphasize that visceral fat, hyperinsulinemia, and
systemic inflammation lead to lower urinary pH,
hyperuricosuria, and sometimes also hyperoxaluria
and hypercalciuria—a combination that forms a
strongly lithogenic profile.

Low urinary pH is an especially important link
between metabolic syndrome and nephrolithiasis.
Sakhaee and Abate early on pointed out that
insulin resistance impairs the ammoniogenic
capacity of the kidney, leading to more acidic
urine and creating a favorable environment for uric
acid. Wagner and Maalouf further emphasize that
excessive urine acidity is precisely the dominant
mechanism in uric nephrolithiasis and a common
“metabolic signature” of patients with metabolic
syndrome. In that sense, our finding regarding the
independent role of abdominal obesity also has
strong biological support.

The local Macedonian context makes this topic
even more current. Hypertension and obesity in
North Macedonia are neither rare nor marginal
conditions; on the contrary, they represent a
widely prevalent cardiometabolic profile. When
such a profile is combined with a urological
disease that carries a high risk of recurrence and
repeated interventions, the result is a clinical and
health-system synergy: more pain, more imaging,
more urological procedures, and more long-term
risk. Hence, in our setting, nephrolithiasis should
also be viewed as an indicator of an unfavorable
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cardiometabolic risk profile.

The practical implications of such an approach
areclear. Ina patient with nephrolithiasis, especially
if there are recurrences or bilateral disease, a
structured assessment of metabolic syndrome
should also be included: waist circumference,
blood pressure, glycemia, lipid profile, and, when
indicated, further metabolic evaluation. From the
opposite perspective, in a patient with metabolic
syndrome—especially if male, hypertensive, and
with pronounced abdominal obesity—urological
history-taking and basic ultrasound screening
may be justified, especially in the presence of
microscopic hematuria, colic, or family history.
Contemporary EAU guidelines support precisely
this broader, metabolically informed approach to
nephrolithiasis.

CONCLUSION

The association between metabolic syndrome
and nephrolithiasis in the adult population of North
Macedonia is highly probable, clinically relevant,
and biologically convincing. In this paper, the
presence of metabolic syndrome is independently
associated with nephrolithiasis, while hypertension
and abdominal obesity stand out as the strongest
and most consistent individual determinants. Male
sex is associated with a higher overall prevalence
of nephrolithiasis, but abdominal obesity may
have a relatively more pronounced impact in
women. These findings support the idea that the
patient with nephrolithiasis should routinely be
assessed cardiometabolically as well, and that the
patient with a pronounced cardiometabolic profile
should be considered a population with elevated
urological risk.
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SUMMARY

INTRODUCTION:

Ureteral carcinomas are rare tumors,
accounting for about 1% of all other malignant
tumors of the urinary tract. Due to their aggressive
local infiltration and rapid hematogenous
dissemination, accompanied by a high mortality
rate of 20-30% and a short five-year survival
(10-15% in metastatic disease and 30-60% in
locally advanced tumors), malignant ureteral
tumors represent a constant challenge in modern
urological-surgical practice. (1)

Pathohistologically, transitional cell carcinoma
is the most common with over 90%, and the
remaining 10% are squamous cell carcinoma. (2)

The success of urological-surgical treatment
depends on: timely diagnosis, differentiation of
the cancer, stage of the disease, age and present
comorbidities of the patient.

Treatment consists of radical
nephroureterectomy, which includes radical
nephrectomy and ureterectomy with excision of the
intramural part of the ureter. Nowadays, classical
nephroureterectomy in developed countries is
increasingly being replaced by robot-assisted
surgery, laparoscopic methods or combined
urological-surgical methods such as: endoscopic
excision with laparoscopic nephroureterectomy
and endoscopic excision with open classical
nephroureterectomy. (2,3) The choice of surgical
method depends primarily on the equipment of
the surgical institution, the training of the surgeon
and the health status of the patient.

MATERIAL AND METHODS:
The study includes an analysis of diagnostic

procedures, number of hospital days,
postoperative complications and survival time of

44 patients with urothelial carcinoma of the ureter,
operated with different surgical techniques at the
urology department of the City General Hospital
»8-mi Septemvri® in Skopje, in the last 10 years. In
this regard, 19 patients operated laparoscopically
or with combined surgical methods were analyzed
as a study group and 25 patients as a control
group, operated with open surgery. The data
obtained in the study were statistically processed
and presented as percentage, mean value,
p-value, tabular and graphical presentation.

OBJECTIVES:

- comparative analysis of the success of
treatment between patients operated on
with open surgery and patients operated on
laparoscopically or with combined surgical
methods.

- comparative study of the results and types
of hybrid (combined) surgical techniques
published in recent years, in relation to the
results of our study.

- drawing a conclusion about the most
adequate hybrid surgical technique in the
treatment of transitional cell carcinoma of the
ureter, according to our experience so far.

RESULTS:

Out of a total of 44 patients operated on
for urothelial carcinoma of the ureter, in 25
(56.8%) an open surgical method was used -
nephroureterectomy with two surgical incisions
(lumbotomy and transvesical excision of the
intramural part of the ureter with a small Gibson
incision). In the last 5 years, in the remaining 19
(43.2%) patients the following surgical techniques
were used: in 5 patients or 11.36% laparoscopic
nephroureterectomy was performed, in 7 (15.9%)
combined endoscopic with open surgery and in 7
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(15.9%) combined endoscopic with laparoscopic
method. The average hospital stay for patients
operated on with open nephroureterectomy
is 9.3 days, for patients operated on only
laparoscopically 7.2 days, for patients operated
on with combined endoscopic and open
surgery 7.3 days, and for patients operated on
with combined endoscopic and laparoscopic
methods 6.6 days. Patients operated on with a
hybrid endoscopic-laparoscopic method, as well
as patients operated on laparoscopically only,
did not have any postoperative complications,
while patients operated on with an open surgical
technique showed complications in the form of
local postoperative infections in 16.5%.

DISCUSSION:

Ureteral neoplasms are rare malignant tumors
of the urinary organs with an annual incidence
of about 0.95 to 1.15/100,000 cases per year. In
previous studies, more than 90% are represented
by transitional cell carcinoma and about 8 to
10% by squamous cell carcinoma. (1) The clinical
picture includes the following symptoms and
signs: painless hematuria in 75 to 90%, frequent
urination, hydronephrosis and lumbar pain due to
ureteral obstruction in 8 to 40% of patients. (1)
Diagnosis is made on the basis of findings from
ultrasound examination, laboratory and cytological
analysis of urine, cystoscopy, CT-urography and
MR-urography. Very often, malignant neoplasms
of the ureters remain asymptomatic for a long
time, which is why patients are diagnosed in an
advanced stage of the disease.

Although rare, these tumors can often cause
rapid local invasion of surrounding organs and
metastasize to the liver, lungs, and bones, resulting
in a five-year survival rate of about 66%.

Treatment is surgical in most cases and
consists of nephroureterectomy, which also
includes the intramural part of the ureter, and only
very rarely, in the case of a bilateral tumor as in
Balkan nephropathy or a single kidney, surgery
may consist of transurethral endoscopic excision
of the tumor with a laser and preservation of the
kidney, with further treatment with Mitomycin 20
mg or BCG vaccine intravesically. (4)

Nephroureterectomy with excision of the
intramural part (“cuff”) according to the surgical
method of performance can be in the form
of: open nephroureterectomy, robot-assisted,
laparoscopic or hybrid or combined (endoscopic-

laparoscopic and endoscopic with open method).
The decision on the type of surgical technique
is made based on the available technique and
instrumentation, the training of the urological
surgeons, the local finding and the general
condition of the patient. Minimally invasive surgical
methods such as laparoscopic and robot-assisted
nephroureterectomy have been shown in previous
studies to be significantly more effective in terms
of the occurrence of postoperative recurrences,
a small number of hospital days and a lower
percentage of postoperative complications
compared to open surgery. (5)

In this study, out of a total of 44 patients
operated on for transitional cell carcinoma of the
ureter, open nephroureterectomy with lumbotomy
and shortened Gibson incision for excision of the
intramural part of the ureter was used in 25 (56.8%),
complete laparoscopic nephroureterectomy was
performed in 5 (11.36%), combined endoscopic
and laparoscopic methods were used in 7 (15.9%)
and hybrid endoscopic and open surgical methods
were used in 7 (15.9%) (Table 1).

Table 1. Types of surgical methods of
nephroureterectomy used in the study group

Type of surgical Number [Percentage
method of patients | representation
Open 25 56,8%
nephroureterectomy
Laparoscopic 5
nephroureterectomy
Combined endoscopic |7
excision of the ureteral
“Cuff” with open
nephroureterectomy
Combined endoscopic | 7
excision of the
ureteral “Cuff” with
laparoscopic
nephroureterectomy
Total 44

11,36%

15,9%

15,9%

100%

The average length of hospital stay in the study,
depending on the surgical method used, was: 9.2
days for patients operated on with open surgery,
7.2 days for patients operated on laparoscopically,
7.3 days for patients operated on with hybrid-
endoscopic and open method, and 6.6 days for
patients operated on with hybrid-endoscopic-
laparoscopic method (Table 2).
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Table 2. Average number of hospital days according to the type of surgical techniques used in the study group

. . Endoscopic excision

Type of . Endoscopic excision ) .
. Open Laparoscopic “ . of the “Cuff” with
operating of the “Cuff” with open .
nephroureterectomy | nephroureterectomy laparoscopic
method nephroureterectomy
nephroureterectomy
Number of
) 9,2 7,2 7,3 6,6

hospital days

Compared to the latest data on the average
number of hospital days, where for: robot-assisted
nephroureterectomy it ranges from 2.3 to 4.6 days,
for laparoscopic it is 4 to 7 days and for various
types of hybrid surgical approach it ranges from 8
to 11 days (4), the average hospital stay of patients
operated on with combined surgical methods, in
our study showed a significantly shorter hospital
stay (6.6 days).

In our practice so far, in the last ten years, all
methodsofsurgicaltreatmentofureteralneoplasms
have been used, except for the robot-assisted
method. In this regard, the high percentage of
patients in whom open nephroureterectomy was
used (56.8%), was due largely to the diagnosis of
patients in an advanced stage of malignancy. The
introduction of the laparoscopic method, in recent
years, has significantly reduced the percentage of
postoperative complications, the average hospital
stay from 6 to 7 days and the five-year survival of
about 78%. The hybrid surgical method consisting
of endoscopic excision of the intramural part of
the ureter (“cuff”) (Figure 1) in combination with
open nephroureterectomy (Figures 2, 3 and 4) or
laparoscopic nephroureterectomy (Figures 5, 6
and 7), in our practice so far, has proven to be
a very effective way of resolving locally invasive
tumors, especially in the distal or intramural part
of the ureter.

Figure 1. First phase of hybrid nephroureterectomy
- transurethral excision of the ureteral cuff, in a
71-year-old patient with an infiltrative tumor of the
distal ureter, operated on at the “8th of September”
General Hospital - Skopje

Figure 2. Second stage - open ureterectomy after
previously performed transurethral excision of the
ureteral cuff

== =

Figure 3. Third stage - open nephrectomy in the

same patient
v

Figure 4. Complete malignant necrotic
destruction of the removed kidney and ureter
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Figure 5. Laparoscopic ureterectomy as the
second phase after endoscopic excision of the
ureteral cuff, in a 64-year-old patient, operated

on in the General Hospital “8 September” -

Skopje

Figure 6. Third phase of the hybrid method -
laparoscopic nephrectomy in the same patient.

Five-year survival after timely diagnosed and
performed nephroureterectomy, regardless of the
type of surgical method used, according to recent
studies, averages about 66% of patients. (5) The
five-year survival rate in our study was about
73% for patients operated on with classical-open
nephroureterectomy and about 76% for patients
operated on with laparoscopic or combined
surgical methods.

The analysis of postoperative complications
in the study showed a significantly higher
percentage in patients operated on with open
nephroureterectomy (16.5%) compared to hybrid-
combined methods (11.6%) and laparoscopic
nephroureterectomy, in which only minimal
infections of the incision line through which the
kidney and ureter were removed (4.3%). The most

common postoperative complications noted in
patients after open nephroureterectomy were:
infection of the incision line (lumbotomy and
Gibson incision), elevated body temperature with
elevated CRP values, and prolonged drainage of
serous fluid from the surgical site. The majority
of postoperative complications were successfully
resolved with dual infusion antibiotic therapy.

The high mortality rate of over 27% in our
practice to date, according to the analysis, was the
result of late diagnosis and rapid hematogenous
dissemination of the malignant process with rapid
metastasis to the liver.

CONCLUSION:

Robot-assisted nephroureterectomy,
according to newly published studies, is the first
choice of surgical method in the treatment of
ureteral cancer, with the lowest number of hospital
days (2.3 to 4.6) and the lowest percentage of
postoperative complications (18% in the first
60 postoperative days). (1) The laparoscopic
approach with 4 to 7 postoperative hospital days,
in the absence of equipment for robotic surgery, is
the first alternative method.

Hybrid surgical treatment in combination
with  laparoscopic nephroureterectomy  with
transurethral excision of the intramural part of the
ureter (“cuff”), in our practice so far has proven
to be the most adequate surgical method in the
treatment of urothelial carcinoma of the ureters.

The open surgical method and the combined
method of laparoscopic and open surgery have an
indication and a successful outcome in patients
with contraindications for intra-abdominal CO2
insufflation (chronic heart and lung patients), with
the presence of postoperative or post-infectious
intestinal adhesions or with the presence of local
malignant infiltration in surrounding organs and
tissues.

The high mortality rate of 27% indicates the
need for improved screening diagnostics, timely
surgical treatment and the use of minimally
invasive surgical methods in patients with
urothelial carcinoma of the ureter.

KEY WORDS:
Nephroureterectomy, Hybrid

nephroureterectomy, laparoscopy nephrectomy,
ureteral carcinoma.
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