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Introduction. Secondary varicose small pelvic veins with the development of chronic venous insufficiency due to obstruction of the magistral
venous vessels, in particular, the left common iliac vein and the right common iliac artery (May— Thurner syndrome), occupy a special place
in the structure of the causes of venogenic erectile dysfunction (ED).

The study objective is to present the clinical case of arteriovenous conflict (May— Thurner syndrome), leading to the development of second-
ary varicose small pelvic veins in men and venogenic ED, as well as modern methods of its verification and endovascular surgical repair.
Clinical case. A clinical case of successful endovascular correction of venogenic ED is presented. The patient is diagnosed with: May—
Thurner syndrome. Pelvic varicose disease C3 (according to CEAP Classification). Condition after endovascular balloon angioplasty and
stenting of the left common iliac vein. Bilateral varicocele. Condition after bilateral varicocelectomy in 2018. Severe venogenic ED (patho-
logical venous drainage, proximal type, International Index of Erectile Function (v. 5) — 12 points; Er3 according to the Unem Scale)
in accordance with the Comprehensive Classification System for Chronic Venous Disorders. On July 24, 2019 endovascular occlusion of the
Santorini’s plexus veins was performed with the installation of occlusion spirals in their lumen according to Gianturco. In order to provide
visualization of the veins in the Santorini’s plexus, given the impossibility of cannulation of the deep vein of the penis, bilateral symmetrical
cannulation of the cavernous bodies of the penis was carried out to perform cavernosophlebography. The left common iliac vein was cathe-
terized according to the Crossover technique. Under phlebography control we ensured that the stent in the common iliac vein passed without
signs of loss of its lumen. The internal pudental vein on the left was selectively catheterized. Hydrophilic guidewire was introduced
through the veins of the periprostatic plexus into the right internal pudental vein. Selective catheterization of the periprostatic venous plexus
was not possible due to pronounced tortuosity, valve flaps of the veins and small diameter of the catheterized veins. It was decided
to pass the guidewire further through the right iliac vein system with access to the inferior vena cava. Further, the guidewire was again trans-
ferred to the left common iliac vein (double crossover). The left common femoral vein was punctured followed by the placement of 5 Fr intro-
ducer sheath according to Seldinger. The guidewire tip was fixed by the loop in the left common iliac vein, then captured and brought out
through the introducer in the left common femoral vein. A catheter Cobral5 Fr was inserted through a crossover guide from the left common
femoral vein into the right internal iliac vein and further into the periostatic venous plexus. Gradually veins of the Santorini’s plexus were
selectively catheterized followed by Gianturco coils embolization.

Conclusion. The first choice surgery for verified proximal type ED is endovascular occlusion of the veins in the Santorini’s plexus
through the deep vein of the penis, which allows to change the hemodynamics in the penis and provide sufficient erection without resorting
to endofalloprosthesis of the penis. Single or double-sided transfemoral access is suggested for patients when access through the deep
vein of the penis is rather challenging or absent.
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DHI0BACKY/ISPHAS KOPPEKIMS BEHOTeHHOI 3peKTHIbHOM quchynkuun npu cunapome Mes—TepHepa
(KITHHUYECKOe HAOM0eHNe)

D.A. Iloseauua’, A. B. Bvicmpenxos®, A. M. Illecmepua’, O.B. Ilapxomenxo’

ITY «Pecnybaukanckuii HQyMHO-NPAKMUMECK U UeHmp paouayoHHON MeOUUHbL U IK0A0UU HeN08EKa»;
Pecnybauxa Beaapyce, 246000 Tomens, ya. Havuua, 290;
2Tomenvckas obnacmuas Kaunuueckas 6oavHuya; Pecnyoauxa Beaapyce, 246000 Tomens, ya. Bpamvee Jluziokoswix, 5

Bseoernue. Ocoboe mecmo 6 cmpykmype npuuur 8eHo2eHHOU 3pekmuavHoll ducynkuuu (D) sanumaem emopuuroe 6apuKo3Hoe pacuiu -
DeHUe 8eH Man020 Mmasa ¢ pasgumuem XPoHUHeCKoil 6eHO3HOU HedoCmamo4Hocmu 6caedcmeue 00CMpPYKYUU MasucmpanbHbiX GeHO3HbIX
cocydos, 8 uacmHocmu obujeil 1e60i N008300UIHOLL 6eHbl NPasoll 0buell N00e300wHOl apmepuell, ymo Hazvléaemcs cunopomom Mes—
Tepnepa.
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Ileav coobwenus — npedcmagumo KAUHUMECKUL CAYHAL APMEPUOBEHO3HO20 KOHPAUKMA, NPUBOOAUE20 K PA3BUMUI) 8MOPUHHO0 8aPU-
KO3H020 pACUIUPEHUs 6eH MAN020 MA3A Y MYICHUH U 6eHoerHOl D], a makdice onucamos cogpemerHble Memoobl e2o 8epUPUKayuU U 3H00-
BACKYNAPHO20 XUPYPSUHECK020 NeHEHUS.

Kaunuueckoe nabarodenue. Onucar kKauHuveckuil cay4ail ycnewHoi s3H008ackyAapHoil Koppekuuu eenozennoll 3/ y nayuenma c ouaeHo-
30Mm: cundpom Mes—Tepuepa, éapuko3uas 6oae3nb maroeo maza C3 (no MeacdynapooHoii kaaccugukayuu XpoHuveckux 3a001e6aHuUll 6eH
CEAP (Comprehensive Classification System for Chronic Venous Disorders)), cocmosinue nociae 3H008aCKYAAPHOU OAANOHHOU AHSUONAACMUKU
U CMeHmupoBaHus 1e6oil 00ujeil N008300UlHOI 6eHbl, 08YCMOPOHHEee 8apuKoyese, COCOsHIUe Nocie 08YCMOPOHHEl 8apUKOUEAIKMOMUU
(2018 e.), eenocennas I/ maxcenoli cmenenu (namosoeutecKuii 6eHO3HbIU OPeHANC, NPOKCUMANbHBLY MUN, MeNCOYHAPOOHbLI UHOEKC
apekmuavHoil pynxkyuu — 12 6annos; Er3 no wkase FOnema) 6 coomeemcmeuu ¢ Mexcdynapooroti kaaccuguxauueri XpoHu4eckux 3a60-
neeanuil een. 24 urons 2019 e. gbinoanena 3H008acKyAApHas 0KKA03Us geH cnaemenus CaHmopuHu ¢ YyCmaHo8KOoI 8 UX NPoCceem OKKAI0-
dupyrougux cnupaneii Gianturco. C yeavto obecneuenus ausyaiuzayuu et cniemenuss CAaHmMOPUHU, Y4UMbIBAs HEB03MOICHOCMb KAHIONAUUU
2Ay060K Ol 8eHbl N0N08020 YAEHA, OCYUECMEUAU 08YCHIOPOHHION CUMMEMPUYHYIO KAHIAAUUIO KABEPHO3HBIX Med N0A0B020 YAeHA 045 8bl-
noanenus: Kageprosogaeboepagpuu. Ilo memoouxe crossover geden Kamemep 6 negyr 00wyt nodezoounyio éeny. Ilpu ¢greboepagpuu
noomeepoicoena npoxoouMochs cmenma 6 0oueil N008300UHOI 6eHe, OMCYMCMEue NPU3HAK08 cycenus npoceema. CeneKmugHo Kame-
Mepu3uUposana 6HympeHHsAs noa08as éexa cieea. Yepes eHvl nepunpOCMamu4ecKo2o CniemeHus 8 npagyr) GHYmMpeHHI0 NOA0BYI0 8eHY
nposeden eudpoguavhoiii npogooHux. CeneKmUsHo Kamemepusupogams nepunpocmamu4ecKoe 6eHo3Hoe ChiemeHue He y0anioch 88Uy
BbIPANCEHHOL U36UMOCIU. HAAUYUS CMBOPOK KAANAHO08 8eH U MAA020 OUAMempa KamemepusupoeanHoix eex. TIpunsamo peuierue nposec-
mu npo8oOHUK danee no npasoii N00B300UHOI eHe € 8bIXO00M 8 HUICHIOI noAYI0 8eHY. [laree npogodHUK Obin 6HOBb nepesedeH 6 1e6Yio
00wy nodezdounyio éeny (double crossover). [lynkmuposana nesas obujas 6edpennas sena no Ceavouneepy ¢ yCmanHo8Kol UHMpPoObH-
cepa duamempom 5 Fr. [lemaeii ons 3ax6ama npogooHuKa 6 ne6oli obuieil no08300uHOI 6eHe PUKCUPOBAH KOHYUK NPOBOOHUKA, 3AX8A4eH
U 8bl6eder Hapyacy uepe3 UHmMpoovrocep 6 Aesoli obuleil bedpenHoli eere. [1o npoeooHUKY U3 1e60il 0bwell OedpeHHOll 8eHbl 6 NPABYH) GHY-
MPeHHION NO0B300WHYI0 6eHY U danee 8 Nepunpocmamu4eckoe 8eHo3Hoe cniemerue nposedern kamemep Cobra I duamempom 5 Fr. Cenek-
MUBHO NOIMANHO KamemepusUpo8aHvl OCHOBHbIE NYMU 8eHO3HOL YMeuKU U IMO0AU3UPO8aHbl Memaniuueckumu cnuparsmu Gianturco.
Saxarouenue. Onepayueii 6vi60pa nocae eepugpukayuu 6enoeeHHol I npoKcUMAanbHo20 MUNa cHumaemcs IH008ACKYAAPHAS OKKAIO3US
e cnaemenuss Canmopunu vepe3s enyb0Kyio GeHy H0A08020 YAEHA, KOMOPAsl NO36051eM U3MEHUMb 2eMOOUHAMUKY 6 NOA08OM YeHe U 0bec-
neuums 00Cmamo4Hyio apeKyuro, e npudeeas K sndogarronpomesuposanuro. Ilpu 603HUKHOBEHUU MEXHUMECKUX MPYOHOCMeld — NPU Om-
cymemeuu mouku 0ocmyna yepes enyooKyio 6eHy noA08020 4AeHa — NPUMEHSIOM 00HO- UAU 08YCHOPOHHUIL MPaHChemMoparbhblii docmyn.

Karoueevie caoea: cunopom Mes— Tepnepa, 3H008acKyAAPHAS OKKAIO3USL, 6EHO2EHHAS 3PEKMUAbHASL OUCHYHK YU

Jlasa yumuposanus: Iloseauya 3.A., boicmpenkoe A. B., lllecmepna A. M., I[lapxomenko O.B. Dndosackyaapras KoppeKyus 6eHO2eHHOU
apekmuavHoll oucgyrkyuu npu cundpome Mes—Teprepa (kaunuueckoe Hadarodenue). Andponsoeus u eenumanvhasn xupypeus 2019;20(4):
45—-51. (Ha anen.).

Introduction femoral junction). Reported prevalence of MTS ranges from

Venogenic erectile dysfunction (ED) can be also as-
sociated with pelvic varicose disease. Secondary varicose
small pelvic veins with the development of chronic venous
insufficiency due to compression of the main venous vessels,
in particular, the left common iliac vein by the right com-
mon iliac artery, occupy a special place in the structure
of the causes of venogenic ED. This proximal arteriovenous
conflict is recognized in the literature as May—Thurner
syndrome (MTS). Compression of the left common iliac
vein can cause the impaired venous outflow from the left
lower extermity and pelvic organs, which leads to venous
congestion and subsequent development of varicose small
pelvic veins [1-5].

MTS is the leading cause for the development in men
of varicocele, venogenic ED, varicose veins of the saphenous
veins of the penis and left lower extermity, chronic pelvic
and scrotal pain and chronic congestive prostatitis [1, 6].

Such a wide variety of clinical manifestations of MTS
can be explained by close relation between the superficial
and deep venous systems of the androgenital zone through
the communicant veins (scrotal veins, spermatic cord, penis,
veins of the internal iliac venous system and the safeno-

2.71t032.0 % [7-9].

Currently, the main effective approach to treatment for
MTS is endovascular balloon angioplasty of the left com-
mon iliac vein with stent placement in its lumen in the
compression area by the right common iliac artery [1, 3—6].

In the postoperative period in a patient with MTS, af-
ter surgical repair of the arteriovenous conflict and the left
common iliac vein compression, we observe the impro-
vement of venous outflow from the pelvic organs, and
at the same time, the aggravation of venogenic ED symptoms.
It occurs due to the previously developed varicose veins in the
Santorini’s plexus and valve insufficiency of these veins. As
a result, it leads to the development of a pronounced venous
reflux from the penis, so-called proximal venous leak disease,
and in some cases distal venous leak disease, due to the de-
veloped multiple venous anastomoses through vv. obturatoria
with vv. pudenda externa in the safenofemoral junctions [7].

According to the European Association of Urology [10]
and American Urological Association [11] the current first
choice treatment option for venogenic ED is applying
phosphodiesterase type 5 (PDES) inhibitors and endofallo-
prosthesis.
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However, modern topographic and anatomical insight
about the venous system of the penis and pelvic varicose
disease in men allow one to consider alternative methods
of surgical repair of venogenic ED, in particular, endovas-
cular occlusion of veins in the Santorini’s plexus as one
of the stages of the change in penile hemodynamics. And
in the case of pelvic varicose disease progression after endo-
vascular intervention (occlusion of veins in the Santorini’s
plexus) combined with distal-type venous leak of penis, it is
possible to perform combined phlebectomy of vv. pudendae
externae in the area of saphenofemoral junctions on both
sides with obligatory simultaneous circumcision surgery and
ligation of the communicant vein in the area of the sulcus
coronarius of the penis in order to maximize the separation
of the superficial and deep venous systems of the penis [7, 9,
12, 13].

In this regard, the surgical repair of venogenic ED by
performing endovascular occlusion of the veins in the
Santorini’s plexus in order to eliminate venous reflux through
the deep vein of penis is of some practical interest [12].

The study objective is to present the clinical case of ar-
teriovenous conflict (MTS), leading to the development
of secondary varicose small pelvic veins in men and veno-
genic ED, as well as modern methods of its verification and
endovascular surgical repair.

Clinical case

In July 2019, we consulted 30-year-old patient Z. with
complaints of ED over the past few years, which worsened
significantly after endovascular surgery — placement of stent
to the left common iliac vein for MTS. From the anamnesis and
on the basis of the medical documents provided, digital media
with records of previous surgical and diagnostic interventions,
the following was determined.

For an extended period of time, the patient suffered from
constant pain in the lumbosacral spine, radiating to the pelvis,
constant aching pain in the perineum, scrotum, aggravated during
physical activity. In connection with these complaints,
the patient repeatedly consulted neurologist, urologist. Based
on the results of the examination, the patient was diagnosed
with osteochondrosis of the lumbosacral spine, lumbago, and
chronic prostatitis. However, the treatment was ineffective
as the patient reported about above-mentioned complaints.

Over time, on the background of these complaints, the pa-
tient noted a deterioration of erectile function. An erection
arose as usual on stimulation, but then it disappeared soon
at vaginal penetration.

In this regard, in March 2018, the patient consulted a spe-
cialized clinic in Moscow (Russia), where MTS and chronic
syndrome of pelvic venous plethora were detected in the result
of a comprehensive examination, which included ultrasound
duplex scanning of the iliac veins, pelvic veins, scrotum, and
penile vessels. The patient was verified with bilateral varicocele,
venous dilatation of the prostatic plexus during transrectal
ultrasound examination, as well as a significant narrowing
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of the left common iliac vein due to its compression by the right
common iliac artery (fig. 1).

The patient was offered, and then performed, endovascular
balloon angioplasty of the left common iliac vein with sub-
sequent installation of a nitinol stent in its lumen for MTS
(fig. 2, 3).

After some time, the patient underwent bilateral varicocel-
ectomy for varicose veins of the spermatic cord on both sides.
In the postoperative period, the patient noted a significant
improvement: the pain in the scrotum, pelvis and perineum
practically disappeared, however, the patient did not notice an
improvement in erectile function after the surgeries performed.

After 6 months, the patient’s erection started to deteriorate
progressively and there was noted an increase of ED according
to the International Index of Erectile Function (IIEF-5) up
to 12—14 points.

Due to the suspicion of venogenic ED, the patient under-
went dynamic pharmacocavernous phlebography in June 2019
in Moscow (Russia). Based on the analysis of the obtained
images, a significant venous reflux into the veins of the Santo-
rini’s plexus was detected in patient. Varicose veins of the small
pelvis were 5—6 mm.

At dopplerography of the vessels of penis, the blood flow
velocity through the deep vein of the penis was more than
20 cm/s (normal 5—10 cm/s, there were no changes in blood
flow in the arteries of the penis and the peak systolic blood flow
velocity was normal).

Dopplerography also revealed that the deep vein of the pe-
nis in the root area was not of the magistral, but of the finely
branched type of structure, which greatly complicated the im-
plementation of the planned endovascular occlusion of the veins

Fig. 1. Phlebogram of varicose dilated left common iliac vein (red arrow),
bifurcation of the inferior vena cava (blue arrow), unchanged right common
iliac vein (yellow arrow) in a patient with May— Thurner syndrome. The ratio
of the diameters of the right and left common iliac veins 1:2 (photograph
by A.A. Kapto, 2018)
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Fig. 2. Phlebogram, stage of interventional balloon angioplasty of the left
common iliac vein (red arrow) in a patient with May— Thurner syndrome
(phtotograph by A.A. Kapto, 2018)

Fig. 3. Phlebogram, stage of interventional stenting of the left common iliac
vein (red arrow) in a patient with May— Thurner syndrome (phtotograph
by A.A. Kapto, 2018)

in Santorini’s plexus at access (access point) through the deep
vein of the penis.

Subsequently, an attempt to isolate the deep vein of the
penis was unsuccessful due to its branched structure type and,
as a result, endovascular occlusion of varicose veins in the
Santorini’s plexus was not possible.

In July 2019, the patient consulted in the Republican
Research Center for Radiation Medicine and Human Ecology,
Gomel (Republic of Belarus), where, based on review of the provided
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medical records, complaints (the IIEF-5 ED was 10—12 points),
and also taking into account the patient’s unwillingness
to perform endofalloprosthesis and the inefficiency of PDES
inhibitors, the patient was diagnosed with: MTS. Pelvic varicose
disease C3 (according to CEAP Classification, 10). Condition
after endovascular balloon angioplasty and stenting of the left
common iliac vein. Bilateral varicocele. Condition after bilate-
ral varicocelectomy in 2018. Severe venogenic ED (pathological
venous drainage, proximal type, IIEF-5 — 12 points; Er3 accor-
ding to the Unem scale) in accordance with the Comprehensive
Classification System for Chronic Venous Disorders [14].

Taking into account the lack of access through the deep
vein of the penis, the patient was offered an intervention by
right-sided transfemoral access to install occlusion spirals
in the veins in the Santorini’s plexus and, thus, eliminate
proximal venous leak. The surgery was performed on the basis
of the Gomel Regional Clinical Hospital (Republic of Belarus).

X-ray endovascular examination and surgery were performed
on Philips Allura Xper FD20 two-projection angiography system.

FErectile dysfunction was assessed according to the IIEF-5
before and after the surgery.

On July 24, 2019 in X-ray endovascular operating room
under local anesthesia endovascular occlusion of the Santorini’s
plexus veins was performed with the installation of occlusion-
spirals in their lumen according to Gianturco.

In order to provide visualization of the veins in the Santo-
rini’s plexus, given the impossibility of cannulation of the deep
vein of the penis, bilateral symmetrical cannulation of the ca-
vernous bodies of the penis was carried out to perform caver-
nosophlebography with the permanent administration of an
X-ray contrast substance “Tomohexol 350” (Farmak, Ukraine)
at a dilution of 1.3 with 0.9 % NaCl solution (fig. 4).

Fig. 4. Phlebogram, stage of visualization of the Santorini’s plexus (red
arrows) by performing cavernosography in a patient with May— Thurner
syndrome and venogenic erectile dysfunction (photograph by E.A. Povelitsa,
2019)
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Operative report dated 07/24/2019. The start time of the
surgery is 15.00; the end time of the surgery is 17.45. The right
common femoral vein was punctured followed by the placement
of 5 Fr introducer sheath according to Seldinger. The left
common iliac vein was catheterized according to the crossover
technique. Under phlebography control we ensured that the stent
in the common iliac vein passed without signs of loss of its
lumen. The internal pudental vein on the left was selectively
catheterized. Hydrophilic guidewire (“Radifocus”, Terumo,
Belgium) was introduced through the veins of the periprostatic
plexus into the right internal pudental vein. Localization control
of the guidewire was carried out using cavernosography.
Selective catheterization of the periprostatic venous plexus was
not possible due to pronounced tortuosity, valve flaps of the
veins and small diameter of the catheterized veins. It was
decided to pass the guidewire further through the right iliac
vein system with access to the inferior vena cava. Further,
the guidewire was again transferred to the left common iliac
vein (double crossover). The left common femoral vein was
punctured followed by the placement of 5 Fr introducer sheath
according to Seldinger. The guidewire tip was fixed by the loop
(Cook Medical, Denmark) in the left common iliac vein, then
captured and brought out through the introducer in the left
common femoral vein. A catheter Cobral 5 Fr (Balton, Poland)
was inserted through a crossover guide from the left common
femoral vein into the right internal iliac vein and further
into the periostatic venous plexus. Gradually veins of the
Santorini’s plexus were selectively catheterized followed by
Gianturco coils embolization (fig. 5—7).

Fig. 5. Phlebogram, stage of introduction of the guidewire through transfemoral
access on the right along the “route” — the femoral vein on the right, the external
and common iliac vein on the right, the bifurcation of the inferior vena
cava, the common (with the stent installed) and the internal iliac vein on the left,
the Santorini’s plexus, the internal iliac vein on the right, common iliac
vein on the right, bifurcation of the inferior vena cava, common (with a stent
installed) and external iliac vein on the left with subsequent capture of the guide
loop and leading it out through the left transfemoral access for subsequent
retrograde endovascular catheter insertion and introduction of occlusion spirals
into the Santorini’s venous plexus under the finely branched nature of the
structure of the deep vein of the penis in a patient with May— Thurner syndrome
and venous erectile dysfunction due to the development of proximal venous leak
after elimination of venous obstruction by stenting of common iliac
vein on the left in 2018 (photogragh by E.A. Povelitsa, 2019)
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Fig. 6. Phlebogram, stage of introduction of occlusion spirals (red arrow)
in the Santorini’s plexus in a patient with May— Thurner syndrome and
venogenic erectile dysfunction (photograph by E.A. Povelitsa, 2019)

Fig. 7. Phlebogram, final stage of introduction of 8 occlusion spirals (red
arrow) in the Santorini’s plexus in a patient with May— Thurner syndrome
and venogenic erectile dysfunction (photograph by E.A. Povelitsa, 2019)

The patient was discharged from the hospital in satisfactory
condition the next day after surgery without complications.
After 7 days, the patient experienced spontaneous nocturnal
penile tumescence, of sufficient tension and of sufficient
duration in time, which disappear independently. One month
after the endovascular blocking of the veins in the Santorini’s
plexus, the patient proceeded to a full sexual life satisfied by
surgery outcome without applying PDES inhibitors.

Conclusion

In a patient with MTS, after surgical repair of the
arteriovenous conflict with endovascular balloon angioplasty
and stenting of the left common iliac vein in the post-
operative period, a marked deterioration in erectile function
occurs during the first year, due to the previously developed
varicose veins in the Santorini’s plexus and valve insuffici-
ency of the veins, which contributes to the development
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of venous leak from penis of both proximal and distal types,
and due to multiple venous anastomoses between the pelvic
vein system and saphenofemoral junctions [1, 8].

The first choice surgery for verified proximal type ED
is Kurbatov’s operation — endovascular occlusion of the
veins in the Santorini’s plexus through the deep vein of the
penis, which allows to change the hemodynamics in the
penis and provide sufficient erection without resorting
to endofalloprosthesis of the penis [12].

In the event when it is impossible to catheterize the deep
vein of the penis due to its finely branched type of structure
and associated technical difficulties in visualizing the pelvic
veins for performing an intervention, permanent caverno-
sography by symmetric cannulation of two cavernous bodies
of the penis can be considered as appropriate topographic
imagining technique at installing occlusion spirals.
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Single or double-sided transfemoral access is suggested
for patients when access through the deep vein of the penis
is rather challenging or absent.

The installation of occlusion spirals can be performed
successfully both orthogradely and retrogradely through
contralateral transfemoral access under certain conditions
and provided technical equipment.

Previously installed stent in the left common iliac
vein does not affect the technical implementation of the
endovascular occlusion of veins in the Santorini’s plexus.

The presented clinical case demonstrates the possibility
of a stepwise approach in correcting the manifestations
of pelvic varicose veins in men due to arteriovenous fistula
(MTS), as well as the wide possibilities of endovascular
surgery for venogenic ED without resorting to penile endo-
falloprosthesis.
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