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Corresponding author: ~ ABSTRACT. The patency achieved by conventional peripheral interventions for atherosclerotic

Nikita N. Gruzdev lesions in the common femoral artery (CFA), called the "no stenting zone", is not superior to that

E-mail: achieved by surgical endarterectomy due to calcified plaque occupying the area. Plaque modifi-

nikitag733@gmail.com cation strategies to obtain acute gain in CFA patency provide the better clinical outcomes than
standard balloon angioplasty. Atherectomy devices, which focus on the modification of superficial
calcifications, contribute to the improvement of clinical outcomes. However, deep calcifications resist
vessel expansion such that luminal gain is not easily achieved. This case report demonstrates the
successful application of the “Fracking” technique (hydraulic plaque disruption) for recanalizing a
heavily calcified chronic occlusion of the common femoral artery (CFA) in a 61-year-old male patient
presenting with critical limb ischemia (CLI) of the left lower extremity and a trophic ulcer at the Limb
Salvage Center (St. Petersburg State Healthcare Institution "City Hospital No. 14"). Conventional
antegrade and retrograde endovascular recanalization attempts failed. Under fluoroscopic gui-
dance, direct percutaneous puncture of the occluded CFA segment was performed using an 18G
needle connected to an inflation device. Controlled injection of contrast medium at low pressure
(2-3 atm) created dissection planes within the calcified plaque, establishing a channel. Subsequent
antegrade balloon angioplasty of the CFA and stenting of the external iliac artery restored flow,
resolving rest pain and enabling healing of the trophic ulcer. This technique represents a viable
endovascular salvage option for calcified occlusions resistant to standard methods and can serve
as an alternative to open surgery when contraindicated.
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PE3IOME. lNpoxogumocTs, focTUraemas npu TpagnumMoHHbIX nepudepuyecknx BMeLLaTenbCTBax
no NoBOAY aTepoCKNepoTUYeckmnx nopaxeHuit B obuien 6eapenHon aptepun (OBA), HasbiBaemas
«30HOM 6€3 CTEHTMPOBaHNSAY, HE MPEBOCXOANT NPOXOAUMOCTb, JOCTUraeMyH NpK XMPYpPritveckoi
SHOAPTEPIKTOMMM, U3-3a HANUYKUS KanbLMHUPOBaHHbIX bNslwek B 3Ton obnacTtu. CtpaTeruu
Moaudukaumum bnsawek 4ns AOCTUXEHUS ynyyleHus npoxogumoctt OBA obecneunBarT nyy-
LIne KIMHWYECKNe pesynbTaThl, YeM CTaHAapTHas 6annoHHas aHrmonnacTuka. YCTpoincTea Ans
aTepaKTOMUM, KOTOPble POKYCMPYIOTCSH Ha MOANMDMKALMM NOBEPXHOCTHBIX KanbLndukauuin,
CnocoBCTBYIOT YNyYLLEHMIO KNUHUYeCKuX pe3ynbTatoB. OgHako rnybokue kanbuudukaLmm npe-
NATCTBYIOT PacLUMPEHUIO COCyAa, MO3TOMY YBENUYEHNe NPOCBETa COCyaa AOCTUIraeTcs C TPYAOM.
B aHHOM KNMHUYECKOM Cryyae NpOAEMOHCTPUPOBAHO YCNELIHOE NMPUMEHEHNE METOANKN «dpe-
KuHra» (TMapaBnmMyeckoe paspylueHue GnswkM) Ans pekaHanusauum CUbHO KamnbLUUHUPOBAHHOM
XpoHnyeckoi okknto3nun OBA y 61-neTHEr0 MyXUnHbI C KPUTUYECKON ULWEMMUEN KOHEYHOCTY NIEBOI
HWXHEW KOHEYHOCTN M Tpodhmyeckon s13Boi B LieHTpe cnaceHns koHeuHocTen (CM6 MBY3 «lo-
poackas 6onbHLa Ne 14»). TpaguLMOHHbIE aHTerpagHble 1 peTporpagHble SHL0BACKYNSPHbIE
MONbITKM pekaHanu13aLmm okasanucb HeyaayuHbiMu. og (roopockonuieckum KoHTponem Gbina
BbINOMHEHA NpAMas YPECKOKHANA NYHKLMS OKKNH3UpoBaHHOro cermeHta OBA ¢ Ucnonb3oBaHnem
urnbl 18G, COEANHEHHON C YCTPOCTBOM 4151 HAarHeTaHUst KOHTPACTHOro BelecTBa. KoHTponnpy-
€MOe BBe[eHINE KOHTPACTHOTO BELLECTBA NOA HA3KMM JaBrieHneM (2—3 aTm) co34ano niockocTu
pacCcnoeHns BHYyTPU KanbLUHMPOBaHHON 6n14LwkmM, cchopMnpoBas kaHan. MNocnegytowas aH-
TerpagHas 6annonHas anruonnactuka OBA 1 CTEHTUPOBaHUE HapyXHOW NOAB3AO0LLHON apTepum
BOCCTaHOBUIIM KPOBOTOK, YCTPaHUIM 6011 B NoKoe 1 NO3BONUNN 3aXMUBUTb TPOPUYECKYHO A3BY.
[aHHas meToamka npeacTaBnseT co60M XM3HECNOCOOHBIN BapuaHT 3HAOBACKYNSPHOIO NeveHns
KanbLWHUPOBaHHbIX OKKITO3WIA, YCTOAYMBLIX K CTAHAAPTHLIM METOLAM, U MOXET CIYXWUTb anstep-
HaTMBOMN OTKPbITON XMPYPru4ecKoil onepauumn npyu Hanuuuy NpoTUBONOKa3aHN.

KnioueBble cnoBa: aTepocknepos, Kputieckas ULEMMUs, 3HA0BACKYNSPHAs XMPYPrus, kanbLMHO3
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INTRODUCTION AIM

Atherosclerotic peripheral artery disease (PAD), The aim is to present a clinical case demonstra-
especially when it manifests as critical limb ischemia  ting the successful application and technical details of
(CLI), is still t remains a major cause of major limb  the hydraulic fracturing (Fracking) for recanalization of
amputation and disability in patients. Patients with  calcified chronic total occlusion of the common femo-
CLI often have multilevel arterial disease, including  ral artery in a patient with critical lower limb ischemia,
severely calcified areas [1-10]. Endovascular in-  when standard endovascular approaches were ineffec-
terventions are the preferred first-line treatment for  tive, emphasizing the role of Fracking as a limb-saving
limb revascularization. However, chronic total oc-  procedure and an alternative to open surgery.
clusions (CTOs), especially in the common femoral
artery (CFA), with severe calcification pose a seri- MATERIALS AND METHODS
ous technical challenge. Standard antegrade and
retrograde recanalization techniques often prove in- A case report describing the treatment of a patient
effective for passing through rigid calcified plaques  with obliterating atherosclerosis of the lower extremi-
[11-13]. Open common femoral artery endarterec- ties with critical ischemia of the left lower extremity
tomy is a highly effective method of treating lesions  and a trophic ulcer of the left lower leg.
in this location, but it is associated with a higher risk
of complications and may be contraindicated in pa-  CLINICAL CASE PRESENTATION
tients with severe concomitant pathology. This ne-
cessitates the search for alternative endovascular Based on the patient’s medical history, clinical fin-
strategies for calcified occlusions of the CFA. The  dings, and medical records, the following results were
Fracking technique (hydraulic plaque fracturing) has  obtained.
been described as a potential solution in such com- A 61-year-old patient K., was admitted to the emer-
plex situations [14, 15]. gency room of St. Petersburg City Hospital No. 14 on

ala b/6 c/8

Fig. 1.  Multislice spiral computed tomography angiography (a) and multi-planar analysis of the iliac-femoral (b) and femoral-popliteal
segments (c) (from the personal archive of the REDL doctor N.N. Gruzdev)

Puc. 1. MynbTucnupanbHas KOMMblOTEPHasH aHrorpadus (@) U MynbTUNAAHaPHbIA aHanu3 NoAB3AoLLHO-BeapeHHoro (6)  BeapeHo-noaKo-
NEHHOr0 CEerMeHTOB (8) (M3 Nu4Horo apxvea Bpaya POLJ1 Mpysaesa H.H.)
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April 24, 2025, complaining of pain at rest in his left lo-
wer limb and a chronic non-healing trophic ulcer on his
left lower leg. Medical history: long-standing obliterating
atherosclerosis of the lower extremities (OASLE), no
previous medical care, no surgeries. In the fall of 2024,
his condition worsened with increased pain and the ap-
pearance of trophic disorders on the left lower leg. He
was hospitalized on an emergency basis.

Primary clinical diagnosis: obliterating athero-
sclerosis of the lower extremity arteries. Critical ische-
mia of the left lower extremity. Stage IV chronic arte-
rial insufficiency (CAl). Trophic ulcer of the left lower
leg. Lymphangitis.

Concomitant pathology. Ischemic heart disease.
Atherosclerosis of the coronary and cerebral vessels.
Stage Il hypertension, risk of cardiovascular complica-
tions (CCO) — 4, chronic heart failure (CHF) — func-
tional class (FC) II. Cerebrovascular disease. Grade Il
mixed-origin discirculatory encephalopathy (DE).

Examined, the following data obtained.

Complete blood count: leukocytes — 7.7x10%L,
erythrocytes — 5.05x10"?/L, hemoglobin — 159 gL,
platelets — 284x10°/L. Leukocyte formula: stab neu-
trophils — 3%, segmented neutrophils — 64%, lym-
phocytes — 25%, monocytes — 8%.

Serum biochemistry revealed elevated creatinine
levels — 127.33 umol/L.

ABI (ankle-brachial index): left — 0.37.

MSCT angiography: left — common iliac artery
(CIA) — no significant stenosis, external iliac artery
(EIA), common femoral artery — occluded, deep femo-
ral artery (DFA) — no significant stenosis, superficial
femoral artery (SFA) — short occlusion in the distal
third, popliteal artery (PA), anterior tibial artery (ATA),
tibiofibular trunk (TFT), fibular artery (FA), posterior
tibial artery (PTA) — no significant stenosis (Fig. 1).

Considering the clinical and angiographic findings,
a decision was made to perform revascularization of
the arteries of the left lower extremity.

Retrograde left brachial arterial access was ob-
tained, and a 5F introducer was inserted. The abdomi-
nal aorta was catheterized, and selective angiography
was performed (Figs. 2, 3).

A 6.7F guide introducer was inserted and positioned
in the left CIA. Using a 0.035" hydrophilic, rigid guide-
wire supported by a 6.0 mm balloon catheter, recanali-
zation of the EIA was performed, with exit into the true

POCCUMNCKUE BUOMEANLMHCKUE NCCNEAOBAHUA

Fig. 2.

Puc. 2.

Fig. 3.

Puc. 3.

Selective angiography. Occlusion of the external iliac
artery, common femoral artery on the left (yellow
oval) (from the personal archive of the REDL doctor
N.N. Gruzdev)

CenextusHas aHrmorpadms. OKKNIO3NS HapyKHOW NOAB3AOLL-
HOM apTepuy, obLen GedpeHHO apTepun crieBa (KenTblii
oBar) (13 nuuHoro apxuea Bpayda PO Mpyanesa H.H.)

Selective angiography. Recanalization of the external iliac
artery was performed, selective angiography through a bal-
loon catheter, calcified occlusion of the common femoral
artery, deep femoral artery and superficial femoral artery
are filled due to collaterals from the proximal third (from
the personal archive of the REDL doctor N.N. Gruzdev)

CenekTnBHas aHruorpadms. BoinonHeHa pekaHanusaums
HapYXHON NOAB3AOLLHOV apTepuu, CenekTUBHas aHrmorpa-
thvs Yepe3s BanmnoH-kaTeTep, kanbLMHNPOBAHHAS OKKMIO3S
obuieit 6eapeHHoit aptepuu, rnybokas GenpeHHas apTepust
W noBepxHocTHast BeApeHHas apTepusi 3amonHsioTCs 3a
CYeT Konnatepanei 0T NPOKCUMAnbHOM TPETU (M3 FIMYHOTO
apxuea Bpaya PO[J1 M'pysgesa H.H.)
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lumen in the distal third of the EIA. Attempts at ante-
grade recanalization of the CFA were unsuccessful.
Retrograde puncture of the DFA was performed in the
proximal third using a 0.014" nitinol guidewire and a sup-
port catheter, and an attempt was made to perform retro-

e, . i

Fig. 4.

Puc. 4.

Fig. 6.

Puc. 6.

2025;10(4):140-148

Instruments in the deep femoral artery (from the per-
sonal archive of the REDL doctor N.N. Gruzdev)

VHcTpymeHTbI B rmybokor GegpeHHon apTepum (13 TMYHOMO
apxvea Bpaya PO[J1 Mpysnesa H.H.)

[MyHKTMpHas
urna
Dotted needle

Hydraulic fracturing method Fracking: DFA — deep
femoral artery; CFA — common femoral artery; SFA —
superficial femoral artery (scheme by N.N. Gruzdev)

Metoaumka rugpasnnyeckoro paspbia Fracking: MBA —
rnybokas 6eapeHHas aptepus OBA — obuwjas begpeHHas
aptepusi; MBA — noBepxHocTHas GeapeHHas apTepus
(cxema I'py3pesa H.H.)
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grade recanalization of the distal occlusion of the CIA, but
it was unsuccessful (Figs. 4, 5). A decision was made to
perform hydraulic fracturing of the calcified CIA occlusion.

Method: Under fluoroscopic guidance, an 18G
needle connected to a syringe deflator with contrast

Fig. 5.

Puc. 5.

Fig. 7.

Puc. 7.

Retrograde recanalization of the common femoral artery,
dropping of instruments into the deep femoral artery (from
the personal archive of the REDL doctor N.N. Gruzdev)

PeTporpagHas pekaHanusauus oblueit GegpeHHoit aptepum,
«CBan1BaHNE» MHCTPYMEHTOB B MOBEPXHOCTHOI GempeHHON
apTepun (13 myHoro apxvea Bpava POLJT Mpysgesa H.H.)

Puncture of the common femoral artery with an 18G needle
(from the personal archive of the REDL doctor N.N. Gruzdev)
MyHkuns obwieit GegpeHHon aptepun urnoit 18G (13 nuy-
Horo apxvea Bpaya P3[J1 Mpysaesa H.H.)

POCCUMNCKUE BUOMEAMNLMHCKUE NCCNELOBAHUA
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medium was used to puncture the atherosclerotic
plaque (ASP) in the CFA, with gradual injection of con-
trast under a pressure of 2-3 atm until the pressure in
the deflator syringe dropped, indicating delamination
of the atherosclerotic plaque (Fig. 6).

The procedure was repeated along the course of
the CFA occlusion (Figs. 7, 8). Figure 8 shows the
channel formed in the CFA.

Subsequently, antegrade instrument insertion
was performed through the formed channel in the
DFA and balloon angioplasty of the CFA and DFA
with a 5.0 mm balloon, with removal of instruments
from the DFA with endovascular hemostasis of retro-
grade puncture of the DFA (Fig. 9).

Balloon angioplasty of the CFA and external iliac
artery (EIA) was performed with stenting of the EIA
using a 7.0-100.0 mm nitinol self-expanding stent, with
balloon post-dilatation using a 7.0 mm balloon. During
follow-up angiography: patent blood flow through the
CIA, EIA, CFA, DFA (no extravasation). The EIA was
diffusely stenosed throughout its entire length, up to
subocclusion in the distal third, PA, ATA, TFT, FA —
without significant stenosis (Fig. 10).

Taking into account the data of the control angiogra-
phy, clinical picture, and local status, an intraoperative
decision was made to complete the surgical interven-
tion without balloon angioplasty of the EIA. Dynamic

Fig. 8.  Channel formed in the common femoral artery (from the
personal archive of the REDL doctor N.N. Gruzdev)
Puc.8. CdopmuposaH kaHan B obweit GegpeHHoit apTepum

(n3 nuuHoro apxusa Bpaya PIMJ1 M'pysgesa H.H.)
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monitoring of the patient's condition and the dynamics
of the local wound process was recommended.

In the postoperative period, the patient demon-
strated an improvement in his condition: pain at rest
was relieved, and there were positive dynamics in the
wound process. Ultrasound Dopplerography of the ar-
teries of the lower extremities was performed. CFA,
DFA — main altered blood flow (Fig. 11). Local sta-
tus: the wound has cleared, inflammation has been
relieved, and active granulation is occurring (Fig. 12).
The patient was discharged for outpatient treatment.

CONCLUSION

A clinical case study demonstrates the success-
ful application of hydraulic fracturing to treat chronic
calcified occlusion when other methods have failed.
The technique may serve as a valuable alternative to
open reconstruction when the latter is not feasible.
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dle

Fig. 10  Control angiograms (a—e) (from the personal archive of the REDL doctor N.N. Gruzdev)
Puc. 10. KoHTponbHble aHrnorpammsl (a—-0) (13 nuuHoro apxuea Bpaya PO[I 'pysnesa H.H.)

SV. Box Position Box Size

Fig. 11. Blood flow according in common femoral artery (from

the personal archive of the REDL doctor N.N. Gruzdev)

Puc. 11. KposoTok no o6wwein 6egpeHHo apTepum (13 IMYHOTO ap-
xuBa Bpava PO py3nesa H.H.)
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Bknap aBTOpoB. Bce aBTOpbI BHECNMN CYLECT-
BEeHHbIV BKNajg B pa3paboTky KoHUenuuu, nposefe-

Fig. 12. Local status (from the personal archive of the REDL
doctor N.N. Gruzdev)

Puc. 12. MecTHblIi cTaTyc (13 NuyHoro apxusa Bpaya PO Mpyape-
Ba H.H.)

HUE UCcCcrnegoBaHUs U NOArOTOBKY CTaTbW, MPOYNK
1 opobpunu uHanbHy Bepcuo nepep nybnuka-
umen.

KoHdnuKT uHTepecoB. ABTOpbI [eknapupytot
OTCYTCTBME SIBHbIX W MOTEHLWANbHbIX KOH(IIMKTOB
WHTEPEeCoB, CBA3aHHbIX C Mybnukauuen HacTosLien
cTaTbMm.

WUHchopmmupoBaHHOe cornacue Ha nybnukaumio.
ABTOpbI MOMY4YMNN NUCbMEHHOE COrfacue nauueHTa
Ha NyBrmkaumio MeaULMHCKNX OaHHbIX.
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