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ABSTRACT. The patency achieved by conventional peripheral interventions for atherosclerotic 
lesions in the common femoral artery (CFA), called the "no stenting zone", is not superior to that 
achieved by surgical endarterectomy due to calcified plaque occupying the area. Plaque modifi-
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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Р ЕЗЮМЕ. Проходимость, достигаемая при традиционных периферических вмешательствах 
по поводу атеросклеротических поражений в общей бедренной артерии (ОБА), называемая 
«зоной без стентирования», не превосходит проходимость, достигаемую при хирургической 
эндартерэктомии, из-за наличия кальцинированных бляшек в этой области. Стратегии 
модификации бляшек для достижения улучшения проходимости ОБА обеспечивают луч-
шие клинические результаты, чем стандартная баллонная ангиопластика. Устройства для 
атерэктомии, которые фокусируются на модификации поверхностных кальцификаций, 
способствуют улучшению клинических результатов. Однако глубокие кальцификации пре-
пятствуют расширению сосуда, поэтому увеличение просвета сосуда достигается с трудом. 
В данном клиническом случае продемонстрировано успешное применение методики «фре-
кинга» (гидравлическое разрушение бляшки) для реканализации сильно кальцинированной 
хронической окклюзии ОБА у 61-летнего мужчины с критической ишемией конечности левой 
нижней конечности и трофической язвой в Центре спасения конечностей (СПб ГБУЗ «Го-
родская больница № 14»). Традиционные антеградные и ретроградные эндоваскулярные 
попытки реканализации оказались неудачными. Под флюороскопическим контролем была 
выполнена прямая чрескожная пункция окклюзированного сегмента ОБА с использованием 
иглы 18G, соединенной с устройством для нагнетания контрастного вещества. Контролиру-
емое введение контрастного вещества под низким давлением (2–3 атм) создало плоскости 
расслоения внутри кальцинированной бляшки, сформировав канал. Последующая ан-
теградная баллонная ангиопластика ОБА и стентирование наружной подвздошной артерии 
восстановили кровоток, устранили боли в покое и позволили заживить трофическую язву. 
Данная методика представляет собой жизнеспособный вариант эндоваскулярного лечения 
кальцинированных окклюзий, устойчивых к стандартным методам, и может служить альтер-
нативой открытой хирургической операции при наличии противопоказаний.
Ключевые слова: атеросклероз, критическая ишемия, эндоваскулярная хирургия, кальциноз
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  INTRODUCTION

Atherosclerotic peripheral artery disease (PAD), 
especially when it manifests as critical limb ischemia 
(CLI), is still t remains a major cause of major limb 
amputation and disability in patients. Patients with 
CLI often have multilevel arterial disease, including 
severely calcified areas [1–10]. Endovascular in-
terventions are the preferred first-line treatment for 
limb revascularization. However, chronic total oc-
clusions (CTOs), especially in the common femoral 
artery (CFA), with severe calcification pose a seri-
ous technical challenge. Standard antegrade and 
retrograde recanalization techniques often prove in-
effective for passing through rigid calcified plaques 
[11–13]. Open common femoral artery endarterec-
tomy is a highly effective method of treating lesions 
in this location, but it is associated with a higher risk 
of complications and may be contraindicated in pa-
tients with severe concomitant pathology. This ne-
cessitates the search for alternative endovascular 
strategies for calcified occlusions of the CFA. The 
Fracking technique (hydraulic plaque fracturing) has 
been described as a potential solution in such com-
plex situations [14, 15].

AIM

The aim is to present a clinical case demonstra-
ting the successful application and technical details of 
the hydraulic fracturing (Fracking) for recanalization of 
calcified chronic total occlusion of the common femo-
ral artery in a patient with critical lower limb ischemia, 
when standard endovascular approaches were ineffec-
tive, emphasizing the role of Fracking as a limb-saving 
procedure and an alternative to open surgery.

MATERIALS AND METHODS

A case report describing the treatment of a patient 
with obliterating atherosclerosis of the lower extremi-
ties with critical ischemia of the left lower extremity 
and a trophic ulcer of the left lower leg.

CLINICAL CASE PRESENTATION

Based on the patient’s medical history, clinical fin-
dings, and medical records, the following results were 
obtained.

A 61-year-old patient K., was admitted to the emer-
gency room of St. Petersburg City Hospital No. 14 on 

a/а b/б c/в
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)
Рис. 1. Мультиспиральная компьютерная ангиография (а) и мультипланарный анализ подвздошно-бедренного (б) и бедрено-подко-

ленного сегментов (в) (из личного архива врача РЭДЛ Груздева Н.Н.)
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Fig. 2. 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. Gruz dev)

Рис. 2. Селективная ангиография. Окклюзия наружной подвздош-
ной артерии, общей бедренной артерии слева (желтый 
овал) (из личного архива врача РЭДЛ Груздева Н.Н.)

Fig. 3. 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)

Рис. 3. Селективная ангиография. Выполнена реканализация 
наружной подвздошной артерии, селективная ангиогра-
фия через баллон-катетер, кальцинированная окклюзия 
общей бедренной артерии, глубокая бед ренная артерия 
и поверхностная бедренная артерия заполняются за 
счет коллатералей от проксимальной трети (из личного 
архива врача РЭДЛ Груздева Н.Н.)

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 (CAI). Trophic ulcer of the left lower 
leg. Lymphangitis.

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

Examined, the following data obtained.
Complete blood count: leukocytes — 7.7×109/L, 

erythrocytes — 5.05×1012/L, hemoglobin — 159 g/L, 
platelets — 284×109/L. Leukocyte formula: stab neu-
trophils — 3%, segmented neutrophils — 64%, lym-
phocytes — 25%, monocytes — 8%.

Serum biochemistry revealed elevated creatinine 
levels — 127.33 μmol/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 
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Fig. 4. Instruments in the deep femoral artery (from the per-
sonal archive of the REDL doctor N.N. Gruzdev)

Рис. 4. Инструменты в глубокой бедренной артерии (из личного 
архива врача РЭДЛ Груздева Н.Н.)

Fig. 5. 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)

Рис. 5. Ретроградная реканализация общей бедренной артерии, 
«сваливание» инструментов в поверхностной бедренной 
артерии (из личного архива врача РЭДЛ Груздева Н.Н.)

Пунктирная 
игла
Dotted needle ПБА

SFA

ОБА
CFA

ГБА
DFA

Fig. 6. Hydraulic fracturing method Fracking: DFA — deep 
femoral artery; CFA — common femoral artery; SFA — 
superficial femoral artery (scheme by N.N. Gruzdev)

Рис. 6. Методика гидравлического разрыва Fracking: ГБА — 
глубокая бедренная артерия ОБА — общая бедренная 
артерия; ПБА — поверхностная бедренная артерия 
(схема Груздева Н.Н.)

Fig. 7. Puncture of the common femoral artery with an 18G needle 
(from the personal archive of the REDL doctor N.N. Gruzdev)

Рис. 7. Пункция общей бедренной артерии иглой 18G (из лич-
ного архива врача РЭДЛ Груздева Н.Н.)

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-

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 
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Fig. 8. Channel formed in the common femoral artery (from the 
personal archive of the REDL doctor N.N. Gruzdev)

Рис. 8. Сформирован канал в общей бедренной артерии 
(из личного архива врача РЭДЛ Груздева Н.Н.)

Fig. 9. Antegrade placement of instruments through the 
formed channel (from the personal archive of the REDL 
doctor N.N. Gruzdev)

Рис. 9. Антеградное заведение инструментов через сформиро-
ванный канал (из личного архива врача РЭДЛ Грузде-
ва Н.Н.)

 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 

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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Fig. 10 Control angiograms (a–e) (from the personal archive of the REDL doctor N.N. Gruzdev)
Рис. 10. Контрольные ангиограммы (а–д) (из личного архива врача РЭДЛ Груздева Н.Н.)
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Fig. 12. Local status (from the personal archive of the REDL 
doctor N.N. Gruzdev)

Рис. 12. Местный статус (из личного архива врача РЭДЛ Грузде-
ва Н.Н.)

Fig. 11. Blood flow according in common femoral artery (from 
the personal archive of the REDL doctor N.N. Gruzdev)

Рис. 11. Кровоток по общей бедренной артерии (из личного ар-
хива врача РЭДЛ Груздева Н.Н.)
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