Original article Science & Healthcare, 2025 Vol. 27 (4)

Received: 22 February 2025 / Accepted: 10 August 2025 / Published online: 28 August 2025

DOI 10.34689/SH.2025.27.4.012 Thio work s foereod undora
BY International License

UDC 616.13-089

RESULTS OF SURGICAL TREATMENT OF PATIENTS
WITH CRITICAL ISCHAEMIA OF THE LOWER EXTREMITIES
USING BIFURCATION SELECTIVE PROFUNDOPLASTY
WITH REVERSED AUTOVENOUS GRAFTING

Zhassulan 0. Kozhakhmetov1, https://orcid.org/0009-0005-7197-4130
Yersin T. Sabitov?, https://orcid.org/0000-0003-0937-5813

Tolegen A. Toleutayev?, https://orcid.org/0000-0002-1898-8614

Dina M. Toleutayeva?, https://orcid.org/0000-0003-4991-1457

Yernur M. Kazymovs3, https://orcid.org/0000-0002-4849-6549

Merey N. Imanbaev?2, https://orcid.org/0000-0002-7248-0440

! Municipal State Enterprise under Economic Management City Polyclinic No.2,

Astana, Republic of Kazakhstan;

2NCJIsC «Semey Medical University», Semey, Republic of Kazakhstan;

® University Hospital of the NCJSC «Semey Medical University», Semey, Republic of Kazakhstan.

Abstract

This article discusses the problems of surgical tactics in critical ischaemia of the lower extremities and its complications,
both in the early postoperative period and in the long term. High limb amputation rates are prompting surgeons to search for
the optimal surgical treatment method to achieve the best results. Amputation below the knee joint is considered preferable,
as preserving the knee joint significantly improves functional outcomes, in particular the possibility of successful prosthetics
and restoration of limb support. However, stump survival, the risk of postoperative complications, and the potential for
prosthetics depend to a large extent on adequate blood supply in the amputation area.

Aim: To improve the results of surgical treatment of patients with critical lower limb ischaemia using bifurcation selective
profundoplasty with reversed autovenous grafting.

Materials and Methods: This study involved 63 patients who underwent surgery between 2022 and 2024 in the city of
Semey, Abai region. The study examined the general characteristics of surgical interventions performed on patients with
critical lower limb ischaemia using the treatment methods we proposed to improve the final results.

Results: The analysis showed that patients who underwent lower leg amputation combined with bifurcation
profundoplasty had better postoperative outcomes compared to the group that underwent isolated amputation. In the second
group, complications from the stump were significantly less common, the ability to undergo prosthetic replacement was
higher (71.9% vs. 45.2%, p < 0.05), and patency of the deep femoral artery was maintained in 81.3% of cases during 12
months of follow-up.

Conclusions: The data obtained confirm that preservation of the knee joint during amputation, combined with
optimisation of collateral blood flow through profundoplasty, contributes to better functional outcomes and improved quality of
life for patients. The proposed combined approach can be considered an effective alternative to isolated amputation in
patients with severe vascular pathology and limited possibilities for direct revascularisation.
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B paHHOi cTatbe paccMaTpuBaloTCA MpOBMeMbl XMPYPTUYECKOA TakTUKM MPU  KPUTUYECKOA WLIEMUM  HKHUX
KOHEWHOCTEN 1 ee OCMOXHEHMsIX, Kak B paHHEM MOCneonepaLyoHHOM nepuoae, Tak U B OTAAneHHOM nepuoge. Boicokue
nokasaTenu amnyTauun KOHEYHOCTU NOATANKWMBAIOT XMPYProOB HA MOMCKM ONTUMAnbHOrO METOAA XUPYPrUYecKoro neveHus
ANS NOMYYEHNs NyyLnX pe3ynbTaToB. YPOBEHb aMnyTaLMM HUXE KOMEHHOrO CycTaBa CYATAETCs NPEANOYTUTENbHBIM, TaK
KaK MpW COXPaHEHWW KOMEHHOrO CycTaBa 3HAYMTENBHO YMyyWwakoTcs (PYHKUMOHAMbHbIE pe3ynbTaThl, B 4aCTHOCTM —
BO3MOXHOCTb YCMELIHOTO NPOTE3MPOBAHMA M BOCCTAHOBIEHWS OMOPOCMOCOBHOCTU KOHEYHOCTW. OpHAKO BbIKMBAEMOCTb
KyInbTW, PUCK NOCNEONEePaLMOHHbIX OCMOXHEHUA U NOTEHLManN AN NPOTE3MPOBaHUS B 3HAYMTENBHON CTEMEHM 3aBUCAT OT
a[leKkBaTHOro KPOBOCHAGKEHNS B 30HE amnyTaLuu.

Llenb nccnegoBaHus: Ynyywutb pe3ynbTaTbl XMPYPru4ecKoro neyeHnst GOnbHbIX C KPUTUYECKOW MLLEMUEN HUKHUX
KOHEYHOCTeN C NpUMeHeHNeM BUdypKaLMOHHON CENEKTUBHO NPOYHAONNACTMKI C PEBEPCUPOBAHHO ayTOBEHOM.

Matepuanbl M Metoabl: B paHHOM wccnegoBaHuM MpuHANM yvacte 63 nauueHTa, KOTOPbIM MPOBEAEHO
xupypriueckoe Bmewwatenscto ¢ 2022 no 2024 roga B ropoge Cemen, obnactu Abait. B nccnenosaHumn 6binu nsyyeHbl
obwme XxapaKTepucCTUKW XMPYPrUYECKUX BMELLATENBCTB, BbIMOMHEHHbIX GOMBHBIM C KPUTUYECKOW MILEMUENA HWKHEN
KOHEYHOCTY C UCMONb30BAHNEM NPELNOKEHHBIMIA HaMI METOZ0B NTEYEHNS 4151 YNYULLEHUS KOHEYHbIX PE3yNbTaToB.

PesynbTatbl: [poBeOEHHLIN aHanu3 nokasasn, YTo y NauWeHTOoB, MEPEHECLIMX amnyTauuio TOMEHN B COYETaHUN C
OudbypKaLMOHHOR NPOdyHAONNACTUKON, OTMEYaNNCh NyyLUe NOCNEONepaLMOHHbIe MCXOAbI MO CPABHEHWIO C PYNMoi, rae
BbIMONHANACh W30IMPOBaHHas amnyTauus. Bo BTOpOI rpynne [OCTOBEPHO PeXe BCTPEYanmMCb OCMOXHEHUS CO CTOPOHBI
KynbTW, Bblle Obina cnocobHocTb Kk npoTesupoBannio (71,9% npotms 452%, p < 0,05), a Takke coxpaHsnach
npoxoammocTb rnybokon BegpeHHon apTepum B 81,3% cnyyaes B TeveHne 12 mecaueB HabnogeHus.

BoiBogbI: [onyyeHHble AaHHble MOATBEPXKAANOT, YTO COXPAHEHUE KONEHHOTO CyCTaBa NMpu amnyTauuu B COYETaHWUM C
ONTUMM3ALMEeN KonnaTeparnbHOr0 KpOBOTOKAa 3a CYET MpOyHOONNAcTMKW CnocoOCTBYET NyYWUM  (PYHKUMOHAMBHBIM
1CXOZaM U MOBbILIEHMIO KAYECTBA XM3HW MaLMEHTOB. [peanaraemblii KOMOMHMPOBAHHBIA NOAXO0S MOXET paccMaTpuBaThCs
kaK atheKTMBHASA anbTepHaTMBa M30NMMPOBAHHOW amnyTauuu y MaUMeHTOB C BbIPAXXEHHOW COCYAMCTON natomnoren u
OrpaHN4YEHHBIMIA BO3MOXHOCTAMM K NPSIMOI peBacKynspusaLmm.

Knroyeenie cnosa: Kpumudeckas uwemusi KOHEYHOCMU, amepOoCKIepo3, amnymayusi, npogyHoonnacmuka.
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PEBEPCUAJIAHFAH KOKTAMbBIPMEH CENEKTUBTI
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OTbIPbIN, AAKTbIH KPUTUKAJDbIK ULLEMUACDHI BAP HAYKACTAPFA
XKACAIJIFAH XUPYPIrusanbliKk EMAEYAIH HOTUXXENEPI
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byn Makanaga askTblH, KpUTUKanbIK UWEMWUACH! Ke3iHAEr XMPYPrusrblK TakTUKA MEH OHbIH, aCKbIHYrapbl, epTe XaHe
Kell oTafjaH KewiHri keseHAepaeri epekLenikTepi kapacTbipbinFaH. AAKTbl amnyTayusnay KepceTKiTepiHiH XoFapbinbifbl
XVUPYPrTapabl XaKCbl HOTWXenepre KoM XeTKi3y YLWiH TviMai aaicTepdi isgeyre utepmeneidi. TiseneH TOMeH AeHrenge
amnyTauus xacay Konawnbl 6onbin caHanagbl, cebebi Tide BybiHbIHBIH CakTanybl (yHKLWMOHANAbI HATWXENepai ensyip
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XaKcapTagpbl, atan aiTkaHga — CoTTi NpoTesaey MYMKIHAIMH XaHe asKTbIH, Tipek kabineTiH KannbiHa KenTipyai kamTamachI3
eTeqi. Ananga, TYKbINablH (KyNbTAHBIH) Te3 Xa3bliybl, OnepauusaaH KeniHr acKbiHyiap Kayni xaHe npoTesaey amnyTaums
ailMarblHOaFbl KAHMEH KaMTamachI3 eTiny AeHretiHe anTapnbikTain 6annaHbICTbI.

3eptTeyaiH  MakcaTtbl:  PeBepcusnaHfaH  KekTamblpMEH  OpblHAAnaTblH  GUypKaLMANbIK  CENeKTMUBTI
npodyHaonnactTuka KongaHy apKblnbl asKTblH  KpUTUKAmbIK uMwemusackl 6ap Haykactapabl XUPYPrusinblk  empey
HOTUXENEPIH XKaKkcapTy.

Matepuanpap meH agictep: 3eptreyre 2022-2024 xbingap apansiFbiHaa Abai 0bnbickiHbIH, Cemein KanacbiHaa ota
XacanfaH 63 Haykac kaTbiCTbl. 3epTTey OapbiCbiHAA asKTbIH KpUTUKanbIK Mwemuscbl 6ap HaykactapFa KonpaHbirFaH
XMPYPrUSNbIK eMAEY SAICTEpiHIH, Xanmbl cunaTTamanapbl MeH COHFbl HOTVXKENEpi TanaaHmb!.

Hatmxenep: Tangay kepceTkeHaed, cupak amnyTaumscbiH Gudypkaumsansik npodyHaonnacTukameH Oipre eTkisreH
HayKacTapda, OKLaynaHFaH amnyTauusi xacarFaH TOMMeH CanbiCTblpFaHAa, onepauusigaH KewiHri HaTxKenep KaKcbl
Bonabl. EkiHWi TONTa TYKbINABIH, (KynbTS) acKblHynap CeHiMai Typae a3 kesgecTi, MpoTesaey MyMKIHAIM xoFapbl 6onabl
(71,9% kapcbl 45,2%, p < 0,05), coHpai-aK TepeH xambac apTepusiChIHbIH, ©TKIrilWTir 12 annblk bakbinay keseHiHae
81,3% xafpaitaa caktangpl.

KopbITbiHAbI: AnbiHFaH AepekTep Tise OyblHbIH CakTay XeHe npodyHAonnactuka apKblibl konnatepangbl KaH
aliHanbIMbIH  XaKcapTy (DYHKUMOHANZbl HaTWXenepai KyLUemTin, HaykactapfplH ©Mip canacblH  apTTblpaTblHbIH
ponenaenai. ¥ColHbIMFaH KeLeHai Tacin aiKkblH TamblprblK naTtonorusacel 6ap api Tikenei pesackynspusaums xacay
MYMKIHAIT LWeKTeyni HaykacTapaa OKLaynaHFaH aMmnyTauusiFa TMiMai anbTepHaTVBi PETiHAE KapacTbIpbinybl MYMKIH.

Tywingi ce3gep: AAKTbIH KpUTUKAbIK MLLEMUSIChI, aTEPOCKNEPO3, amnyTaLms, NpodyHAONNACTMKA.
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Introduction Given the role of the DFA in collateral circulation, its

Every 30 seconds, a non-traumatic lower limb  functional status is critically important in patients with
amputation occurs worldwide, amounting to more than  CLI. In some cases, reconstruction of the deep femoral
2,500 cases daily. According to various data, the annual  artery (profundoplasty) improves perfusion in distal limb
incidence of major amputations ranges from 120 to 500 per ~ segments, even when full revascularization of more
million inhabitants [7]. This represents not only a medical  distal arteries is not feasible. Recent studies confirm that
but also a significant socio-economic problem, directly  open reconstruction of the DFA not only promotes ulcer
impacting patients' quality of life, work capacity, and life ~ healing and amputation prevention but also increases
expectancy. Contemporary epidemiological data show that the likelihood of successful prosthetic fitting after below-
up to 90% of all non-traumatic amputations are associated ~ knee amputation.

with vascular diseases, primarily chronic critical limb Currently, two main approaches are used to restore
ischemia (CLI) caused by progressive atherosclerosis of the ~ blood flow in chronic femoropopliteal occlusions: open
lower extremity arteries. surgical interventions (including bypass surgery and

Despite the severe detrimental effects of CLI on health, profundoplasty) and  endovascular  methods -
public awareness remains low. In many cases, patients  percutaneous transluminal angioplasty and stenting.
seek medical help only at advanced stages characterized Endovascular treatment is considered the first-line
by significant trophic disturbances - gangrene or ischemic  strategy for lesions of the superficial femoral and
ulcers - which limits the possibilities for effective  popliteal arteries [10]. However, in cases involving the
revascularization and increases the risk of amputation.  common femoral artery (CFA) and the ostium of the
Early detection and timely intervention are essential for ~ deep femoral artery, open endarterectomy with patch
successful treatment outcomes. angioplasty remains the gold standard [1].

The most common anatomical localization of In cases where revascularization is impossible or
atherosclerotic lesions is the femoropopliteal segment.  ineffective, amputation is performed. However, even in
Isolated lesions in this area account for up to 65% of all ~ these situations, the condition of the DFA remains
recorded cases of lower limb arterial disease [9]. In cases of  clinically significant: adequate blood flow to the stump is
superficial femoral artery (SFA) occlusion, the deep femoral  critical for wound healing, prevention of infectious
artery (DFA), which does not directly continue into the  complications, and successful prosthetic rehabilitation.
popliteal artery, plays a key role as a source of collateral ~ Therefore, assessment of the status and reconstructive
blood flow. The extensive branching of the DFA allows for ~ options of the DFA should be an integral part of
the formation of collaterals that partially compensate for  preoperative planning in patients with severe limb
blood supply to the distal parts of the limb. However, the  ischemia.
presence of hemodynamically significant stenosis of the The aim of the study is to improve the results of
DFA markedly reduces the efficiency of this compensatory ~ surgical treatment of patients with critical ischaemia of the
mechanism, which may lead to progression of ischemia,  lower extremities using bifurcation selective profundoplasty
tissue necrosis in the foot and lower leg, and the necessity ~ with reversed autovenous grafting.
of amputation [4, 8].
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Materials and methods

The study included 63 patients with critical lower limb
ischaemia (CLLI) stage IV according to the Rutherford
classification, who were scheduled for lower limb
amputation at the shin level. All patients were treated in the
cardiovascular surgery department of the University
Hospital NCJSC ‘SMU’ from 2022 to 2024. The average
age of the patients was 65.2 years (range 57 to 73 years).
Of the total number of patients examined, 47 (74.6%) were
men and 16 (25.4%) were women.

Inclusion criteria: patients with critical lower limb
ischaemia who are indicated for limb amputation with
significant stenosis of the deep femoral artery on the
affected side.

Exclusion criteria: patients with critical ischaemia
without indications for lower limb amputation, absence of
significant stenosis of the deep femoral artery in patients.

The study was conducted in accordance with the ethical
guidelines of the Declaration of Helsinki and approved by
the Ethics Committee of the State Medical University of
Semey (Protocol 5 dated January 25, 2022, y).

Patients were divided into two groups:

« Group 1 (n = 31): Lower leg amputation without
reconstructive surgery;

+ Group 2 (n = 32): Lower leg amputation combined with
bifurcation selective profundoplasty using a reversed
autovenous graft.

Table 1.

Distribution of patients by groups and demographic characteristics.

Indicator Group 1 (n=31) Group 2 (n=32) Total (n=63)
Average age (years) 64,8+4,2 65,6 + 3,9 65,2 +4,0
Age range (years) 57-73 58-72 57-73
Men, n (%) 24 (77 4%) 23 (711,9%) 47 (74,6%)
Women, n (%) 7 (22,6%) 9 (28,1%) 16 (25,4%)

Pre- and postoperative assessment included:

* Clinical examination (pain syndrome, viability of stump
tissues);

+ Ultrasound with Doppler imaging;

* In some cases — CT angiography;

+ Assessment of suture integrity and wound healing quality;

+ Deep femoral artery patency (in the second group);

* Prosthetic potential (stump bearing capacity).

The duration of observation was 12 months. Follow-up
examinations were conducted at 1, 3, 6, and 12 months.

Statistical analysis

Intergroup comparison of quantitative characteristics
was performed using the Mann-Whitney U test. Comparison
of frequency indicators in independent samples was
performed using Fisher's exact test. Differences were
considered statistically significant at p <0.05.

Results

A comprehensive analysis of 63 patients was
conducted. The comorbidities of both groups are presented
below (Table 2).

Table 2.
Prevalence of comorbidities in patients in both groups.
Associated disease Group 1 (n=31) Group 2 (n=32) Total (n=63) p-value
History of acute cerebrovascular accident 9(29,0%) 7(21,9%) 16 (25,4%) 0,48
Arterial hypertension 25 (80,6%) 26 (81,3%) 51 (81,0%) 0,94
Ischemic heart disease 18 (58,1%) 16 (50,0%) 34 (54,0%) 0,51
Chronic kidney disease (CKD) 11 (35,5%) 8 (25,0%) 19 (30,2%) 0,38
Obliterating atherosclerosis of the BCA 9(29,0%) 7(21,9%) 16 (25,4%) 0,48
Chronic heart failure 10 (32,3%) 9 (28,1%) 19 (30,2%) 0,72
Obesity (BMI = 30 kg/m?) 6 (19,4%) 5 (15,6%) 11 (17,5%) 0,66
A high incidence of concomitant chronic diseases  generally accepted technique. In the second group, a

was observed among the patients examined. Arterial
hypertension was detected in the majority of patients
(81.0%), ischaemic heart disease in 54.0%, and chronic
kidney disease in 30.2%. A history of acute
cerebrovascular accident was present in 25.4% of
patients, and obesity (BMI = 30 kg/m?) in 17.5%. The
distribution of concomitant pathology between the
groups was comparable, with no statistically significant
differences recorded (p > 0.05 for all indicators). The
combination of severe vascular pathology with somatic
diseases forms a high-risk group, which requires special
attention when choosing treatment tactics and in
postoperative observation.

Surgical procedure:

In the first group, standard amputation of the lower
leg at the mid-third level was performed using the
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combined procedure was performed: amputation of the
lower leg at the mid-third level combined with bifurcation
selective  profundoplasty. ~ The indication  for
profundoplasty was stenosis of the deep femoral artery
(DFA) with unaffected inflow pathways and surface
occlusion. When performing isolated profundoplasty, we
used regional (epidural or spinal) anaesthesia. A
reversed great saphenous vein borrowed from the
contralateral or ipsilateral limb was used for
reconstruction. Surgical access was achieved through a
medial femoral incision. Revision of the common,
superficial, and deep femoral arteries was performed.
Anastomoses were performed between the venous shunt
and the main branches of the deep femoral artery,
ensuring improved collateral blood flow to the stump
(Figure 1).
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Figure 1. 1. Isolation of the common, deep and superficial femoral arteries. 2. Crossing of the perforating vein.

3. Isolation of the second-order DFA. 4. Harvesting of the GSV with the medial branch. 5. Reversal of the GSV
with the medial branch. 6. Incision of the vein with preservation of the bifurcation of the medial branch.

7. Arteriotomy of the second-order DFA. 8. General view after selective bifurcation plasty of the second-order DFA.

This surgical treatment method has been granted patent
No. 36887 by the Republic of Kazakhstan in 2023.

Patients in the second group showed more favourable
indicators of stump tissue viability and wound healing
quality in the postoperative period. Delayed complications
(stump necrosis, wound infection, suture dehiscence) were
statistically significantly less frequent in the second group
compared to the first (p < 0.05). The ability to undergo
prosthetic replacement after 12 months of observation was
significantly higher in the second group: 71.9% of patients
(n 23) successfully underwent primary prosthetic
replacement and achieved satisfactory stump bearing
capacity, while in the first group the corresponding figure
was 45.2% (n = 14) (p = 0.03) .

Discussion

Below-knee amputation in cases of critical limb
ischemia (CLI) remains a relevant and sometimes the only
feasible surgical treatment for patients with severe,
irreversible arterial circulation disorders. However, the
success of such surgery is determined not only by patient
survival but also by functional outcomes, particularly the
load-bearing capacity of the stump and the potential for
prosthetic rehabilitation. At the same time, inadequate blood
supply in the amputation area significantly increases the
risk of postoperative complications such as tissue necrosis,
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infection, wound dehiscence, and formation of an unstable
stump requiring revision surgery [2].

The study demonstrated that the use of selective
profundoplasty at the bifurcation in patients with isolated
stenosis of the profunda femoris artery and occlusion of the
superficial femoral artery significantly improved the
outcomes of below-knee amputation. In the second group,
where this technique was applied, there was a significant
reduction in the incidence of local complications and an
increase in the proportion of patients eligible for prosthetic
rehabilitation compared to the group that underwent
isolated amputation [3, 5].

Given that in some CLI patients the profunda femoris
artery remains the only source of collateral blood supply to
the distal limb, its reconstruction becomes especially
important. The performed profundoplasty contributed to
improved tissue perfusion in the stump area, which, in turn,
positively affected wound healing and final functional
outcomes. The authors also emphasize that the diameter of
the profunda femoris artery is a critical factor in achieving
favorable results [6]. Furthermore, it is important to note that
the combined procedure did not increase hospital mortality
or the rate of serious systemic complications, indicating its
safety when appropriate preoperative patient selection is
applied. Additionally, the use of an autogenous venous graft
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(reversed great saphenous vein) provided high graft
patency over a 12-month follow-up period.

Moreover, the reconstruction of the profunda femoris
artery as part of a comprehensive approach to CLI
treatment not only improves immediate surgical outcomes
but also enhances patients’ quality of life in the
postoperative period. A more stable stump and the potential
for early prosthetic fitting significantly increase the chances
of social and domestic reintegration, especially in elderly
patients with multiple comorbidities. This is particularly
relevant considering the disabling nature of lower-limb
amputations and the need for rapid functional recovery.

The reduced incidence of local postoperative
complications—such as soft tissue necrosis, wound
dehiscence, and secondary infection—also contributes to
shorter hospital stays and less frequent need for
reoperations, which has both clinical and economic
significance. These benefits are especially valuable in
resource-limited healthcare settings, where achieving
maximum treatment efficiency is essential.

Comparison with other studies also supports the
rationale for using profundoplasty. Several authors [3, 8]
have previously emphasized the importance of maintaining
or restoring blood flow through the profunda femoris artery
in patients with superficial femoral artery occlusion. Our
findings confirm these conclusions and demonstrate their
practical feasibility even in cases where only an amputation
was initially planned.

Nevertheless, it is essential to highlight that the success
of this intervention largely depends on proper patient
selection. Key criteria include the anatomical patency and
adequate diameter of the profunda femoris artery,
availability of suitable autologous vein grafts, and the
patient's overall condition. Therefore, individualized
treatment planning and involvement of a multidisciplinary
team (including a vascular surgeon, anesthesiologist, and
rehabilitation specialist) are crucial factors in decision-
making and optimizing clinical outcomes.

In conclusion, the results confirm that below-knee
amputation combined with profunda femoris  artery
reconstruction can be an effective and justified approach in
patients with severe ischemia, where revascularization via the
superficial femoral artery or below is not possible or ineffective.
However, despite the encouraging results, the limited sample
size and refrospective nature of the study must be taken into
account. Future randomized prospective studies with larger
patient cohorts and longer follow-up periods are warranted to
more accurately assess the efficacy of this technique and
define its place in clinical guidelines.

Conclusions

The results of the study demonstrate the clinical
feasibility and effectiveness of bifurcation selective
profundoplasty combined with lower leg amputation in
patients with stage IV critical lower limb ischaemia in the
presence of deep femoral artery stenosis. Performing
reconstructive surgery in the context of amputation
improves blood supply to the stump, reduces the frequency
of postoperative complications, increases tissue viability,
and significantly increases the proportion of patients who
are eligible for prosthetics and restoration of limb function.
The data obtained confirm that preservation of the knee
joint during amputation, combined with optimisation of
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collateral blood flow through profundoplasty, contributes to
better functional outcomes and improved quality of life for
patients. The proposed combined approach can be
considered an effective alternative to isolated amputation in
patients with severe vascular pathology and limited
possibilities for direct revascularisation.
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