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Pe3ome. Cunapom nuabermueckoit crombl (CAC) exerogHo CTaHOBHTCS MPUUMHON Oornee 1
MUUIMOHA aMITyTaIMid, TIPY 3TOM MPUMEPHO OJJHA aMITyTallUsl HIKHEH KOHEYHOCTH MPOUCXOHUT KaXK IbIe
30 cexyHn B mMupe. OOmuil ypoBeHb aMIyTalluii cpeAy MAIMEHTOB C TUAOCTUYECKUMU SI3BAMU CTOIIBI
coctaBisgeT okoyio 31%. 'omoBas 3a0oneBaemMocTh oreHuBacTcsa Kak 139,97 maneix u 94,82 GoJbIIHMX
ammyTanuit Ha 100 000 yenoBek ¢ quadeToM.

KiuyeBble ciaoBa: CHHIPOM JAMA0ETUYECKOM CTOMBI, MPEIUKTOPHl aMITyTalldH, IUIOXOU
TTTUKEMUYECKUH KOHTPOJIb, OTCYTCTBHE HEWPOIPOTEKTHBHON Tepanuy, HealeKBaTHas COCYyAMCTast
JMarHOCTHKA.

Resume. Diabetic foot syndrome (DFS) causes over 1 million amputations annually, with roughly
one lower-limb amputation occurring every 30 seconds globally. The overall amputation rate among
patients with diabetic foot ulcers is approximately 31%. The annual incidence is estimated at 139.97 minor
and 94.82 major amputations per 100,000 people with diabetes.

Keywords: diabetic foot syndrome, amputation predictors, poor glycemic control, lack of
neuroprotective therapy, and inadequate vascular diagnostics.

Relevance. Diabetic foot syndrome (DFS) is a severe complication of diabetes
mellitus (DM) and the leading cause of non-traumatic lower limb amputations worldwide.
Early detection of patients at high risk of amputations on an outpatient basis can prevent
delays in referral to a doctor and reduce the frequency of such operations. The pathogenesis
of DFS involves peripheral neuropathy, peripheral arterial disease, and infection, often
coexisting in the same patient. Neuropathy leads to loss of protective sensation, unnoticed
trauma, and subsequent ulceration. Concurrent ischemia impairs wound healing and
accelerates tissue necrosis. Routine foot examination using a standardized monofilament
test, assessment of foot pulses, and Doppler ultrasound are essential screening tools.
However, many healthcare systems lack structured outpatient programs for diabetic foot
care. Key risk factors for amputation include poor glycemic control (HbAlc >7%), smoking,
previous ulcers or amputations, and inadequate vascular supply. Multidisciplinary
management involving endocrinologists, podiatrists, vascular surgeons, and diabetes nurses
has been shown to reduce amputation rates by up to 50%. Therefore, implementing regular
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foot screening, patient education, and timely referral pathways in outpatient settings is
critical to reducing the global burden of DFS-related amputations.

Aim: the main goal of this study is to identify clinical, laboratory, and organizational
predictors associated with lower extremity amputation in patients with Diabetic Foot
Syndrome.

Objectives:

1. To identify clinical predictors (such as comorbidities like coronary artery disease,
arterial hypertension, diabetic nephropathy, and the presence of diabetic distal neuropathy)
that are associated with lower extremity amputation in patients with Diabetic Foot
Syndrome.

2. To identify laboratory predictors (including glycated hemoglobin levels, blood
glucose levels, and markers of glycemic control) that contribute to the risk of lower
extremity amputation in patients with Diabetic Foot Syndrome.

3. To identify organizational predictors (such as adherence to therapy, frequency of
endocrinologist visits, timing of surgical referrals, performance of vascular imaging like
Doppler ultrasound, and use of neuroprotective therapy) that influence the likelihood of
lower extremity amputation in patients with Diabetic Foot Syndrome.

Materials and methods. The research was carried out at the polyclinic Ne 34 in
Minsk, Belarus. We analysed the medical records of 52 in total with 26 patients with a
confirmed diagnosis of type 2 diabetes mellitus who underwent lower extremity amputation
or reamputation procedures during the period from 2021 to 2025; and a control group of
another 26 patients who didn’t undergo amputation. All patients were on insulin therapy
with a confirmed diagnosis of diabetic foot.

Results and their discussion. The study included 26 patients with diabetic foot
syndrome who underwent lower extremity amputation. Gender distribution showed a
predominance of men: 21 patients (80.7%) versus 5 women (19.3%). During the study
period, 35 amputations were performed: 19 amputations of the toes (54.3%), 4 amputations
of the foot (11.4%), 10 amputations below the knee (transtibial) (28.6%), 2 amputations
above the knee (transfemoral) (5.7%).

Primary amputation was performed in 23 cases (88.5%), secondary amputation in 10
cases (38.5%), and tertiary amputation in 2 cases (7.7%), indicating disease progression and
insufficient effectiveness of initial treatment. Diabetic distal neuropathy was diagnosed in
100% of patients. Only 9 out of 26 patients (34.6%) received alpha-lipoic acid preparations
6—12 months prior to amputation, indicating inadequate use of neuroprotective therapy in
this high-risk group. Low adherence to therapy, glycemic control, and dietary
recommendations was noted in 16 patients (61.5%) according to endocrinologists' records.
Foot examination by medical staff using a standardized protocol was performed in only 5
cases before the appearance of initial signs of diabetes decompensation (toe pain, wounds,
numbness, etc.), indicating insufficient screening for diabetic foot syndrome.

Only 16 patients (61.5%) had an appointment with an endocrinologist within 6
months prior to amputation; all 16 patients underwent therapy correction, but only 6 patients
(23% of the total sample) were referred to a surgeon with a diabetic foot. Vascular surgeon
consultation was prescribed to only 7 patients, despite the confirmed obliterating
atherosclerosis of the vessels of the lower extremities in 24 patients (92.3%). Ultrasound
Dopplerography of the lower extremity arteries was performed in only 10 patients (38.5%)
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6—12 months before amputation: stenosis 80—-90% — in 5 patients, stenosis 50-75% — in 5
patients.

Parameter Ma o Mmo.r Statistic
amputations amputations

N (dm duration 9 21 —
known)
Mean dm 15.2 10.8 U=134,p=
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(years)
Point-biserial R =0.390 — P=0.033*
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with major amp
Fig. 1 — Correlation with the duration to the Major/Minor amputations on the collected patient samples
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Fig. 2 — The distribution of Amputation severity by care gap and Adherence as a factor

Vascular therapy in the day care unit and in the hospital, setting was administered to
12 patients (46.2%) within 6 months prior to amputation. In 3 cases (11.5%), glycated
hemoglobin was lower than 7.0%, in 22 cases (84.6%) it was higher than 7.0%, and in 10
cases (38.5%) glycated hemoglobin was not controlled 6 months before amputation. The
glucose level in 6 cases (23.1%) before surgery was 5.6-8.0 mmol/L, in 21 cases (80.8%)
9.0-15.0 mmol/L, and in 8 cases (30.8%) more than 15.0 mmol/L. Coronary artery disease
(CAD) and arterial hypertension were diagnosed in 100% of patients. Diabetic nephropathy
was identified in 6 patients prior to amputation: stage C3A3 — 3 patients, C3B — 1 patient,
C4 — 2 patients.

Conclusions:

1. Structured foot exam: Only 14.3% of amputees had a formal protocol vs. 96.2% of
controls (OR = 0.01). Routine documented exams are the single most protective measure.
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2. Glycaemic control: Mean HbAlc was 11.6% (amputation) vs. 6.8% (controls).
Target levels are non-negotiable.

3. Endocrinologist follow-up: Absent in 62.9% of amputees vs. 0% of controls.
Regular specialist care is mandatory.

4. Neuropathy treatment (thioctic acid): Withheld in 77.1% of amputees vs. 15.4% of
controls. Treating underlying neuropathy preserves protective sensation.

5. Vascular surveillance: Only 11.4% of amputees had yearly ultrasound vs. 42.3%
of controls (OR = 0.18). Silent ischaemia must be actively screened.

6. Podologist access: Only 8.6% of amputees saw a podologist. Professional foot care
prevents microtrauma.

7. Repeat amputations: 34.3% were repeat events — secondary prevention has
completely failed.

8. Patient adherence: Poor compliance with diet, medication, and self-monitoring
dominated the amputation group. Education and shared decision-making are essential.
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