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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.



GEORGIAN MEDICAL NEWS
No 12 (357) 2024

Tolegen A. Toleutayev, Altay A. Dyussupov, Merey N. Imanbaev, Dina M. Toleutaeyva, Nazarbek B. Omarov, Zhasulan O. Kozhakhmetov, 
Yernur M. Kazymov, Aldiyar E. Masalov. 
MODERN METHODS OF SURGICAL TREATMENT OF DIABETIC FOOT SYNDROME…………….…...................................………...6-10

Lipatov K.V, Asatryan A.G, Vinokurov I.A, Kazantcev A.D, Melkonyan G.G, Solov’eva E.I, Gorbacheva I.V, Sotnikov D.N, Vorotyntsev A.S, 
Emelyanov A.Y, Komarova E.A, Avdienko E.V, Sarkisyan I.P. 
SURGICAL TREATMENT STRATEGIES OF DEEP STERNAL WOUND INFECTION FOLLOWING CARDIAC SURGERY…….......11-17

Yerasyl A. Mukash, Nazarbek B. Omarov, Meyrbek Zh. Aimagambetov, Altai A. Dyussupov, Tolkyn А. Bulegenov, Samatbek T. 
Abdrakhmanov, Medet A. Auyenov, Muratkan T. Kuderbayev, Aldiyar E. Masalov. 
WAYS TO IMPROVE THE RESULTS OF SURGICAL TREATMENT OF DIFFUSE TOXIC GOITER………….………………………..18-26

Hasmik G. Galstyan, Armine V. Sargsyan, Artyom A. Sahakyan, Razmik A. Dunamalyan, Siranush A. Mkrtchyan, Ganna H. Sakanyan, 
Rhipsime Sh. Matevosyan, Lusine M. Danielyan, Marine A. Mardiyan. 
QUALITY OF LIFE IN INDIVIDUALS WITH VARYING LEVELS OF TRAIT AND STATE ANXIETY……….......…………………...27-33

Abdulmajeed Alghamdi, Hashim Abdullah Saleh Alghamdi, Adel Khaled Alghamdi, Adham Mohammed H. Alghamdi, Anmar Ali Saad 
Alghamdi, Abdulaziz Musaad Safir Alkhathami, Abdullah Ali Abdullah Al-Mimoni, Muhannad Essa Salem Alghamdi. 
PREVALENCE AND RISK FACTORS OF UROLITHIASIS AMONG THE POPULATION OF AL-BAHA REGION, SAUDI 
ARABIA……………………………………………………………………………………………………………......................…………….34-41

Tetiana Fartushok, Dmytro Bishchak, Iryna Bronova, Olena Barabanchyk, Yuriy Prudnikov. 
ANALYSIS OF CHALLENGES AND POSSIBILITIES OF USING ARTIFICIAL INTELLIGENCE IN MEDICAL 
DIAGNOSTICS………………………………………………………..........…………………………………………………………………..42-53

Noor N. Agha, Aisha A. Qasim, Ali R. Al-Khatib. 
EFFECTS OF SESAMUM INDICUM (SESAME) OIL IN REMINERALIZING OF WHITE SPOT LESIONS INDUCED AFTER BRACKET 
DEBONDING: AN IN VITRO STUDY………………………..................................................................................…………………..………54-60

Kordeva S, Broshtilova V, Tchernev G. 
GRAHAM-LITTLE-PICCARDI-LASSEUR SYNDROME (GLPLS) IN A BULGARIAN PATIENT: CASE REPORT AND SHORT 
PATHOGENETIC UPDATE IN RELATION TO THE CONNECTION TO ANTIGEN/ MOLECULAR MIMICRY…........................…….61-67

Emad A ALwashmi, Betool R Alqefari, Sadeem S Alsenidi, Eithar O Alwasidi, Yazeed M Alhujaylan, Abdullah H Alsabhawi, Monirh M 
Almeshigeh. 
ASSESSMENT OF THE RELATIONSHIP BETWEEN OVERACTIVE BLADDER AND FUNCTIONAL CONSTIPATION, IN QASSIM 
REGION, SAUDI ARABIA……………………...................................................................................…………………………………………68-74

Yeralieva B.A, Paizova M.K, Yerkinbekova G.B, Shlymova R.O, Nurgazieva G.E, Rakhmanova G.M, Nuralim M.N. 
COMPARATIVE ANALYSIS OF ANTIBIOTIC CONSUMPTION IN MULTIDISCIPLINARY HOSPITALS IN ALMATY PERSPECTIVES 
ON AWARE AND ABC ECONOMIC ANALYSIS…………...................................................................................…………………………..75-77

Mohammed AH Jabarah AL-Zobaidy, Sheelan Ameer Sabri, Abdulhameed Salim Barrak, Nabaa Abdulhameed Salim, Suha Ameer Sabri. 
A NEW COMBINATION OF KNOWN AGENTS FOR TREATMENT OF ALOPECIA AREATA: A CASE-SERIES STUDY…..………78-82

Levytska O.V, Dubivska S. S. 
FEATURES OF THE POSTOPERATIVE COURSE IN PATIENTS WITH DIABETIC FOOT SYNDROME AND SYSTOLIC 
MYOCARDIAL DYSFUNCTION AFTER LOWER LIMB AMPUTATION……………..................................................…………………..83-87

Knarik V. Kazaryan, Naira G. Hunanyan, Margarita H. Danielyan, Rosa G. Chibukchyan, Yulia Y. Trofimova, Arusyak V. Mkrtchyan, Kristine 
V. Karapetyan, Tatevik A. Piliposyan. 
CORRELATION BETWEEN RHYTHMOGENESIS OF THE RAT URETERS UNDER HISTAMINE EXPOSURE……..........………….88-94

A.Y. Abbasova, V.A. Mirzazade, I.I. Mustafayev, N.R. Ismayilova. 
FEATURES OF THYROID DYSFUNCTION IN PATIENTS WITH ATRIAL FIBRILLATION…………................................……………95-98

Adil Khalaf Altwairgi. 
CHRONIC INFECTION WITH SCHISTOSOMA HAEMATOBIUM LEADS TO THE DEVELOPMENT OF SQUAMOUS CELL 
CARCINOMA OF THE BLADDER……………………………………………………………...........................................................………99-103

Shkvarkovskyj I.V, Moskaliuk O.P, Kozlovska I.M, Kolotylo O.B, Rusak O.B. 
PREVENTION AND TREATMENT OF PANCREATITIS AFTER ENDOSCOPIC SURGERY ON THE BILE DUCT………………...104-107

Meruert T. Orazgalieva, Meyrbek Zh. Aimagambetov, Samatbek T. Abdrakhmanov, Nazarbek B. Omarov, Medet A. Auyenov, Merkhat N. 
Akkaliyev, Ainash S. Orazalina, Aldiyar E. Masalov, Daniyar S. Bokin, Julia V. Omarova Aida M. Ulbauova. 
METHOD FOR PREVENTION OF COAGULOPATHIC BLEEDING DURING SURGERY FOR MECHANICAL JAUNDICE……....108-114

Munther Natheer, Mohammed Tariq, Tameem Thamir, Rami Ramadhan. 
NURSES’ KNOWLEDGE WITH REGARD PAIN AS A PART OF A VITAL SIGNS…………................................……………………115-118



Olga Kim, Zilola Mavlyanova, Bakhriddin Doniyorov, Mukhayakhon Khamdamova, Fariza Khalimova. 
INDIVIDUAL CHARACTERISTICS OF HIGHER NERVOUS ACTIVITY AS A FACTOR IN ADAPTATION AND RECOVERY OF THE 
CARDIOVASCULAR SYSTEM IN ATHLETES……………………………………………................................................................……119-124

Jingjing Liu, Anli Hu, Yulei Xie. 
A STUDY ON THE RELATIONSHIP BETWEEN TYPE A PERSONALITY, EMPLOYMENT STRESS, AND MENTAL HEALTH OF 
RESIDENT PHYSICIANS IN TERTIARY HOSPITALS IN NANCHONG, CHINA……….......................................……………………125-131

Rym ben Othman, Inchirah Karmous, Ramla Mizouri, Olfa Berriche, Amina Bornaz, Ines Mannai, Faten Mahjoub, Fethi Ben Slama, Henda 
Jamoussi. 
INTERMITTENT FASTING (5:2) VS. NON-FASTING: A COMPARATIVE ANALYSIS OF ANTHROPOMETRIC PARAMETERS, 
DEPRESSION, AND STRESS IN HEALTHY ADULTS - A CROSS-SECTIONAL STUDY………………..........................……………132-137

Noor Mohammed Mousa, Abdull Jabar Attia, Karima Fadhil Ali. 
DESIGN, MOLECULAR DOCKING, MOLECULAR DYNAMICS, AND EVALUATION OF NOVEL LIGANDS TARGETING BETA-2 
ADRENERGIC RECEPTOR FOR ASTHMA THERAPEUTICS…….......................................................................………………………138-147

Kolev I, Andreev A, Zazirnyi I. 
ARTHROSCOPIC TREATMENT OF POSTERIOR ANKLE IMPINGEMENT SYNDROME – SYSTEMATIC SURGICAL APPROACH 
AND CASE REPORT……………………………................................................................…………………………………………………148-153

Rusudan Devadze, Arsen Gvenetadze, Shota Kepuladze, Giorgi Burkadze. 
FEATURES OF DISTRIBUTION OF INTRATUMORAL LYMPHOCYTES IN OVARIAN EPITHELIAL TUMOURS OF DIFFERENT 
HISTOLOGICAL TYPES AND DEGREE OF MALIGNANCY………………............................................................……………………154-158

Merey N. Imanbayev, Altai A. Dyussupov, Yersyn T. Sabitov, Nazarbek B. Omarov, Yernur M. Kazymov, Zhassulan O. Kozhakhmetov, Dina 
M. Toleutayeva, Samatbek T. Abdrakhmanov, Merkhat N. Akkaliyev, Aldiyar E. Masalov. 
PREVENTION OF COMPLICATIONS OF SURGICAL TREATMENT OF PATIENTS WITH OCCLUSION OF THE AORTOILIAC 
SEGMENT…………………………………....................................…………………………………………………………………………159-167

Salah Eldin Omar Hussein, Awadh S Alsubhi, Ammar Abdelmola, Saadalnour Abusail Mustafa, Praveen Kumar Kandakurti, Abdulrahman 
Algarni, Elryah I Ali, Abdelrahman Mohamed Ahmed Abukanna, Hussam Ali Osman, Ayman Hussien Alfeel. 
ASSOCIATION BETWEEN GLYCATED HEMOGLOBIN AND ELEVATED THYROID HORMONES LEVELS IN PATIENTS WITH 
TYPE 2 DIABETES MELLITUS……………….....................................................…………………………………………………………168-172

Sami A. Zbaar, Islam K. Kamal, Atyaf Alchalabi. 
ASSOCIATION BETWEEN SERUM LEVELS OF ADIPOKINES IN PATIENTS WITH PROSTATE CANCER………………………173-177

Ramazanov M.A, Bogaevskaya D.V, Sobolev D.A, Riabov A.A, Vysokikh I.S, Makhmudova A.A, Eremenko A.A, Motskobili G.G, 
Sadkovskaia A.I, Alibekov Gulyakhmed-haji A. 
IMPROVEMENT OF COGNITIVE FUNCTION IN WISTAR RATS UNDER CHRONIC STRESS CONDITIONS WITH 
MELATONIN…………………………….......................……………………………………………………………………………………178-180

Olena Babkina, Svitlana Danylchenko, Ihor Korobko, Vadym Zozuliak, Valerii Kucher. 
DIAGNOSTIC OF PANCREATIC INJURY USING INFRARED THERMOMETRY…………..................................……………………181-186

Takuma Hayashi, Krishna Prasad Acharya, Sarita Phuyal, Ikuo Konishi. 
THE IMPORTANCE OF ONE HEALTH IN PREVENTING THE SPREAD OF HIGHLY PATHOGENIC AVIAN INFLUENZA/H5N1……
………………………………………………………………….......................................................…………………………………………187-189



GEORGIAN MEDICAL NEWS
No 12 (357) 2024

© GMN 83

FEATURES OF THE POSTOPERATIVE COURSE IN PATIENTS WITH DIABETIC FOOT 
SYNDROME AND SYSTOLIC MYOCARDIAL DYSFUNCTION AFTER LOWER LIMB 

AMPUTATION
Levytska O.V, Dubivska S. S*.

Kharkiv National Medical University, Kharkiv, Ukraine, Kyiv City Clinical Hospital #1, Kyiv, Ukraine.

Abstract.
Background: Diabetic foot syndrome is a serious complication 

of diabetes mellitus, often requiring amputations and associated 
with high mortality. In patients with diabetic foot syndrome and 
systolic myocardial dysfunction on the background of obesity, 
surgical treatment is complicated by systemic inflammation, 
circulatory disorders and tissue perfusion.

Objective: To evaluate the effect of optimizing systolic 
cardiac function on the postoperative period in patients with 
diabetic foot syndrome and systolic left ventricular dysfunction 
in lower limb amputations above and below the knee.

Materials and methods: The study included 38 patients with 
type 2 diabetes mellitus, obesity (BMI >30 kg/m2) and systolic 
myocardial dysfunction (EF <50%). All patients underwent 
lower limb amputation (25 at the hip level, 13 at below the 
knee level). Patients were divided into 2 groups: control (n=20), 
which received standard therapy, and main (n=18), where 
hyperosmolar solutions and inotropic therapy were additionally 
used.

Results: 72 hours after surgery, patients in the main group 
showed a significant improvement in hemodynamic and 
metabolic parameters. The mean blood pressure in the main 
group was 75±12 mm Hg vs. 62±7.1 mm Hg in the control 
group. The number of patients who required vasopressor 
infusion after 72 hours was lower in the main group (11% vs. 
40% of patients). The dynamics of blood lactate levels ranged 
from 3.7±0.4 to 2.9±0.5 mmol/l in patients in the control group 
and from 3.5±0.08 mmol/l to 1.5±0.2 mmol/l in the main group. 
Acute kidney injury and wound complications in patients of the 
main group were observed three times less often (22% vs. 60% 
and 22% vs. 65%, respectively) (p<0.05). 

Conclusions: Optimization of myocardial systolic function 
through the use of hyperosmolar solutions and inotropic therapy 
effectively reduces the risk of complications and mortality 
in patients with diabetic foot ulcers and systolic myocardial 
dysfunction.

Key words. Diabetic foot syndrome, obesity, systolic 
dysfunction, hyperosmolar solutions, lower limb amputations.
Introduction.

Obesity and diabetes are risk factors for high morbidity and 
mortality from heart failure, and the clinical course of heart failure 
itself is significantly more severe in patients with diabetes than in 
those without diabetes. Among the pathogenetic mechanisms of 
the development of diabetic cardiomyopathy, systemic insulin 
resistance, hyperglycemia, impaired cardiac insulin metabolic 
signaling and systemic inflammation are distinguished. 
Systemic inflammation is a key pathophysiological mechanism 
for the development of complications in type 2 diabetes 
mellitus, including cardiovascular diseases. Inflammatory 

mediators cause structural and metabolic changes, including 
damage to the vascular endothelium, cardiomyocyte apoptosis, 
myocardial hypertrophy and fibrosis with subsequent dilation 
of the heart chambers, which leads to clinical manifestations 
of diabetic cardiomyopathy [1-12]. The presence of left 
ventricular systolic dysfunction in a patient against the 
background of obesity and diabetes mellitus creates special 
conditions for blood supply, organ function and wound healing. 
Systolic myocardial dysfunction is the essence and reflection 
of the severity of the course of systemic inflammation and a 
manifestation of the depth of damage to the regulatory functions 
of the body. Therefore, the algorithm of intensive therapy in 
the perioperative period in patients with diabetic foot syndrome 
(DFS) needs to be improved, considering the manifestations of 
systemic inflammation.

Objective. To assess the impact of optimizing systolic cardiac 
function on the course of the postoperative period in patients 
with DFS and left ventricular systolic dysfunction after lower 
limb amputations above and below the knee.
Materials and Methods.

We evaluated the results of treatment of 38 patients with 
type 2 diabetes mellitus and obesity who had systolic 
myocardial dysfunction (EF<50%) according to the results 
of echocardiography (EchoCG). All patients were treated at 
the Kyiv City Clinical Hospital No. 1 during 2022-2024. All 
patients underwent amputation of the lower limb - 25 at the level 
of the thigh and 13 at the level of the upper third of the tibia. 
The indication for amputation was the purulent-necrotic form of 
DFS. All patients underwent a standard set of laboratory tests 
- a complete blood count, biochemical blood test, indicators 
of hemostasis and acid-base status, and instrumental methods 
of examining the cardiovascular system (ECG, EchoCG) 
were performed. EchoCG was performed on all patients in the 
conditions of the intensive care unit or upon admission to the 
hospital. Inclusion criteria for the study: patients with an ejection 
fraction (EF) of less than 50%, a history of type II diabetes 
mellitus, the presence of a purulent-necrotic form of DFS that 
required surgical treatment in the form of amputation of the 
lower limb above or below the knee, a body mass index of more 
than 30 kg/m2, and an assessment of the severity of the condition 
on the APACHE II scale of more than 12 points. The surgical 
intervention was performed under combined general anesthesia 
(induction ketamine 50 mg + diazepam 5 mg + fentanyl 100 μg 
+ atracurium 0.5 mg/kg, maintenance of anesthesia sevoflurane 
1.0-1.5 vol%, fentanyl 2-4 μg/kg, if necessary, atracurium 0.1-
0.2 mg/kg was added). Extubation of the trachea was performed 
on the operating table under the condition of satisfactory muscle 
tone, consciousness and adequate breathing or the patient was 
transferred to the intensive care unit for prolonged mechanical 
ventilation. According to the applied treatment, the patients 
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were divided into 2 groups - control and main. Patient data are 
presented in Table 1.

Table 1. Patient data.

Indicator Control group 
(n=20)

 Main group 
(n=18)

Sex men – 11 (55%), 
women – 9 (45%)

men 9 (50%), 
women - 9 (50%)

Age, years 65,4 [52; 73] 65,16 [53; 75]
Body mass index, kg/m2 36,3 [31,8; 39,6] 36,05 [32,3; 41,1]
APACHE II score, points 15,7 [12; 18] 15,1 [13; 18]
Ejection fraction, % 41 [33; 47] 42 [35; 46]
Systolic blood pressure, mm 
Hg 90 [85; 96] 89 [83; 97]

Mean blood pressure, mm 
Hg 59 [54; 64] 56 [52; 61]

Central venous pressure, 
mm Hg 95 [70; 160] 100 [60; 150]

Heart rate, beats/min 99 [56; 149] 102 [60; 163]
Leukocytes, x109/l 18,3 [12,7; 22,3] 21,1 [14,9; 27,2]
Procalcitonin, ng/ml 5,2 [1,44; 9,1] 4,9 [1,1; 10,4]
Glucose, mmol/l 16,2 [3,8; 22,2] 17,1 [5,9; 23,1]
Creatinine, μmol/l 149 [126,3; 204,8] 142 [119,3; 198,8]
Diuresis rate, ml/kg∙h 0,42 [0,35; 0,6] 0,43 [0,3; 0,63]
Lactate, mmol/l 3,7 [2,1; 5,3] 3,5 [2,3; 5,5]
C-reactive protein, mmol/l 76,9 [52,6; 96,7] 81,1 [49,9; 112,1]
Sodium concentration, 
mmol/l 137 [133; 145] 138,4 [134; 142}

Blood osmolarity, mosmol/l 285 [280; 292] 282 [280; 286]

The values in table 1 signify the mean and range of each 
indicator.

Patients in both groups did not differ significantly in terms of 
baseline parameters.

In the control group, 20 patients received infusion therapy with 
crystalloids 30-40 ml/kg/day and vasopressors (noradrenaline). 
In the main group, 18 patients received treatment aimed at 
supporting inotropic heart function (dobutamine at a dose of 4-6 
μg/kg/min and/or digoxin 0.125-0.5 mg/kg/day), isoosmolar 
crystalloid solutions at a dose of 8-12 ml/kg/day, balanced 
crystalloid solutions with increased osmolarity (based on 5-atom 
alcohol xylitol with balanced electrolytes and osmolarity 610 
mosmol/l) at a dose of 4-7 ml/kg/day and furosemide at a dose 
of 0.8-1.8 mg/kg/day for correction of intravascular volume 
of circulating blood and treatment of edematous syndrome. 
Infusion of noradrenaline was prescribed to patients in the main 
group in case of impossibility of achieving mean BP more than 
65 mm Hg due to dobutamine. In the postoperative period, 
antibacterial therapy (cephalosporins of the 3rd or 4th generation 
in combination with metronidazole), thromboprophylaxis 
(enoxaparin in prophylactic doses) and analgesia (morphine) 
were identical in both groups.

The primary endpoint of this study was patient admission to 
hospital, next points for clinical and laboratory assessments 
were in an hour after surgery, in 24 and 72 hours after surgery.

Taking into account the results of the patient assessment 
according to the Apache ІІ scale and the risk of surgical 
intervention, the expected mortality was on average 20%.

Results and Discussion.
In 24 and 72 hours after surgery, the number of patients 

who required vasopressor infusion and the average dose of 
vasopressors were assessed; in 72 hours after surgery, clinical 
and laboratory parameters (systolic and mean blood pressure, 
heart rate, CVP, diuresis rate, leukocyte levels, glucose, 
creatinine, procalcitonin, lactate, sodium concentration and 
blood osmolarity) were assessed.

The results of patient treatment are shown in Table 2.

Table 2. Treatment results.

Indicator Control group 
(n=20)

Main group 
(n=18)

Number of patients requiring 
norepinephrine infusion after 
24 hours

14 (70%) 8 (44,4%)

Average dose of norepinephrine 
after 24 hours, μg/kg∙min 0,31 [0,26; 0;39] 0,26 [0,2, 0,3]

Number of patients requiring 
norepinephrine infusion after 
72 hours

8 (40%) 2 (11%)

Average dose of norepinephrine 
after 72 hours, μg/kg∙min 0, 22 [0,18, 0,25]* 0,09 [0,07; 0,12]*

Systolic blood pressure, mm Hg 105 [97; 115]* 121 [114; 130]*
Mean blood pressure, mm Hg 62 [60; 65]* 75 [69; 80]*
Central venous pressure, mm 
Hg 97 [70; 140] 82 [65; 125]

Heart rate, beats/min 92 [75; 130] 84 [70; 95]
Leukocytes, x109/l 13 [8,9; 18, 1] 10 [7,9; 14,3]
Procalcitonin, ng/ml 4,8 [1,1; 9,2]* 2,1 [0,4; 2,6]*
Glucose, mmol/l 9,2 [6,3; 14,6] 8,1 [6,4; 11,9]
Creatinine, μmol/l 157 [110; 248]* 115 [79; 137]*
Diuresis rate, ml/kg∙h 0,46 [0,38; 0,63]* 0,72 [0,58; 1,05]*
Lactate, mmol/l 2,9 [2,5; 4,0]* 1,5 [1,2; 2,2]*
C-reactive protein, mmol/l 42,7 [35; 63] 35,9 [27,4; 50,1]
Sodium concentration, mmol/l 137 [134; 140] 143 [137; 148]
Blood osmolarity, mosmol/l 282 [280; 286] 290 [285; 293]
* p<0,05 relative to the control

During surgery and during the first hours of the postoperative 
period, all patients in the control group and 11 (61%) patients 
of main group required norepinephrine infusion. 24 hours after 
surgery, 30% of patients of the control group were able to 
withdraw norepinephrine, while 70% still required it.

After 24 hours, we did not find a significant difference between 
the blood pressure values in patients of both groups, but the 
number of patients requiring vasopressor infusion was lower in 
the main group (44.4% versus 70% in the control group). After 
72 hours, the systolic and mean blood pressure values in the 
main group were significantly higher than in the control group, 
and the procalcitonin level was lower. Indicators of kidney 
function (creatinine, diuresis rate) and tissue perfusion (lactate) 
responded better to treatment in the main group. The number of 
patients requiring vasopressor infusion after 72 hours was lower 
in the main group (11% versus 40% of patients).

Systolic myocardial dysfunction may be a manifestation of 
decompensation or exacerbation of systemic inflammation 
or be a consequence of previous cardiovascular events (acute 
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also reduces the severity of the inflammatory process by 
reducing the level of interleukin 1β, interleukin 10 and tumor 
necrosis factor α [1]. Several studies have shown that excessive 
infusion therapy in sepsis is the cause of delayed recovery of 
internal organ function, increased duration of stay of patients 
in the ICU and hospital, and higher mortality [11,13]. It should 
be noted that our use of solutions with increased osmolarity is 
by no means a complete replacement for isoosmolar solutions, 
but their addition allows us to avoid excess infusion volume, 
which is extremely undesirable in systolic dysfunction of the 
left ventricular myocardium.

Complications of the postoperative period are listed in Table 3.

Table 3. Postoperative complications.

Complications Control group 
(n=20)

Main group 
(n=18)

Congestive pneumonia 7 (35%) 2 (11%)
Pericarditis 8 (40%) 2 (11%)
Local wound complications 13 (65%)* 4 (22%)*
Acute myocardial infarction 1 (5%) 0
Pulmonary artery branch 
thromboembolism 1 (5%) 0

Acute kidney injury 12 (60%)* 4 (22%)*
Sepsis 4 (20%) 4 (22%)
Duration of mechanical 
ventilation, hours 23 [3; 46] 4,5 [2,2; 12]

Duration of treatment in the 
intensive care unit, days 5,9 [1; 12] 4,2 [1; 7]

Hospital mortality 5 (25%) 2 (11%)
p <0,05 between groups.

According to the results in Table 3, patients in the main 
group had significantly fewer complications associated with 
hyperhydration and heart failure (pneumonia, pericarditis). The 
failure of the stump due to impaired blood flow or infectious 
complications was higher in the control group. Patients in the 
control group required more time on mechanical ventilation 
due to respiratory failure due to pneumonia or unstable 
hemodynamics. Acute kidney injury in patients in the main 
group was observed three times less often due to optimization 
of cardiac activity, timely administration of diuretics and 
vasodilator effect of dobutamine on renal vessels. Our proposed 
approach to intensive care of patients with obesity and 
systolic dysfunction allowed to halve the mortality after high 
amputations.

The effectiveness of hyperosmolar solutions in pneumonia 
and sepsis was confirmed by the international multicenter 
randomized trials RheoSTAT-CP0698 and RheoSTAT-CP0620, 
respectively. Low-volume infusion therapy with sorbitol-based 
hyperosmolar solutions contributed to the rapid normalization 
of circulating blood volume, stabilization of hemodynamic 
parameters, acid-base, electrolyte and gas composition of the 
blood. Due to the hypertonic concentration, the infusion of 
sorbitol-based solutions caused a significant anti-edema effect, 
in particular, it contributed to the reverse development of 
pulmonary edema and a significant osmotic diuretic effect. A 
statistically significant improvement in markers of endogenous 
intoxication (concentration of urea, creatinine and total bilirubin, 

myocardial infarction, prolonged arrhythmias, valvular heart 
disease). Echocardiography is important when a patient is 
admitted to the ICU for the differential diagnosis of septic 
shock and decompensation of chronic heart failure, as well as 
for assessing the degree of volemia, since CVP indicators have 
a low correlation with the patient's actual circulating blood 
volume and are unable to predict the hemodynamic response to 
infusion load.

Critically ill patients with a source of infection and 
poor hemodynamic high lactate level, and multiple organ 
involvement may be considered to have sepsis. Therefore, 
control patients were treated according to the Surviving Sepsis 
Campaign recommendations without waiting for the results of 
a blood culture [3]. However, it should be noted that there are 
some discrepancies in the recommendations for the treatment 
of patients with sepsis and decompensated heart failure. The 
standards for the volume of infusion therapy according to 
which sepsis or septic shock should be treated can be fatal for 
patients with left ventricular systolic dysfunction. In septic 
shock, a crystalloid bolus of 30 ml/kg over 3 hours is indicated, 
whereas in decompensated heart failure, infusion is limited 
or contraindicated altogether, and, conversely, loop diuretics 
are indicated [3,9]. Despite strong recommendations for large 
infusion volumes in septic shock, a systematic review found very 
low quality and quantity of evidence for fluid volume strategies 
[10], and negative fluid balance during the de-escalation phase 
of infusion therapy was associated with lower mortality [3]. Of 
the cardiotonic agents indicated for sepsis, vasopressors are 
indicated, which have a greater effect on vascular tone, while in 
heart failure, in the case of unstable hemodynamics, treatment 
begins with inotropic agents that increase the force of cardiac 
contractions [3,9]. The results of our study demonstrate that 
patients who received a combination of norepinephrine with 
inotropic agents were stopped cardiotonic support earlier, they 
had better indicators indicating the adequacy of tissue and organ 
perfusion (lactate level, creatinine level and diuresis rate).

The quality of drugs for infusion therapy in septic shock is still 
widely debated in the literature. Currently, balanced crystalloids 
are recommended, but there are no recommendations regarding 
the osmolarity of these solutions - should they be iso- or 
hyperosmolar? Taking into account the decrease in blood 
oncotic pressure due to the movement of albumin through 
capillary pores into the interstitium during the outflow phase 
in distributive shocks [8], in our opinion, it is advisable to 
transfuse crystalloids with increased osmolarity to prevent 
hypovolemia and the increase in systemic interstitial edema 
against the background of concomitant hypoalbuminemia. D. 
Kelm et al. showed that in patients with severe sepsis or septic 
shock who received aggressive fluid therapy in the intensive 
care unit, 67% had evidence of fluid overload, as determined 
by both clinical and radiological findings, or by the need for 
diuretics or thoracentesis [7]. Gang Heng et al. in a retrospective 
analysis showed that patients with normal osmolarity had lower 
mortality than patients with hypo- or hyperosmolarity [5].

E. Besnier et al. found that the use of hypertonic sodium 
lactate solution in sepsis prevents cardiac dysfunction, impaired 
mesenteric microcirculation and capillary permeability, and 
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leukocyte count and calculated intoxication indices) was found 
on the 3rd day of treatment. Administration of the drug at a dose 
of 200-400 ml per day did not lead to fluid overload, pulmonary 
edema and pleural effusion, and did not cause a clinically 
significant increase in endogenous blood lactate [4,14].
Conclusion.

The study determined that EchoCG is a reasonable proven 
diagnostic criterion in patients in critical condition on the 
background of DFS with a history of cardiovascular events and 
with a decrease in systolic blood pressure of less than 100 mm 
Hg. Diagnosis of systolic dysfunction (ejection fraction less 
than 50%) in this category of patients requires the appointment 
of inotropic drugs. The study also found that infusion of 
hyperosmolar solutions at a dose of 4-7 ml/kg/day is safe for 
patients with systolic myocardial dysfunction. It was determined 
that the use of inotropic therapy and hyperosmolar solutions 
significantly increases the survival of patients with DFS and 
systolic myocardial dysfunction in the event of successful 
surgical rehabilitation.
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Резюме
Актуальність. Синдром діабетичної стопи є серйозним 

ускладненням цукрового діабету, що часто вимагає 
ампутацій і пов’язаний з високою смертністю. У пацієнтів 
із синдромом діабетичної стопи і систолічною дисфункцією 
міокарда на фоні ожиріння хірургічне лікування 
ускладнюється системним запаленням, порушенням 
кровообігу та тканинної перфузії.

Мета: оцінити вплив оптимізації систолічної функції 
серця на перебіг післяопераційного періоду у хворих з 
СДС та систолічною дисфункцією лівого шлуночка при 
ампутаціях нижньої кінцівки вище і нижче коліна.

Матеріали і методи. Дослідження включало 38 пацієнтів 
із цукровим діабетом 2-го типу, ожирінням (ІМТ >30 кг/
м2) та систолічною диcфункцією міокарда (ФВ<50%). 
Усім пацієнтам виконано ампутацію нижньої кінцівки (25 
– на рівні стегна, 13 – на рівні гомілки). Пацієнти були 
розподілені на 2 групи: контрольну (n=20), яка отримувала 
стандартну терапію, та основну (n=18), де додатково 
застосовували гіперосмолярні розчини та інотропну 
терапію.

Результати. Через 72 години після операції у пацієнтів 
основної групи спостерігалось значне покращення 
гемодинамічних та метаболічних показників. Середній 
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артеріальний тиск в основній групі становив 75±12 мм 
рт. ст. проти 62±7,1 мм рт. ст. у контрольній. Кількість 
пацієнтів, які потребували інфузії вазопресорів через 
72 год, була нижче в основній групі (40% проти 11% 
пацієнтів). Динаміка рівня лактату в крові склала від 
3,7±0,4 до 2,9±0,5 ммоль/л у пацієнтів контрольної групи 
та від 3,5±0,08 ммоль/л до 1,5±0,2 ммоль/л в основній 
групі. Гостре пошкодження нирок та ранові ускладнення у 
пацієнтів основної групи спостерігались втричі рідше (22% 
проти 60% та 22% проти 65% відповідно) (р<0,05).

Висновки. Оптимізація систолічної функції міокарда 
щляхом застосування гіперосмолярних розчинів та 
інотропної терапії ефективно знижує ризик ускладнень 
і смертність у пацієнтів з сиромом діабетичної стопи та 
систолічною дисфункцією міокарда. 

Ключові слова: синдром діабетичної стопи, ожиріння, 
систолічна дисфункція, гіперосмолярні розчини, ампутації 
нижньої кінцівки.
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