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Patients with obesity, systolic myocardial dysfunction, and diabetic foot syndrome (DFS) who require high lower
limb amputations are at extremely high anesthetic risk. The aim of the study was to evaluate the effectiveness of a
multimodal anesthetic approach combining unilateral spinal anesthesia, intraoperative dexmedetomidine sedation,
and postoperative regional block compared with traditional spinal anesthesia. A prospective randomized study was
conducted on 50 patients (25 in each group). The control group received only unilateral spinal anesthesia, while the
main group received a combined technique. Mean arterial pressure, perfusion index (Pl), visual analog scale (VAS)
pain intensity, glycemia, and cortisol levels were assessed in the perioperative period. The results showed that pa-
tients in the main group had more stable hemodynamic parameters, better PI, significantly lower postoperative pain,
and reduced glycemia and cortisol compared to the control group. Thus, multimodal anesthesia using dexmedetomi-
dine and regional blockade provides more effective analgesia, hemodynamic stability, and reduced stress response,

making it a priority approach in patients at high cardiovascular risk.

Key words: diabetic foot syndrome, peripheral nerve block, multimodal anesthesia, spinal anesthesia, dexmede-

tomidine, cortisol, diabetes mellitus.

Connection of the publication with planned re-
search works.

The article is a fragment of the research work of
the Department of Medicine of Catastrophes and Mili-
tary Medicine of the Kharkiv National Medical Univer-
sity of the Ministry of Health of Ukraine “Optimization
of anesthetic support for operations with diabetic foot
syndrome in obese patients” (state registration number
0120U10217).

Introduction.

Diabetic foot syndrome (DFS) is one of the most se-
vere complications of diabetes mellitus, often requiring
surgical intervention up to high limb amputation. These
interventions are accompanied by significant physio-
logical loads, especially in patients with comorbid con-
ditions such as obesity and systolic myocardial dysfunc-
tion. Anesthetic management of such patients poses a
significant challenge due to the expected high risk of car-
diovascular complications, ventilation disorders, hemo-
dynamic instability, increased sensitivity to hypovolemia
and a tendency to a pronounced stress response and is

associated with increased mortality in the postoperative
period [1, 2, 3].

In recent years, unilateral spinal anesthesia has been
actively used in surgical interventions on the lower ex-
tremities as a safe and controlled technique that mini-
mizes the risks of systemic hypotension [4]. At the same
time, the use of a multimodal anesthetic approach, in
particular intraoperative sedation with dexmedetomi-
dine and postoperative regional analgesia, allows influ-
encing various mechanisms of pain and stress response,
reducing the need for systemic analgesics and stabilizing
the patient’s condition [5, 6, 7].

Dexmedetomidine is a selective a2-adrenergic ag-
onist with pronounced sedative, sympatholytic and
analgesic properties, which not only improves patient
comfort during surgery, but also has a positive effect
on hemodynamics, perfusion and neuroendocrine re-
sponse. Its combination with regional blockade in the
postoperative period potentially enhances the effective-
ness of analgesia and helps reduce stress, cortisol and
hyperglycemia levels, providing adequate pain control.
[8, 9] For analgesia after amputations at the hip, iliac fas-
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cia blockade is effective [10], for amputations below the
knee — sciatic nerve blockade via the popliteal approach
[11].

The aim of the study.

To evaluate the efficacy and safety of a multimodal
approach to anesthesia, including unilateral spinal anes-
thesia, dexmedetomidine sedation, and postoperative
regional block, compared with traditional unilateral spi-
nal anesthesia in obese patients with systolic myocardial
dysfunction who have undergone high amputations due
to DFS.

Object and research methods.

The study was conducted at the Kyiv City Clinical Hos-
pital No. 1 in the period from 2021 to 2024. It involved
50 patients with diabetic foot syndrome who required
high lower limb amputation. All patients had concomi-
tant obesity (body mass index > 30 kg/m?) and systolic
myocardial dysfunction (left ventricular ejection fraction
(EF) <50% according to echocardiography). Depending
on the tactics of anesthetic management and postop-
erative analgesia, patients were divided into 2 groups -
control and main. Patients in the control group (n=25)
underwent unilateral spinal anesthesia with hyperbaric
bupivacaine solution 8-10 mg at the level of L4-L5 or L3-
L4, depending on anatomical features. Manipulation was
performed in the lateral position. If it was technically im-
possible to perform the puncture in the lateral position,
the procedure was performed in the sitting position, and
after the introduction of the anesthetic, the patient was
immediately placed on the side of the affected limb. The
surgical procedure started after 8-10 minutes.

Patients in the main group (n=25) received the same
unilateral spinal anesthesia, as well as intraoperative se-
dation with dexmedetomidine (bolus dose of 0.1 pg/kg/
min until reaching a level of consciousness of -1 points
on the Richmond Agitation Sedation Scale (RASS) with
subsequent infusion at a rate of 0.1-0.2 pg/kg/h). The
dose was calculated for ideal body weight. The level of
consciousness during the operation was maintained at a
level of -1 to -3 points on the RASS. The dexmedetomi-
dine infusion was stopped 15 minutes before the end of
the surgical intervention. After the surgery, patients in
the main group underwent ultrasound-guided iliac fas-
cia blockade in the case of amputation at the hip level or
sciatic nerve blockade via popliteal access in the case of
amputation below the knee with 20 ml of 0.25% bupiva-
caine solution with the addition of 50 pg of dexmedeto-
midine. A catheter was installed for prolonged regional
blockade, through which the anesthetic was re-admin-
istered in the same dose on the next day after surgery.

Preoperatively, all patients underwent a standard
clinical and laboratory examination. The main indicators
were assessed at three time points: before the onset of
anesthesia (baseline), 30 minutes after its onset, and
24 hours after surgery. Mean blood pressure, perfusion
index, glycemia and cortisol levels were analyzed. Blood
pressure was measured non-invasively. Perfusion index
(P1) was determined using pulse oximetry with extended
parameters. Blood tests to determine glucose and corti-
sol levels were collected from a peripheral vein.

Pain intensity was determined using a 10-point visual
analogue scale (VAS) (0 — no pain, 10 — the most severe
pain) before the start of surgery, 6 hours (when the ef-
fect of spinal anesthesia ended), and 24 hours after sur-

gery.

Inclusion criteria: confirmed type 2 diabetes; pres-
ence of VSD with indications for high amputation; BMI >
30 kg/m?; left ventricular EF < 50%; age category 50-80
years; tolerance to physical exertion, stable hemody-
namics; informed consent to participate in the study was
provided.

Exclusion criteria: allergy to local anesthetics; acute
heart failure; severe cognitive impairment or psychiatric
illness; severe hepatic or renal failure, adrenal patholo-
8y

Data are presented as mean % standard deviation
(M+SD). For intergroup comparisons, the t-test for in-
dependent samples was used. Results were considered
statistically significant at p < 0.05.

The study was conducted in accordance with the
ethical principles of the Declaration of Helsinki (1964, as
amended), the Universal Declaration on Bioethics and
Human Rights (1997), and the Council of Europe Con-
vention on Human Rights and Biomedicine (1997). All
patients provided informed written consent to partici-
pate in the study.

Research results and their discussion.

At the initial stage of the examination, the indicators
of patients in the control and main groups were statis-
tically comparable. The initial data on the patients are
shown in table.

Table — Data of patients in both groups

poramerer | COTogow [ Vangaue | puclvebe
Age, years 66.0416.2 6.26%5.75 0.3378
Sex (female/male) 16/9 14/11
BMI, kg/m? 36.1+5.1 37.56+4.38 0.1912
EF, % 42+4.7 39+5.3 0.2353

Baseline mean arterial pressure (MAP) did not differ
between the groups (93.5+12.2 mm Hg in the control
and 97.3+14 mm Hg in the main group; p=0.1583). How-
ever, already 30 minutes after the onset of anesthesia, a
significant decrease in MAP to 76.56+4.75 mm Hg was
observed in the main group, while in the control group
this indicator was 83.0844.95 mm Hg (p=0.000188).
After 24 hours, MAP remained statistically lower in the
main group (77.64+6.87 versus 88.5+10.76 mm Hg;
p<0.0001), which may indicate a more stable hemody-
namic profile in this category of patients (fig. 1).

Vasopressor support with low doses of phenyleph-
rine hydrochloride during surgery was required in 2 pa-
tients (8%) in the control group and 3 patients (12%) in
the main group. The difference between the groups was
not statistically significant (p=0.64).

The Pl before the onset of anesthesia was similar in
both groups (1.6+0.35 in the control and 1.58+0.46 in
the main; p=0.4301). After 30 minutes, the index signifi-
cantly increased in the main group to 3.74+0.98 com-
pared to 1.74+0.35 in the control (p<0.0001). After 24
hours, the Pl remained higher in patients of the main
group (1.8+0.38 versus 1.44+0.3; p=0.0004), which indi-
cates an improvement in microcirculation (fig. 2).

The intensity of pain according to the VAS before
the intervention was similar (6.6£1 in the control group
and 6.72+0.84 in the main group; p=0.3242). 6 hours
after surgery, the control group showed an increase in
pain syndrome to 7.88+0.66, while in the main group —
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Figure 1 — Dynamics of the level of SAT in patients of both groups.
a decrease to 3.4+1.04 (p<0.0001). After 24 hours, the
pain remained significantly lower in the main group
(2.12+0.78 versus 5.04+0.79; p<0.0001), which demon-
strates the effectiveness of the multimodal approach to
analgesia (fig. 3). The need for narcotic analgesics (mor-
phine hydrochloride was used) during the entire post-
operative period was on average 25.6 mg in the control
group, and 3.6 mg in the main group (p<0.0001).

Glycemia before anesthesia was 11.3+2.48 mmol/l in
the control group and 11.55+3.97 mmol/I in the main
group (p=0.3994). At the end of the operation, the dif-
ference remained insignificant (9.96+1.64 vs. 9.18+3.03;
p>0.26), but after 24 hours the glucose level in the main
group was significantly lower — 7.57+£1.47 mmol/I vs.
9.62+2.69 mmol/lin the control group (p<0.0005), which
may indicate better metabolic compensation (fig. 4).

The cortisol level before anesthesia did not differ be-
tween the groups (715.12+116.8 nmol/I in the control
and 728.04+98.3 nmol/I in the main group; p=0.3371).
At the end of the operation in the main group the in-
dicator decreased to 541.04+106.7 nmol/l, while in the
control group it remained higher compared to the main
group —591.44499.34 nmol/I (p=0.0452). After 24 hours,
an even more pronounced decrease in cortisol levels
was observed in the main group — 471.72+87.46 nmol/I
compared to 642.68+88.88 nmol/l in the control group
(p<0.0001), which indicates a decrease in the body’s
stress response (fig. 5).

The results obtained indicate the effectiveness of
the multimodal approach to anesthesia in patients with
severe comorbidities, in particular obesity and systolic
myocardial dysfunction, requiring high amputations due
to DFS. The combination of unilateral spinal anesthesia
with intraoperative sedation with dexmedetomidine
and postoperative regional anal-

=—&—control group

~{=-main group

gesia provided not only better pain
control, but also a decrease in he-
modynamic load, a decrease in the
level of stress response and a more
stable metabolic background. S.
Patil et al. when using dexmedeto-
midine for sedation in the intensive
care unit in the postoperative peri-
od in patients after coronary artery
bypass grafting noted a statistically
significant decrease in heart rate,
as well as a decrease in the need
for analgesics [12]. The administra-
tion of low doses of dexmedetomi-
dine has also been associated with
a reduced incidence of postopera-
tive delirium in older patients [13].

Although studies have been re-
ported in the literature indicating
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a potentially adverse effect of dex-
medetomidine on hemodynamics
[14, 15, 16], particularly in patients
with cardiac disease, no such ef-
fects were observed in our study. In
the presence of sufficient exercise
tolerance, stable baseline systolic
blood pressure, and elevated basal
cortisol levels, dexmedetomidine
did not lead to critical hemody-
namic changes. This may indicate
the safety of dexmedetomidine in
multimodal anesthesia with careful
patient selection.

The decrease in systolic blood
pressure in the main group without
the development of critical hypo-
tension indicates adequate vasodi-

Figure 3 — Pain intensity according to VAS in patients of both groups.

lation and a decrease in sympathet-
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ic activity, which is a characteristic
effect of dexmedetomidine. At the
same time, the higher Pl in patients
in this group demonstrates an im-
provement in peripheral microcir-
culation, which is important in cir-
culatory disorders characteristic of
patients with diabetes.

The Pl is an easy-to-measure in-
dicator determined by photopleth-
ysmography and indicates periph-
eral microcirculation. Many studies
have proven the importance of the
PI for assessing the quality of infu-
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Figure 4 — Dynamics of glycemia levels in patients of both groups.

pain assessment and even risk
stratification [16-23].

Several studies have shown
that low perfusion index is a pre-
dictor of mortality in both inten-
sive care units and 28-30-day
hospital mortality [17-19]. Lower
perfusion index values have also
been associated with an increased
risk of multiple organ dysfunction
and hospital mortality in patients
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predictor of adverse outcomes in
critically ill patients.

Pain control in the study group
was significantly better both in the immediate postop-
erative period (6 hours) and 24 hours. This confirms the
benefits of regional analgesia in the context of chron-
ic sensitization accompanying diabetic neuropathy. It
is known that effective pain relief reduces the body’s
stress response, and this was reflected in significantly
lower cortisol levels in the study group.

It should be noted that the control of cortisol levels
in the perioperative period is especially important in
patients with diabetes. Cortisol is a counterinsular hor-
mone, it not only stimulates gluconeogenesis in the liver
and inhibits glucose uptake by muscles, but also reduc-
es the affinity for insulin receptors, induces defects in
postinsulin receptors, reducing key mediators of insulin
action in peripheral tissues and thereby provoking insu-
lin resistance [26-29].

Therefore, the positive dynamics of the glycemia
level in the main group after 24 hours may be a conse-
qguence of the reduction of hormonal stress, stabilization
of the sympatho-adrenal system and improvement of
peripheral sensitivity to insulin. This has clinical signifi-
cance for reducing the risks of postoperative complica-
tions associated with hyperglycemia.

Thus, the results of the study confirm the feasibili-
ty of using a multimodal approach to anesthetic care in
high-risk patients. The use of dexmedetomidine as part
of the protocol allows not only to improve the quality of
anesthesia, but also to potentially reduce the incidence
of postoperative cardiovascular, metabolic and infec-
tious complications.

Figure 5 — Dynamics of cortisol levels in patients of both groups.

The limitation of the study is the relatively small sam-
ple size, which requires further studies to verify the re-
sults obtained. Also, the multimodal anesthesia in the
developed version can be applied to patients with stable
hemodynamics and tolerance to physical exertion.

Conclusions.

1. Multimodal anesthesia significantly changes the
quality of perioperative management in high-risk pa-
tients, provides deeper analgesia, more stable hemody-
namics and better restoration of microcirculation com-
pared to isolated spinal anesthesia.

2. A significant decrease in pain intensity, glycemia
and cortisol in the main group indicates effective sup-
pression of the body’s stress response, which is espe-
cially critical for patients with cardiac dysfunction and
diabetes.

3. Multimodal anesthesia with the use of dexmede-
tomidine and regional blockade may be a priority meth-
od of analgesia when performing high amputations in
patients with DFS on the background of obesity, espe-
cially in patients with high cardiovascular risk, provided
that hemodynamics are stable and tolerance to physical
exertion is maintained, which justifies the revision of
standards of anesthetic care in such patients.

Prospects for further research.

Volemic parameters and the quality of infusion ther-
apy can also significantly affect the course of the periop-
erative period, and we analyze them in a separate study.
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NEPUONEPALLIMHA CTPATErIA MPU BUCOKUX AMMYTALLIAX Y MALLIEHTIB 3
AIABETOM, OXWPIHHAM | CEPLIEBOIO HEAOCTATHICTIO:
POJ/Ib MY/IbTUMOA/IbHOI AHECTE3II

XapKiBCbKUIA HaLiOHaNbHUI MeauUUYHUIA yHiBepcuTeT (M. XapkKiB, YKpaiHa)
2KHN «KuiBcbKa micbKa KniHiyHa nikapHa Ne'» (m. Kuis, YkpaiHa)
olena77lev@gmail.com

MayieHmMu 3 0#CUPIHHAM, CUCMOAIYHO QUCYHKUiE Miokapda ma cuHOpomom diabemuyHoicmonu (CLC), akum
HeobXxiOHi 8UCOKI amnymauii HUXHIX KiHYi8OK, Hasexams 00 epynu Ha038u4aliHO BUCOKO20 AHECMe3iono2iyHo2o
pu3suKy. Memoto 0ocnioxceHHa 6ysa10 ouiHUMU egheKmusHiCMb Mys1bMUMO0OasIbHO20 OHEeCme3ios102iYHo20 Mioxody,
Wo roedHye yHinamepasnbHy CriHAAbHY aHecmesito, iHmMpaonepayiliHy cedayito O0ekcmedemomiouHomM ma
nicasonepayiliHy pezioHapHy 610Kady, y NopieHAHHI 3 MpaduyiliHowo criHanbHOK aHecmesi€ero. Y npocriekmusHe
paHOomizosaHe O00CniOweHHA 8Kaw4veHo 50 nayieHmise (mo 25 y koxcHil epyni). ¥ KoHmponoeHil epyni
3acmocosysanacs AuwWe yHinamepasnabHA CriHaAbHA aHecmesis, mooi K 8 OCHOBHIl — KOMOIHOBAHA MexHIKa.
OuiHrosanu cepedHili apmepianeHuli muck, iHOekc nepgpys3ii (Il1), iHmeHcusHicmb 60110 30 8i3yasILHO-AHA02080H0
wkKanoto (BALL), piseHb enikemii ma kopmu3zony y nepuonepayiliHuli nepiod. OmpumaHi pe3ysabmamu 3aceioyuu,
Wo nauyieHmu 0ocHOBHOI epynu manu b6inbw cmabinbHi MOKA3HUKU 2emMOoOUHaMIKU, Kpawul Il1, 3HaYHO Humcqul
pigeHb nicasaonepayiliHo2o 60110, @ MAKOX 3HUMEHHA 2aiKeMii ma Kopmu30sy MOPI8HAHO 3 KOHMPOLHOO 2Py MOoto.
TaKUM YUHOM, MYqAbMUMOOGIbHA AHEeCme3is 3 BUKOPUCMAHHAM 0ekcmedemomiOuHy ma pezioHapHoi 610Kkadu
3a06e3ne4vye eheKmusHiWy aHanbeesito, cmabinbHicme 2eMOOUHAMIKU Ma 3HUXEHHA cmpecosoi 8idnosidi, wo

pobume ii npiopumemHum niOXo00oM y NaujieHmie 8UCOKO20 cepuyeso-CyOUHHO20 PU3UKY.

Knrovoesl cnosa: cuHOpom diabemuyHoi cmonu, 6s10Kkada nepugepuvHuUx Hepsis, MysbmuMo0asabHA aHecmesis,
cniHanbHa aHecmesis, dekcmedemomiOuH, Kopmu3os, yykposul diabem.

3B8’A30K ny6niKauii 3 n1aHOBMMM HAayKOBO-A0CAIA-
HUMMK poboTamu.

CTatra € pparmeHTOM HayKoBO-AOCANiIAHOI poboTu
KadesLpy MeaMUMHU KaTacTpod Ta BiiCbKOBOI MeauLm-
HM XapKiBCbKOrO HaLiOHA/IbHOrO MeAUYHOrO YHiBepCu-
TeTy MiHicTepcTBa oxopoHM 340p0oB’A YKpaiHu «OnTm-
Mi3aujia aHecTesiosoriyHoro 3abesneyeHHs onepawin i3
CUHAPOMOM AiabeTUYHOI CTONW Yy NALIEHTIB 3 OXKUPIH-
HAM» (HoMep AeprKaBHOI peecTpauii 0120U10217).

Bcryn.

CuHapom giabetnyHoi ctonu (CAC) € oaHieto 3 Hali-
Ginbly TAXKMX GOPM YCKNaAHEHb LyKPOBOro aiaberty,
o yacto notpebye XipypriyHOro BTPyYaHHA ax 4O BU-
COKOI amnyTay,ii KiHWiBKKU. Lli BTpy4aHHA CynpoBOAXKY-
HOTbCA 3HAYHMMMK  i3i0NOTIYHUMKM  HaBaHTAXKEHHAMM,
0CO06/MBO Yy NALiEHTIB i3 CYyNyTHIMM CTaHaMM, TaKUMMU
AK OXKMPIHHA Ta CUCTONIYHA AMCOYHKLIA miokapaa. AHe-
cTesionoriyHe 3abesneyeHHs TaKUX XBOPWUX CTaHOBUTb
3HAYHMM BUK/MK Yepes O4iKyBaHWM BUCOKMI PU3MK Kap-
LIOBACKYNIAPHUX YCKMAZAHEHb, MOPYLUEHHA BEHTUAALT,
HecTabiNbHICTb remoguHamiKK, MiABULLEHY YYTAMBICTb
0,0 rinoBosEeMii Ta CXMJIbHICTb A0 BUPAXKEHOT CTpec-peakK-
LLiT Ta aCOLit0ETLCA 3 NiABULLEHOI NIETA/IbHICTIO B Nicnsa-
onepauirtHomy nepiogi [1, 2, 3].

YHinaTepanbHa cniHasbHa aHecTe3ia OCTaHHIMK po-
KamMM aKTUMBHO 3aCTOCOBYETbCA MPWU XipypriyHUX BTpY-
YaHHAX Ha HWMXKHIX KiHLiBKax AK 6e3neyHa Ta KOHTPO-
NIbOBaHa METOAMKA, O A03BONAE MiHIMi3yBaTU PUSUKM
CUCTeMHOI rinoTeHsii [4]. BogHoYac 3acTocyBaHHA My/b-
TUMOZLA/IbHOFO AHEeCTe3i0/IoNYHOro nigxo4y, 30Kpema
iHTpaonepauiliHoi ceaauii AgekcmeaeToMiAMHOM Ta nic-
naonepauinHoi perioHapHoi aHanresii, 4O3BONAE BNIN-
BaTM Ha pi3Hi mexaHi3amn 601bOBOI Ta cTpecoBoi Bigno-
Bifj, 3MeHLWyYn NoTpeby B CUCTEMHUX aHANbreTUKaX i
cTabinisyroum cTaH naujieHta [5, 6, 7].

[lekcmeneTomiguH €  CEeNEeKTUBHUM  aroHicTom
02-agpeHopeLenTopiB i3 BUPAXKEHUMU CeAaTUBHUMM,
CMMMNATONITUYHUMM Ta aHANTETUYHUMM BNACTUBOCTAMM,
O [03BOJIAE HE /IMLIE MOKPALLUTU KOMOPT MNaLieHTa
nig 4ac onepadii, ane m NO3UTUBHO BMJIMHYTU Ha remMo-
OVHaMmiKy, nepdysito Ta HEMPOEeHAOKPUHHY BiAmnoBigb.
Moro noeaHaHHA 3 perioHapHoto 610KaA0k0 B nicasone-
pauinHoMmy nepioai NOTeHLUiMHO Niacnatoe edeKTUBHICTb
aHanresii Ta CNPUAE 3HMUMKEHHIO PiBHA CTPeCy, KOPTU30-
Ny Ta rinepraikemii, 3abe3neyye afeKBaTHUIN KOHTPO/Ib
6onto [8, 9]. Ana 3HeboNeHHA nicns amnyTaLili Ha cTer-
Hi edeKTUBHOW € Bnokaaa 3ayxBuHHOI dacuii [10], npwn
amnyTaLisix HUX4Ye KonliHa — 6/10Kaaa CigHUYHOro Hep.a
nigkoniHHMm goctynom [11].

Merta gocnigeHHs.

OujiHnTM edeKTUBHICTbL | 6e3neky MynbTUMOAANb-
HOTO niaxoay A0 aHecTesii, WO BK/IOYAE yHiNaTepaibHy
CniHaNbHY aHecTesito, cefauito AeKCmeneTOMIANHOM Ta
nicnsonepauiiHy perioHapHy 6/710KaZy, Y NOPIBHAHHI 3
TPaAMLiMHO YHiNaTepasbHO ChiHa/IbHOW aHeCTe3iEr
Yy NALEHTIB 3 OXMPIHHAM i CUCTONIYHOWO AUCPYHKLiED
MiOKapaa, AKi nepeHec/n BMCOKI amnyTauii BHAaC/iA0K
cAac.

O6’eKT i meTOAU AOCNiAXKEHHSA.

JocnigxkeHHs nposBedeHo Ha 6asi KHIM «Kuiscbka
MiCbKa KJiHibYHa nikapHA Nel» y nepiog 3 2021 no 2024
POKW. Y HbOMY B3AaM y4acTb 50 NaLLiEHTIB i3 CUHAPOMOM
AiabeTnyHoOI cTonu, AKi NnoTpebyBanu BUCOKOI amnyTaLii
HUXHbBOT KiHLiBKMW. YCi NALiEHTM Man CYNYTHE OXMPIHHA
(iHaekc macu Tina = 30 kr/m?) Ta cUCTONIYHY AMCPHYHK-
uito miokapaa (¢pakuis Bukuay (OB) nisoro wayHouKa
<50% 3a gaHuMu exoKapgiorpadii). B 3anexHocTi Big
TAKTUKKU aHecTesionoriyHoro 3abesneyeHHAa Ta nicna-
onepawiiHoi aHanresii nauieHTiB 6yn0 po3aineHo Ha 2
rPYNun — KOHTPO/IbHY | OCHOBHY. lNaLiEHTaM KOHTPObHOI
rpynu (n=25) npoBogunacb yHinatepanbHa chniHanbHa
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aHecTesia rinepbapHUM po3umMHOM byniBakaiHy 8-10 mr
Ha piBHi L4-L5 a6o L3-L4 B 3a1€KHOCTI Bif, aHaTOMIYHUX
ocobnmsocter. MaHinynauia BMKOHyBanacb B MOAO-
YKEHHI Ha 6oui. Mpu TeXHIYHIN HEMOKMBOCTI NPOBECTU
NyHKLilO B NOJIOXEHHI Ha 6oui, npoueaypy nposoanam
B MOJIOXKEHHI CMAAYM, | Nicna BBEAEHHA aHECTeTMKA na-
LiEHTA HeramHo BKAaZann Ha BiK ypaxKeHOoi KiHLiBKM.
Yepes 8-10 XBUANH PO3NOYMHANM XipypriyHKIA eTan.

MauieHTn ocHOBHOI rpynu (n=25) oTpMmyBann Taky
K YHinatepasbHy CniHa/ibHY aHecTes3itlo, a TAaKOX IHTpa-
onepaLiiiHy cepauilo gekcmegetTomignHom (b6ontocHa
803a 0,1 MKr/Kr/xB A0 AOCATHEHHA PiBHA cBigomocTi -1
6an 3a Richmond Agitation Sedation Scale (RASS) i3 no-
danbwoto iHdysiero 3i weuakictio 0,1-0,2 mr/kr/rog).
[lo3a po3paxoByBanacb Ha igeanbHy macy Tina. PiBeHb
CBiAOMOCTI NpOTAroMm onepauii NigTPMMyBann Ha PiBHi
Big -1 no -3 6anis 3a RASS. IHdysito aekcmeneTomian-
Ha NpUNUHAAM 3a 15 XBWAMH A0 KiHUA onepaTMBHOrO
BTPY4YaHHA. licna 3aKiHY4eHHA XipypriyHOro etany nawi-
€HTAM OCHOBHOI rpynu nig Y3/[-Hasirauieo nposoanaun
6noKaay 34yxBMHHOI dacuii y BMNagKy amnyTauii Ha
piBHi cTerHa abo * 610Kagy CigHUMYHOrO Hepsa NigKo-
NiIHHMM 4OCTYNOM Yy BMMALKYy amMnyTaLil HUXKYe KoniHa
po3umHom byniBaKaiHy 0,25% 20 mn 3 gogasaHHAM 50
MKI geKcmeneToMianHy. BctaHoBntoBanu KaTtetep ana
NpPoJIOHrOBaHOI perioHapHoi 610Kaau, Yepes AKUiA Nos-
TOPHO BBOAM/IM @aHECTETUK B Ti Camiii f03i Ha HACTyNHY
£o6y nicna onepadii.

MepenonepaliitHO yciMm NauieHTam NpoBOAUAN CTaH-
OapTHe KNiHiKko-nabopaTopHe ob6cTexkeHHsA. OCHOBHI No-
Ka3HWKW OLHIOBA/IN Y TPbOX YAaCOBMX TOYKaX: A0 nNo4vaT-
Ky aHecTesii (BUXiaHu1i piBeHb), Yepes 30 XBUAMH nicas i
NnouYaTKy, a TakoX vepes 24 roanHu nicna onepau,ii. AHa-
Ni3yBanu cepepHiit apTepianbHUM TUCK, iHAEKC Nepdysii,
piBeHb rnikemii Ta KOpTM30ay. BumiptoBaHHA apTepianb-
HOTO TUCKY MPOBOAUIN HEIHBA3UBHUM METOAO0M. IHAEKC
nepdysii (IM) BU3Ha4YanM 3a AONOMOrOH Ny/NbCOKCUME-
Tpii 3 po3wmpeHnmn napametpamu. AHani3 Kposi ana
BM3HAYEHHA PIBHA [1OKO3M i KOpTU30/y Habupanu 3
nepudepunyHoi BEHW.

IHTeHcuBHicTb 6onto BM3HAYanm 3a 10-6anbHoOMO Bi-
3ya/ibHO-aHanorosoto wkanoto BALI (0 — BigcyTHicTb
6onto, 10 — HalicunbHiWKMKA 6inb) A0 NoyaTKy onepauyi,
yepes 6 roauH (KoM 3akKiHYyBaBCA BMIMB CMiHaNbHOI
aHecresii) Ta Yyepes 24 rogMHK Nicns XipypriYyHoro BTPy-
YaHHA.

KpuTepii BKAKOYEHHS: MiATBEPAMNKEHUN LYKPOBUM
Aiabet 2 tuny; HassHicTb CAC 3 NoKasamu [0 BWUCOKOI
amnyTaui; IMT = 30 kr/m?; ®B niBoro wayHouka < 50%;
BiKoBa KaTeropia 50-80 pokiB; TonepaHTHiCTb A0 ¢i3ny-
HOrO HaBaHTa)KeHHs, cTabinbHa remoAMHaMiKa; HagaHa
iHpopmoBaHa 3roga Ha y4acTb Y AOCAIAKEHH.

KpuTtepii BUKNOYEHHA: anepria Ha MicLLeBi aHecTeTu-
KW; roCcTpa cepueBa HeAOCTATHICTb; TAXKKI KOTHITUBHI No-
pyweHHA abo NcuxiuHi 3aXBOPIOBAHHA; TAXKKA NeYiHKoBa
ab0 HMPKOBA HEAOCTATHICTb, MATONOTIA HAAHUPKIB.

[aHi nogaHo y BuUrnagi cepegHboOro 3HayeHHA +
CTaHAAPTHOTO BiaxwuaeHHa (M+SD). Ona MixXrpynoBumx
NOpiBHAHb BMKOPWCTOBYBAaNWN t-TECT ANA He3aNneKHWX
BMOBIPOK. Pe3ynbTaTi BBaXKaNM CTaTUCTUYHO 3HAYYLLMMM
npu p<0,05.

JocnigrKeHHA BMKOHAHO 3 AOTPUMAHHAM eTUYHMX
npuHumMniB enbciHcbKOT geknapauii (1964 p., 3 nonpas-
Kamu), YHiBepcanbHOI Aeknapauii 3 6ioeTMkn Ta npas
mopguHu (1997) Ta KoHBeHuji Pagn €sponu 3 npas /ito-

AnHK Ta BiomeamumHm (1997). Yci nauieHTn Haganu iH-
$bopMoBaHy NMCbMOBY 3roZly Ha y4acTb Yy AOCAIAMKEHHI.

Pe3ynbTatu AocCnigKeHHA Ta ix 06roBopeHHs.

Ha nouatkoBomy eTani 06CcTeXXeHHA NOKA3HUKK Y Na-
LLiEHTIB KOHTPO/IbHOT Ta OCHOBHOI rpynu Byan CTaTUCTUNY-
HO 3iCTaBHUMMU. BuUXigHi gaHi npo nauyieHTiB 3a3Ha4veHi B
Tabnuu,i.

CepegaHin aptepianbHuit Tnck (CAT) y BuxigHOMy
CTaHi He Bigpi3HABCA MixX rpynamm (93,5+12,2 mm prT.
CT. Y KOHTPOAbHiN Ta 97,3t14 MM pT. CT. B OCHOBHIl1;
p=0,1583). MpoTe BKe yepe3 30 XBUAMH NiCNA NOYATKY
aHecTesii B OCHOBHIN rpyni cnocrepirasoca gocToBipHe
3HUKeHHA CAT po 76,56 £ 4,75 mm pT. CT., TOAj AK Y KOH-
TPOAbHIM rpyni Len NoKkasHKK ctaHosuB 83,08 £ 4,95 mm
pT. cT. (p=0,000188). Yepes 24 rognuHu CAT 3anuwasca
CTaTUCTUYHO HUXKYMM B OCHOBHIN rpyni (77,64 + 6,87
npotn 88,5+ 10,76 mm pT. cT.; p<0,0001), wo moxe
CBiAYNTM Npo CTabinbHIWMA remoanHamiuyHKii npodinb
y Lji€i KaTeropii nauieHTis (puc. 1).

Tabnuua — [aHi nauieHTis o60x rpyn

MoKasHu1K KoHTponbHa OcHoBHa P MiXK
rpyna (n=25) [rpyna (n=25)| rpynamwu
BiK, pokiB 66,0416,2 6,26+5,75 0,3378
CraTb KiH. — 16, XKiH. — 14,
yon.—9 yon.—11
IMT, Kr/m? 36,1+5,1 37,5614,38 0,1912
®B, % 4247 3945,3 0,2353

BasonpecopHa niaTpMmka mannmu gosamu deHi-
nedbpuHy rigpoxaopuay nig vac onepauii 3Hagobunacs
2 nauieHTam (8%) y KOHTPOAbHIl rpyni Ta 3 nawieHTam
(12%) B ocHOBHiIM rpyni. PisHWLA MixK rpynamu 6yna cTa-
TUCTUYHO He3HauvyLwoto (p=0,64).

INM po noyaTKy aHecTesii 6yB nogibHm B 0box rpy-
nax (1,6 £ 0,35 y KOHTponbHilt Ta 1,58 + 0,46 B OCHOB-
Hil; p=0,4301). Yepes 30 XBUIMH iHAEKC 3HAYyLWe Nia-
BULLMBCA B OCHOBHIN rpyni go 3,74 + 0,98 nopiBHAHO 3
1,74 £ 0,35 y KoHTpOAbHiIl (p<0,0001). Yepes 24 rogu-
HM 1M 3anMWaBcA BULWMM Yy MALIEHTIB OCHOBHOI rpynu
(1,8+0,38 npotn 1,44 +0,3; p=0,0004), wo cBigYUTb
Npo NoKpaLlLeHHA MikpoumpKynauii (puc. 2).

IHTeHCcMBHICTb 60nt0 33 BALL g0 noyatKy BTpy4aH-
HA Oyna noaibHoto (6,6 1 y KOHTPO/bHIMA rpyni Ta
6,72 + 0,84 B ocHOBHil1; p=0,3242). Yepes 6 roguH nicaa
onepaLiiiy KOHTPO/IbHIN rpyni cnocTepiranocs 3poCTaHHA
6onboBOro cMHapomy ao 7,88 + 0,66, ToA4i AK B OCHOBHIi
rpyni — 3HM»KeHHs ao 3,4 + 1,04 (p<0,0001). Yepes 24 ro-
OWHM Binb 3anMWaBca AOCTOBIPHO MEHLIUM B OCHOBHIl
rpyni (2,12 + 0,78 npotu 5,04 + 0,79; p<0,0001), wo ae-
MOHCTPYE eDEeKTUBHICTb MyIbTUMOAANBHOTO NiAX0AY A0
aHanresii (puc. 3). MNotpeba B HAPKOTUUYHUX aHANbrETU-
Kax (3acTocoByBaBcsa MopdiHy rigpoxaopua) NpoTArom
BCbOro nicisonepauinHoro nepioay cknagana y cepea-
HbOMY B KOHTPO/bHIM rpyni 25,6 mr, B OCHOBHi — 3,6 Mr
(p<0,0001).

lnikemia po aHectesii crtaHosuna 11,3 12,48
MMOJIb/N Y KOHTPONbHIN rpyni Ta 11,55 + 3,97 mmonb/n
B OCHOBHIl (p=0,3994). HanpukiHui onepauii pisHMLA 3a-
Nivwanaca HesHauywoto (9,96 + 1,64 npoTtn 9,18 + 3,03;
p>0,26), ogHaK yepes 24 rogMHU piBeHb [OKO3U B OC-
HOBHI rpyni 6yB AOCTOBIPHO HMXKuMm — 7,57 £1,47
Mmonb/n npot 9,62 +2,69 MMONb/N Yy KOHTPOJIbHIM
(p<0,0005), WO MO3Ke CBiAYMTM NPO Kpally MmeTabosiuHy
KomneHcaluito (puc. 4).
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YEPE3 24 IO

PucyHoK 1 — iuHamika pisHa CAT y nauieHTiB 060x rpyn.

PiBeHb KOpTU301Yy [0 aHecTesii He Bigpi3HABCA MiXK
rpynamu (715,12 + 116,8 HMONb/N Yy KOHTPO/bHINA Ta
728,04 + 98,3 HMonb/n B ocHOBHIN; p=0,3371). Hanpu-
KiHUi onepauii B OCHOBHI/ rpyni MOKasHWK 3HM3UBCA
0o 541,04 £106,7 HMOANb/N, TOAi AK Y KOHTPOAbHIN
3a/IMLWIABCA BULLMM NOPIBHAHO 3 OCHOBHOM TPynot —
591,44 + 99,34 Hmonb/n (p=0,0452). Yepes 24 rogmHu
cnocrepiranoca e 6inbll BUPaXKEHEe 3HUMKEHHA PiBHA
KOPTU30/y B OCHOBHIW rpyni — 471,72 + 87,46 HMOANb/N

nopiBHAHO 3 642,68 + 88,88 HMONb/N1 Y KOHTPO/IbHIl
(p<0,0001), o CcBiAYMTb NPO 3MEHLLIEHHA CTPECOBOI BiA-
nosiai opraxiamy (puc. 5).

OTpuMaHi pesynbTaTu cBig4aTb Npo edeKTUBHICTb
3aCTOCYBaHHA MY/IbTUMOLANBHOMO MiAxoAy [0 aHecTe-
3ii y XBOPMX 3 TAXKKOI CYyNyTHbOIO MaTONOriE0, 30KpeMa
OXMPIHHAM Ta CUCTOMIYHOW AMCOYHKLiED MioKapaa,
WO noTpebytoTb BMCOKMX amnyTauil BHachnigok CAC.
MoeaHaHHA yHiNaTepanbHOI cNiHaNbHOI aHecTesil 3 iH-
TpaonepauiiHol cefauielo AeKCMeaeTOMIAMHOM Ta
nicnsonepauiiHol perioHapHO aHanresielo 3abesne-
YM/IO HEe NULLIE KPaLLM KOHTPOIb 60110, a 1 3MEHLUEH-
HA TEMOAMHAMIYHOTO HaBaHTAXKEHHSA, 3HUMKEHHA PiBHA
CTpecoBoi BignoBiai Ta 6inbw cTabinbHUii meTaboniu-
Hul ¢oH. S. Patil et al. npm 3acTocyBaHHI gekcmeaeTo-
MigMHY onAa cepauii y BigaineHHi iHTeHCMBHOI Tepanii B
nicnsonepauiiHomy nepiogi nauieHTam nicia aopToKo-
POHAPHOrO LWYHTYBAHHA BiA3HAYMAWU CTAaTUCTUYHO 3HA-
YyLLE 3HUMKEHHSA YaCTOTM CepLIEBMX CKOPOUEHb, a TAKOX
3MeHLWeHHA noTpebu B aHanbretnkax [12]. BeegeHHs
HU3bKWX [03 AeKCMeAEeTOMIAMHY TaKOX acoLitoBaNoCh
3i 3MEHLWEeHHAM YacToTW nicasonepauinHoro genipito y
naui€eHTiB cTapworo Biky [13]. Xoya B niTepatypi onuca-
Hi flOCNiAyKeHHS, WO BKa3ylTb Ha NOTEHLiMHO Hecnpu-
ATAIVBUIA BMNIMB AEKCMEAEeTOMIAMHY Ha reMOogMHaMIiKy
[14, 15, 16], 30Kpema y MNaLiEeHTIB i3 KapaiasbHOO Na-

TO/OTIEN, Y HAWOMY AO0CAIAMKEHHI

==0— KOHTPOJIbHA IPyIa

=i~ 0CHOBHA TpyIa
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BUXIJIHUI PIBEHD YEPE3 30 XB

ETAIIN CTIOCTEPEXEHH

Taknx edekTiB BUSIBIEHO He byno.
3a ymOB [0CTaTHbOI TONEPAHTHO-
CTi A0 i3MYHOro HaBaHTaXKEHHSA,
CTabiNIbHOrO BUXIAHOMO PiBHA CU-
CTONIYHOTO apTepiasibHOro TUCKY
Ta NiaBMWeHoro 6asanbHOro piBHA
KOPTM30/Y, 3aCTOCYBaHHA AeKCMme-
OEeTOMIAMHY He NpU3Beno A0 Kpu-
TUYHUX TEMOANHAMIYHMX 3MiH. Lle
MOXKe CBiguMTM npo 6Hes3neyHicTb
BMKOPWCTaHHA AeKCMeAeTOMIANHY
B PaMKax MyIbTMMOAANbHOI aHe-
cTesii 3a peTe/ibHOro nonepeaHbo-
ro Bifbopy nauieHTiB.

3HuMKeHHA CAT B OCHOBHIM
rpyni 6e3 po3BUTKY KPWUTUYHOI Ti-

YEPE3 24 TO .
A NOoTeH3Il CBIAYNTb NPO adeKBaTHY

PucyHoK 2 — iuHamika IM y nauieHTis o60ox rpyn.

Ba3oAusaTalilo  Ta 3MEHLUEHHA
CMMNATUYHOT aKTUBHOCTI, WO € Xa-

=@—KOHTpOJIbHA I'pylla === 0CHOBHa Ipyla

BAIIL, BAJIU
[ N -

BUXIAHUN PIBEHD

YEPE3 6 TOJ]
ETAIIM CIIOCTEPEXXEHHSI

paKTepHUM eheKTOM LeKCMeaeTo-
MiauHy. BogHouyac BMWMIA iHAEKC
nepdysii y nauieHTiB L€l rpynn ae-
MOHCTPYE MOKpaleHHA nepude-
PUYHOT MIKPOLMPKYAALIT, WO Mae
BaXK/IMBE 3HAYEHHA MPU NOPYLLEH-
HAX KPOBOODIry, XxapaKkTepHux 4ns
NaLL€eHTIB i3 LYKpOBUM AiabeTom.
IN € npocTMm y BUMIpIOBaHHI
MOKAa3HWKOM, L0 BM3HAYAETbCA
meToaom dotonnetnsmorpadii, i
CBiAYNTb NPo NepudepryHy Mikpo-
uMpkynauito. barato pocnigxeHb
[0Benn 3Havywictb IM 4na ouiHKM
AKoCTi iHOY3ilHOT Ta Basonepcop-
HOI Tepanii, aaeKBaTHOCTI pecycuu-
Tauii NpuY WoKax, oLiHKM 60110 i Ha-
BiTb cTpaTMdiKauii pusmky [16-23].

YEPE3 24 TOJ

PucyHoK 3 — IHTeHcuBHicTb 60110 no BALL y nauieHTis 060x rpyn.
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[ekKinbka pocnigreHb npopge-
MOHCTPYBa/I1, WO HU3bKi 3HaYeH-
HA I € NpeguMKTOPOM CMEPTHOCTI
AK Y BiAAiNeHHAX IHTEHCUBHOI Te-
panii, Tak i 28-30 geHHoI rocnitanb-
HOi JneTanbHocTi [17-19]. Takox
HWUXKYi 3Ha4veHHs Il acouitoBanncb
3 NiABULLEHMM PU3MKOM MNoAiop-
raHHOI ANCOYHKLIT Ta rocnitanbHOI
NEeTaNbHOCTI Y NALLEHTIB 3 rTOCTPMM
NOLWKOAMXKEHHA HUPOK Ta CenTu4-
HMM WoKom [24, 25]. CykynHicTb
UMX OaHUX O03BOJIAE PO3rNagaTu
HU3bKUIN nepdysiiHUA iHOEKC AK
YYTAMBUIMA iHAMKATOP NOPYLUEHHS
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=&— KOHTPOJIFHA IPyIIa

== 0CHOBHa rpyna
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MIKPOLUMPKYNALUii Ta npeguKTop
HEeCNpPUATANMBUX HACNIgKIB Yy Kpu-

PucyHoOK 4 — fiuHamika piBHA rmikemii y nauieHTiB o60ox rpyn.

TUYHO XBOPMX NALLiEHTIB.

KoHTponb 6010 B OCHOBHIl
rpyni 6yB CyTTEBO Kpawum K y
HanbaMKYOoMy nicnsonepauiiHo- 700
My nepioai (yepes 6 roguH), Tak i
yepes 24 roanHu. Lle nigTBepaKye
nepesaru perioHapHoi aHanresii
B YMOBAaX XPOHIYHOI ceHcubiniza-
uii, Wo CcynpoBOAKYE AiabeTUuHy
HeBponarTito. Bigomo, wo edek-
TUBHE YCYHEHHS 600 3HUXKYE pi-
BEHb CTpPeC-peaKLii opraHiamy, i ue
3HaMWNO BigobpaXKeHHs y AocCTo-
BipHO HM)YMX MOKa3HMKax KOpPTU-
30/1y B OCHOBHI# rpyni.
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B KIHI[I OIIEPAIIT
ETAIIM CITOCTEPEXXEHHS

YEPE3 24 I'OJ

piBHA KOPTM30/y B Nepuonepaw,in-
HOMY nepioAi 0cob6MBO BaXKAMBUIA
y NauieHTiB 3 LyKpoBUM aiabeTom. KOpTM30/1 € KOHTPIH-
CY/IAPHUM FTOPMOHOM, BiH He Ti/IbKM CTUMYJIHOE T/THOKO-
HeoreHes y neYiHui Ta NPUrHiYye NOMIMHAHHA [1IOKO3M
M’i3aMM, @ 1 3HUKYE CNOPIAHEHICTb A0 pPeLenTopis iH-
CyNiHy, iHAYKYE AedeKTU NOCTIHCY/NIHOBUX peLenTopis,
3MEHLLYHYM KIOYOBI MeaiaTopw Aji iHcyniHy B nepude-
PUYHUX TKAHWHAX Ta TUM CAMMUM NPOBOKYHOUM IHCYNIHO-
pe3ncTeHTHICTb [26-29].

OTXe, NO3UTMBHA AMHAMIKa piBHA rnikemii B oc-
HOBHIlM rpyni Yyepe3 24 roguHM MoXe ByTu HacnigKkom
3MEeHLLEHHA FOPMOHANbHOTO CcTpecy, cTabinisauii cum-
naTo-apeHasoBoi CUCTEMM Ta MOKPALLEHHA nepwu-
depuyHoi yyTamMBoCTi A0 iHCyniHy. Lle mae KaiHiyHe
3HAYeHHA [ANA 3HUMXKEHHA PU3MKIB nicnsonepauiiHmx
YCKNaZHeHb, NOB’A3aHKX i3 rinepraikemieto.

TakMM UYMHOM, pe3ynbTaTu AOCAIAMKEHHA niaTeep-
[OKYIOTb AOLINBHICTb 3aCTOCYBAHHA MY/bTUMOAANLHOIO
niaxoay A0 aHecTesiosioriYHOro 3abesnevyeHHA y naui-
€HTIB BMCOKOrO pPU3MKYy. BMKOpuMCTaHHA aekcmepeTo-
MiOVHY AK YaCTUHW NPOTOKO/Y [03BO/AE He nLe Mo-
KpawWMTK AKICTb aHecTesil, a ¥ NOTEeHLiNHO 3MEHLINTH
YacToTy nicnsonepaLinHUX KaphioBacKyNApHUX, MeTa-
60NiIYHUX Ta IHPEKLIAHNX YCKNAAHEHD.

ObMmeKeHHAM [OCNigXKEeHHA € BiHOCHO HeBenu-
Ka BMBipKa, Wo noTpebye nofanblinx AOCAiAKEHb ANA
BepudiKaLii oTpMmaHuMxX pe3ynbTaTiB. TaKOXK MY/IbTUMO-
[JanbHa aHecTesiA B po3pobieHOMy BapiaHTi moxke byTu

PUCYHOK 5 — IuHamiKa piBHA KOPTMU30/Y Y NaLlieHTiB 060X rpyn.

3aCTOCOBaHa MalieHTam 3i cTabinbHO reMoAnHaMIKO
Ta TONEPAHTHICTIO A0 Pi3UYHOrO HaBaAHTAXKEHHS.

BucHOBKM.

1. MynbTMmoganbHa aHecTesid CYTTEBO 3MIHIOE
AKICTb NepuonepauimHOro MeHeaMeHTy Yy MauieHTIB
BMCOKOTO puU3uKy, 3abesneuye rmunbwy aHanresito, cTa-
6iNbHiWY remoaMHaMiKy Ta Kpallie BiAHOB/NEHHA MiKpo-
LMPKYNALLT NOPIBHAHO 3 i30/1bOBAHOIO CMiHANbHOO aHe-
cTesieto.

2. [locToBipHE 3HUXEHHSA iIHTEeHCUBHOCTI 60110, rike-
Mii Ta KOPTU30/y B OCHOBHIN rpyni cBiAYMTb NpPo edeK-
TMBHE MPUTHIYEHHA CTPeCcoBOi BiANOBIAI OpraHiamy, Lo
€ 0COBAMBO KPUTUYHMM ANA NALIEHTIB 3 KapAia/ibHO
ancoyHKuieto Ta giabetom.

3. MynbtumoganbHa aHecTesia i3 3acToCcyBaHHAM
AeKcMeneToMiAMHY Ta perioHapHOoi 6i1okaam moxe byTu
NPIOPUTETHUM METOAOM 3HEeOONEeHHA MPU BUKOHAHHI
BMCOKMX amnyTauiin y nauienTtis 3 CAC Ha POHi OXMpPiH-
HA, 0CO6/IMBO Y XBOPUX 3 BUCOKMM CEPLEBO-CYAUHHUM
PU3MKOM, 332 YMOBMW CTabifibHOI reMoAnHAMIKK Ta Tose-
PaHTHOCTI A0 $i3MYHOro HaBaHTAXKEHHSA, WO 06rpyHTO-
BYE Mepernag, CTaHAapTiB aHecTesionoriyHoro 3abesne-
YEHHA Y TaKMX NaLLiEHTIB.

MepcnekTMBM NOAANbLUNX AOCNIAMKEHD.

BosieMiyHi NOKasHWMKK Ta AKicTb iHPY3iliHOI Tepanii
TaKOX MOXKYTb CYTTEBO BM/IMBaTK Ha nepebir nepuone-
pauiHoro nepiogy, i ix My aHani3yemMo B OKpemomy A0-
CNiAMKeHHI.
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NEPUOMEPALIMHA CTPATETIA MPU BUCOKUX AMMYTALIAX Y MALIEHTIB 3 AIABETOM, OXWUPIHHAM | CEP-
LLEBOIO HEAOCTATHICTIO: POJIb MY/IETUMOAA/IbHOT AHECTE3IT

Nesunupka O. B., Aly6iscbKa C. C.

Pe3stome. MaLiEHTN 3 OXMUPIHHAM, CUCTONIYHOW AUCPYHKLIEID MiOKapAa Ta CMHAPOMOM AiabeTuyHoi cTonu
(CAC), aKi noTpebytoTb BUCOKMX amMNyTaLid HUMKHIX KiHLIBOK, MpeACTaBAAOTb rpyny HaA3BMYaNHO BUCOKOTO PU3UKY
B aHecTe3ionoriyHiiM npaktuui. OnTnumisauis nepuonepauinHoro BeAeHHA UMX NALIEHTIB 3a/IMWIAETLCA CKAAAHUM
KNIHIYHMM 3aBOAHHAM.

MeTa: ouiHUTM epeKTUBHICTb | 6e3MeKy MybTUMOAANLHOIO NiAXOA4Y A0 aHecTesii, Wo BK/IOYAE yHinaTepasb-
HY cniHanbHy aHecTesilo, cedallilo AeKcMmeaeToMigAMHOM Ta nicasonepauiiHy perioHapHy 6/10Kaay, y NOPiBHAHHI
3 TPagMLUIHO YHiNaTepasibHOK CMiHA/IbHOK aHEeCTEe3iEl Y NALLEHTIB 3 OXUPIHHAM i CUCTONIYHOK AUCOYHKLiE
MioKapAa, AKi nepeHecan BUCOKI amnyTauii BHacnigok CAC.

MpoBeaeHO NopiBHANbHE AOCAIAMKEHHA 33 y4acTio 50 NaLieHTIB, AKMM 3anaHOBaHI BUCOKI amnyTaLii HUXKHIX
KiHL,iBOK Yepes cMHApoM giabeTnyHoi ctonu. MNauieHTn 6yan paHAoMi30BaHi Ha A4Bi piBHi rpynu (n=25). KoHTpobHa
rpyna oTpMmyBana /iMie yHinaTepasibHy CriHa/ibHy aHecTesito, TOAi K B OCHOBHIM rpyni 3acTocoByBasacb My/bTU-
MoZasnibHa aHecTesiA, sIka BK/AYana yHinatepanbHy CniHa/NbHY aHecTesito, iHTpaonepauinHy cegauito Aekcmeae-
TOMiAMHOM Ta 6/10Kaay nepudepUUHNX HEPBIB HUMKHBOI KiHLiBKM. CepeaHi apTepianbHUN TUCK, iHAEKC nepodysii,
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iHTEHCMBHICTb 60110 NO Bi3yasibHO-aHa0roBil WKani (BALL), riikemisa Ta piBeHb KOPTU30/y B CUPOBATL, KPOBI BUMI-
proBanunCs B KAKOYOBI NepuronepaLiiHi MOMEHTHM Yacy.

MaLieHTN B OCHOBHIW rpyni NpoaeMoHcTpyBaau binbl CTabifbHUI cepeaHin apTepianbHUIA TUCK, BULLMIA iHAEKC
nepdysii yepes 30 xBUAKUH Ta 24 roguHu nicaa onepaii (p<0,001) Ta 3HAaYHO HMMKYI MOKa3HMKM Bonto Yepes 6 Ta 24
roAMHU nicas onepatMBHOro BTpydYaHHsa (p<0,0001). PiBHi riikemii Ta KOpTU30y ByAN HUKYMMMK Nicas onepauii B
OCHOBHIM rpyni (p<0,05).

MynbTMMOAANbHA aHecTe3iA 3a 3anNpPONOHOBAHOK METOAMKOK 3abe3neyye rmbLy aHanresito, cTabinbHiwy re-
MOAMHAMIKy Ta Kpalle BigHOBAEHHA MIKPOLMPKYANALi NOPIBHAHO 3 i30/1bOBAHOIO CMiHA/IbHOK aHECTE3IE | MOXKe
OyTN NPIOPUTETHUM METOAOM 3HEDO/IEHHA NPU BUKOHAHHI BUCOKUX amnyTau,in y nauieHTiB 3 C4C Ha pOHi OXKMpPiHHA,
0COBNMBO Y XBOPUX 3 BUCOKUM CEPLEBO-CYAMHHUM PU3UKOM. JOCTOBIpHE 3HUMKEHHSA IHTEHCUBHOCTI 6010, TNikemil
Ta KOPTM30/1y B OCHOBHIM Fpyni CBiAYNTb NPO ePeKTUBHE NPUTHIYEHHA CTPECOBOI BiAMNOBIAj opraHiamy, Lo € 0ocobau-
BO KPUTUYHMM A5 NALLEHTIB 3 KapaianbHo AncdyHKLUieo Ta giabeTom.

Kntovosi cnoBa: cuHapom aiabetmnyHoi ctonu, 610Kaga nepudbepuyHnX HepBiB, MyIbTUMOAA/IbHA aHecTesiA,
cniHanbHa aHecTesin, AeKCMeAeTOMIAMH, KOPTM30/, LlyKpOoBUiA aiaber.

PERIOPERATIVE STRATEGY FOR MAJOR AMPUTATIONS IN PATIENTS WITH DIABETES, OBESITY AND HEART
FAILURE: THE ROLE OF MULTIMODAL ANESTHESIA

Levytska O. V., Dubivska S. S.

Abstract. Patients with obesity, systolic myocardial dysfunction, and diabetic foot syndrome requiring major lower
limb amputations represent a high-risk group in anesthesiology practice. Optimizing perioperative management of
this remains a challenging clinical approach.

The aim is to evaluate the efficacy and safety of a multimodal approach to anesthesia, including unilateral spinal
anesthesia, dexmedetomidine sedation, and postoperative regional block, compared with traditional unilateral
spinal anesthesia in this form in obese patients with systolic myocardial dysfunction undergoing major lower limb
amputations due to diabetic foot syndrome.

A comparative study was conducted in 50 patients scheduled for major lower limb amputations due to diabetic
foot syndrome. Patients were divided into two equal groups (n=25). The control group received unilateral spinal
anesthesia only, while the main group received multimodal anesthesia, which included unilateral spinal anesthesia,
intraoperative dexmedetomidine sedation, and lower extremity peripheral nerve block. Mean arterial pressure,
perfusion index, VAS pain intensity, glycemia, and serum cortisol levels were measured at key perioperative time
points.

Patients of the main group demonstrated more stable mean arterial pressure, higher perfusion index 30 minutes
and 24 hours after surgery (p<0.001) and significantly lower pain scores 6 and 24 hours after surgery (p<0.0001).
Glycemia and cortisol levels were lower after surgery in the main group (p<0.05).

Multimodal anesthesia according to the proposed technique provides deeper analgesia, more stable hemo-
dynamics and better restoration of microcirculation compared to isolated spinal anesthesia. It may be a priority
method of analgesia when performing high amputations in patients with diabetic foot syndrome on the background
of obesity, especially in patients with high cardiovascular risk. A significant reduction in pain intensity, glycemia, and
cortisol in the main group indicates effective suppression of the body’s stress response, which is especially critical
for patients with cardiac dysfunction and diabetes.

Key words: diabetic foot syndrome, peripheral nerve block, multimodal anesthesia, spinal anesthesia, dexmede-
tomidine, cortisol, diabetes mellitus.

ORCID and contributionship / ORCID ko»kHoro aBTopa Ta iXx BHECOK A0 CTaTTi:
Levytska O. V.: https://orcid.org/0000-0002-6283-7397 #BcPE
Dubivska S. S.: https://orcid.org/0000-0003-0367-6279 P

Conflict of interest / KoHdniKT iHTepecis:
The authors declare no conflict of interest. / ABTopu 3a8BAA10Tb NPO BiACYTHICTb KOHMAIKTY iHTEpeCiB.

Corresponding author / Aapeca ans KopecnoHaeHLu,ji

Levytska Olena Valentynivna / NleBuubka OneHa BaneHTUHIBHa

Kyiv City Clinical Hospital Ne1 / KHIM «KuiBcbKa micbKa KiHiYHa nikapHa Nol1»

Ukraine, 02091, Kyiv, 121 Kharkivske Shose str. / Aapeca: Ykpaina, 02091, m. KuiB, Byn. XapkiBcbKke woce 121
Tel.: +380973165121 / Ten.: +380973165121

E-mail: olena77lev@gmail.com

A —Work concept and design, B — Data collection and analysis, C— Responsibility for statistical analysis, D — Writing the article, E — Critical review,
F — Final approval of the article / A — koHuUenuis po60Tu Ta An3aitH, B — 36ip Ta aHani3 gaHmx, C — BiANOBIAANbHICTb 33 CTaTUYHUIA aHani3, D — Ha-
nUcaHHA cTaTTi, E — KpUTUUHWUiA ornag, F — ocTaTouHe 3aTBEPAMKEHHA CTaTTi.

Received 27.04.2025 / Cmammas Hadiliwna 27.04.2025 poky
Accepted 14.08.2025 / Ctatta npuiiHaTa Ao ApyKy 14.08.2025 poKy

ISSN 2077-4214. Bichuk npo6nem 6ionorii i megnuunn — 2025 — Bun. 3 (178) / Bulletin of problems in biology and medicine — 2025 — Issue 3 (178) 201
https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



