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NEPEBATU TA HEQONIKM BUCOKOMOTOKOBOI HA3AJIbHOI
OKCUTEHOTEPANITY NALLIEHTIB 3 AUXAJIbHOIO HEAOCTATHICTIO

10.B. Koponboga, A.B. leii3e, I.3. Daxi6ig, [.I1. MnoTHikoB

MerTa: oliHUTH KJIiHIYHY ePeKTUBHICTb BHICOKOTIOTOKOBOI Ha3aJbHOI OKCUTEeHO-
Tepanii (BITHO) y naijieHTiB 3 AMXaJIbHOK HEJOCTATHICTIO.

MeTopu: [IpociekTHBHe /jBOeTaNHe NOLIYKOBe paH/A0Mi30BaHe gocaimxeHHs 100
NMalieHTIiB 3 AUXaJlbHOW HegocTaTHicTIO [-II cTyneHs TsKKoCTi nmpu nosarocii-
TaJIbHIM NpaBo6iyHiN HMXKHBOJ01bOBIM MHeBMOHII (I1I1) i 3afHiN MeaiacTHHAIDb-
Hill racTpoe3odaromiacTuli TopakoabAoMiHaJbHUM JOCTYNOM 3 BHYTPiLIHbO-
meBpasibHUM aHactroMmo3oM (TEIT). Ha nepiomy etani mopiBHIOBa/I0Ch BUKOpHC-
TaHHA BITHO 4yepe3 HOCOBI KaH0Ji Ta HeiHBa3WUBHA MacO4YHa BEHTUJIALIfA JiereHiB
(HIMBUJI) uepe3 HocoBy Macky y nauieHTiB i3 [1I1. Ha gpyromy etari - y nanieHTiB 3
['EIl - 3actocyBanus BITHO i crangapTHoi pecnipaTopHoi Teparmii (PT). Buvyanucs
3MiHU iHgekcy okcureHauii (Pa02/Fi02); aprepianbhoi catypauii (Sa02), nuHa-
Mika peHTreHoJsioriyHoi Ta KT KapTUHU opraHiB rpyAHOI KJITUHU; OLiHIOBAJIHCh
TPHUBAJIICTh CEAHCY BEHTUWJIALII; CTYyNiHb HOro nepeHoCUMOCTi NalieHToM (LKaJaa
BiZ 1 1o 10); yactora HeoOxigHOCTI nepeBeieHHs Ha LIBJI, TpuBasicThb JiKyBaHHS
nalji€eHTa B peaHimariil.

Pe3ynbTraTH: pU Nno3aikapHaHIM THeBMOHIi 1iTHI manieHTH KoMdopTHille nepe-
Hocusu BITHO (8+1 6asna vs. 4+2 npu HIMBJI) npu 3HaunMo 6inbluiil TpuBanocTi
ceaHcy (o 20 rog vs.3) npu CMiBCTaBHUX MMOKa3HUKAX iH/IEKCY OKCUTeHallil i Hacu-
4YeHHs apTepiasbHOi KpoBi. TpuBasicTh pea”imMmanifiHoro nepioAy Ta Heo6XiJHICThb
B [lepeBe/leHHI Ha NPpUMYCOBI peXXMMHU BEHTUJIALII MOXHa cniBcTaBHI. Ha pyromy
etaniy nayieHTiB nicas FEIl npu cniBcTaBHUX napaMeTpax okcureHauii npu BITHO
Bi/ZI3HaueHi MeHIa NoTpeba B nepeBe/ieHHI Ha NPUMYCOBY BeHTHJsALI0 (15% vs.
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22,5%), unciio nepexony B atesekras (50% npotu 62,5%) Ta, BifnoBigHO, CKOpo-
YyeHa TPUBaAJIiCThb peaHiMaliiiHoro nepiony (12+4 vs. 18+3).

BucnoBku: Bukopucranua BIIHO y nmauieHTiB 3 AuXa/JbHOI HeLOCTATHICTIO MO-
Ka3sye CBOIO KJIiHIYHY epeKTUBHICTb, Kpallle IepeHOCHMO, ajie He BUKJII0YaE 3aCTO-
CyBaHH{ IHIIMX MEeTO/IB peclipaTOpHOI Tepalil.

Ki11040BI c/10Ba: uxasibHa HEJOCTATHICTh; pecrnipaTopHa Teparis, BACOKOMOTOY-
Ha OKCUT€HOTepalis, HeiHBa3uBHA BEeHTUJIALif JIET€HIB, IHTEHCUBHA Teparis.

UDC 615.816.2
D0I110.31379/2411.2616.15.1.1

PROS AND CONS OF A HIGH-FLOW NASAL OXYGEN THERAPY IN PATIENTS WITH
RESPIRATORY FAILURE

Yu.V. Korolyova, A.V. Geyze, G.Z. Edzhibiya, G.P. Plotnikov

Objectives: to evaluate clinical efficiency of high-flow nasal oxygen therapy
(HENOT) in patients with respiratory failure.

Methods: Prospective two-stage randomized clinical trial including 100 patients
with [-II grade respiratory failure and community-acquired right-sided lower
lobe pneumonia and posterior mediastinal gastro-esophogoplasty (GEP) with
thoracoabdominal access and intrapleural anastomosis. At first stage HFNOT and
non-invasive mask ventilation (NIMV) were compared for patients with community-
acquired pneumonia. At second stage the use of HFNOT and standard respiratory
therapy (RT) were evaluated for patients with (GEP). Following characteristics
were analyzed: oxygenation index (Pa0,/Fi0,); arterial saturation (Sa0,), chest
X-ray and CT-scan; ventilation time; ventilation tolerability (scale from 1 to 10);
conversion to mechanical ventilation frequency; ICU-stay.

Results: Patients with community-acquired pneumonia better tolerated HFNOT
(8+1 pts vs. 42 pts NIMV) with significantly longer ventilation time (up to 20 hrs.
vs 3) and with comparable oxygenation index and arterial saturation. ICU-stay
and conversion to mechanical ventilation were also comparable. At second stage
patients after GEP had comparable oxygenation parameters, but they had lesser
conversion to mechanical ventilation rate (15% vs. 22,5%), atelectasis rate (50 vs
npoTuB 62,5%) and consequently shorter ICU-stay (1244 vs. 18+3).

Conclusion: HFNOT use in patients with respiratory failure shows clinical efficacy,
is more tolerable by patients, but does not exclude other respiratory therapy
methods.

Key words: respiratory failure; respiratory therapy; high-flow oxygen therapy;
non-invasive lung ventilation; intensive care.

Introduction. Acute respiratory failure is one of the most common causes of ad-
mission to ICU, and oxygen therapy remains first-line treatment for these patients. In
recent years nasal oxygen insufflation was described as a useful alternative to tradi-
tional oxygen therapy in patients with respiratory failure, with all its pros and cons.
[1] Respiratory failure symptom control and oxygenation improvement are ensured by
maintaining adequate oxygenation and alveolar ventilation, by insufflation of humidi-
fied oxygen with high-volume flow (up to 60 1/min) and by reducing lung dead space
with a positive end-expiratory pressure flow. [2] Increasing lung resistance by the end
of the exhale (35-60 1/min flow leads to mean pressure 2-3 cm H20 with mouth opened
and 5- 7 cm H20 with mouth shut) correlates with lung capacities because of better al-
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veoli recruitment. [3,4] Oxygen flow going through the nasopharynx washes away CO2,
that prevents reverse ventilation and as a consequence physical activity tolerance and
oxygenation improves and dyspnea reduction. [5,6]. The use of conditioned gas (i.e. at
ideal temperature and humidity) leads to better tolerance and comfort for patients with
respiratory failure, which leads to lower respiratory rate and better oxygenation. Ac-
tive humidification improves function of mucous membrane, relieves secretion and de-
crease atelectasis forming and improving ventilation/perfusion and oxygenation rate.
[7,8]. In comparison with NIMV and standard oxygenation, HFNOT reduces conversion
to mechanical ventilation rate due to hypoxemic acute respiratory failure and also re-
duces frequency of repeated intubation. At the same time using HFNOT prevents from
forming too much positive end expiratory pressure that prevents alveoli atelectasis.
That is why the main goal of this study is to evaluate clinical benefits and limitations of
HFNOT in treatment of patients with respiratory failure in postoperative period.

Methods. Prospective two-stage randomized clinical trial, approved by the local
ethical committee, with patients’ informed consent. At first stage HFNOT effectiveness
for patients with community-acquired right-sided lower love pneumonia and respirato-
ry failure was evaluated. Two groups: 1st (n=10) - with HFNOT (AIRVO-2 device, Fisher
and Paykel, New Zealand) through nasal cannula, 2nd (n=10) - non-invasive mask venti-
lation (NIMV) (VENTimotion, Weinmann, Germany) through face mask; randomization
using envelopes. Both groups were comparable in all baseline characteristics, for all of
them p >0,05 (table 1). All patients received standard antibacterial treatment (azithro-
mycin 500 mg/day + ceftriaxone 4g/day, until sputum culture data was received) + res-
piratory treatment. Inclusion criteria: patients with community-acquired right-sided
lower lobe pneumonia, respiratory failure grade I-II, (respiratory failure classification
Davidson C., Treacher D. Respiratory CriticalCare. London, 2002.) age 70-89.

Exclusion criteria: patients with community-acquired bilateral pneumonia, respira-
tory failure grade 111, age <70 or >89, absence of informed consent.

Parameters of respiratory treatment were adjusted individually using oxygenation
index (Pa0,/Fi0,), arterial saturation (Sa0,). The change in these parameters, ventila-
tion duration and patient’s tolerability (scale from 1 to 10) and ICU stay were evaluated.

Table 1. Baseline characteristics

HFNOT, n=10 NIMV (n=10)
Age, years, M%c (min, max) 76%9 (75;81) 74%6 (70;85)
Sex, m/f, n(%) 7/3 (70/30) 6/4 (60/40)
BMI, M5 (min, max) 22+3(18,25) 21%5 (16,25)
Respiratory failure, n(%):
| 2 (20) 3 (30)
Il 8 (80) 7 (70)
Respiratory rate/min,M*c (min, max) 19+7 (18;25) 18+5 (17;24)
Pa0,/Fi0,, MG (min, max) 260+27 (230;290) 250+35 (230;270)
SO,, %, M*c (min, max) 90+£5(85;95) 89+4(85;93)

Note: For all characteristics p>0,05. HFNOT- high-flow nasal oxygen therapy. BMI - body mass index.
NIMV- non-invasive mask ventilation. Pa0, /FiO, - oxygenation index. Sa0, - capillary blood saturation.
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Respiratory complications in patients, who underwent esophagus surgery (esopha-
gus extirpation with simultaneous reconstruction with gastric tube, Lewis type) after
tracheoplasty are the most common cause of death in ICU. Since NIMV is contraindicat-
ed [10,11] for these patients, at second stage there were evaluated respiratory therapy
options for patients with malignant tumors of mid- and lower thoracic esophagus.

Inclusion criteria: patients with subtotal esophagus resection (esophagectomy) and
posterior mediastinal gastroesophagoplasty with thoracoabdominal access and intra-
pleural anastomosis, with no surgical complications, male, age 25-80, extubated, hemo-
dynamically stable.

Exclusion criteria: female, age>80, unstable hemodynamics in postoperative period,
patients on prolonged mechanical ventilation; absence of informed consent. Standard ba-
sic intense and antibacterial treatment (Ciprofloxacin 40 mg/day, metronidazole 1500
mg/day until sputum culture data received). Two groups: 1% (retrospective, n=40) with
standard respiratory therapy - high-volume spirometry and nasal oxygen therapy. 2nd
group (prospective, n=60) - with HFNOT (AIRVO-2 device, Fisher and Paykel, New Zea-
land). Both groups were comparable in all baseline characteristics (p>0,05) (table 2).

Parameters of respiratory treatment were adjusted individually until target oxy-
genation index and arterial saturation were reached. The change in these parameters,
ventilation duration and patient’s tolerability (scale from 1 to 10) and ICU stay were
evaluated.

For data collection Microsoft Access program was used. Statistical analysis was
performed using «STATISTICA 6.0» (StatSoft, USA) (NeAXXR0O03E608729FAN10 ot
31.03.2010, StatSoft Inc., USA) and Microsoft EXEL.

All results presented as mean value * standard deviation (o). To evaluate the diver-
sity significance between all parameters Student’s T-test for normal distribution and
Xx?-parameter for discrete values were used. P-level <0,05 was considered as significant.

Results. Among-group analysis at 1% stage has shown certain advantages for HFNOT
during respiratory therapy in senior patients (table 3)

Patients had no discomfort during long therapy, while NIMV was repeatedly inter-
rupted because of the nasal mask pressure, sense of overfilled with air stomach and etc.
Persistence of HFNOT allowed to slowly reduce O, flow, that was needed for adequate

Table 2. Baseline characteristics

RT, n=40 HFNOT, n=60
Age, years, M*s (min, max) 68+12 (58;78) 69%14 (56;80)
BMI, M5 (min, max) 20%8 (16;24) 21%9 (18;24)
Respiratory failure, n(%):
| 6 (15) 10 (16,7)
Il 34 (85) 50 (83,3)
Respiratory rate/min, MG (min, max) 22%7 (20;29) 21%6 (18;28)
Pa02/Fi02, Mo (min, max) 280+60 (220;312) 295%75 (215;305)
S02, %, M£c (min, max) 9049 (87;93) 91£14 (88;96)

Note: For all characteristics p>0,05. RT - standard respiratory therapy. HFNOT - high-flow nasal oxygen
therapy. BMI - body mass index. NIMV - non-invasive mask ventilation. PaO,/FiO, - oxygenation index.
SO, - capillary blood saturation.
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Table 3. Ventilation parameters change and treatment duration at 1st stage

HFNOT, n=10 NIMV (n=10) p
Tolerability, score 8,3 [6,5; 9,3] 4,3 [4,1;6,3] 0,039
RT duration, hrs 18,5 [12; 20,5] 3,3[2,5;6,9] <0,01
SO, % 96 [91; 98] 94,5 [90,5; 97] 0,09
PaO,/FiO, 312 [298; 326] 324 [302; 330] 0,11
Conversion to mechanical ventilation, n (%) 2 (20) 3 (30) -
ICU-stay, hrs 264 [216; 360] 336 [240; 384] 0,055

Note. P — at among-group analysis of mean values. RT - standard respiratory therapy. HFNOT - high-
flow nasal oxygen therapy. NIMV- non-invasive mask ventilation. Pa0, /FiO, - oxygenation index. ICU -
intensive care unit.

oxygenation index and saturation, whilst in NIMV group oxygen fraction remained high
all the time. Also, two conversions to mechanical ventilation in HFNOT group were as-
sociated with inflammatory process progression and deterioration of overall condition
(sepsis and polyorganic insufficiency syndrome development), and in NIMV group it
was associated with spontaneous pneumothorax and its following drainage, which was
the cause of a longer ICU-stay. HFNOT was considered effective in patients with respira-
tory failure, that is why this technique was used in postoperative period on patients
after esophagectomy and posterior mediastinal gastroesophagoplasty via thoracoab-
dominal access and intrapleural anastomosis.

In this group of patients high flow with manageable fraction of O, allows to reach
target oxygenation index levels at comparable saturation (94+3%; min 91; max 97) at
standard oxygenation and 96£4% (min 92; max 100) at high-flow oxygenation (pic. 1).

360
340
320
300
280
260
240
220

200 ]
Initially 2 6 12 18 24

—@—Pa02/Fi02 SNOT  ==@=Pa02/Fi0O2 HFNOT

Picture 1. Changes in saturation and oxygenation index in 1 day in patients after posterior
mediastinal gastroesophagoplasty and intrapleural anastomosis using standard nasal oxygenation
therapy and high-flow nasal oxygen therapy.

Note. X-axis - hours of monitoring, Y-axis - oxygenation index (Pa0,/Fi0,). SNOT - standard nasal
oxygen therapy ~-HFNOT - high-flow nasal oxygen therapy.
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Table 4. Clinical data and treatment duration on 2" stage

SNOT, n=40 HFNOT (n=60) p
Atelectasis, n (%) 28 (70) 30 (50) <0,01*
Conversion to MV, n (%) 13 (32,5) 9 (15) <0,01*
ICU-stay, Mo (min, max) 16%12 (4;28) 8,5%5,5(3;14) 0,039*

Note. p* - comparing relative values; p** - comparing mean values. SNOT - standard nasal oxygen
therapy. HFNOT - high-volume nasal oxygen therapy. MV - mechanical ventilation. ICU - intensive care
unit.

At the same time humidified and warm air mixture with constant end expiratory
pressure prevents atelectasis by alveoli recruitment, that reduce infiltrative lung chang-
es and thus lower conversion to mechanical ventilation rate as well as ICU-stay (table.4)

The most frequent cause of conversion to MV in both groups was progression of re-
spiratory failure because of septical polyorganic insufficiency syndrome due to gastro-
esophageal anastomosis dehiscence (10-45,45%), as well as hospital-acquired pneu-
monia (8-36,4%); occasionally - total pneumo- and hydrothorax (4-18,2%).

Discussion. HFNOT can be used as an alternative to NIMV or to provide adequate
oxygenation during cessation from NIMV. Choosing one of these methods depends
on different factors, such as necessity of ventilation, positive end expiratory pressure
(PEEP), patient’s preference and NIMV mask tolerability. For example, HFNOT hardly
provides necessary PEEP for certain patients (acute respiratory distress syndrome)
and can’t be used for those who need NIMV for ventilation (i.e. hypercapnic hypoxemic
respiratory failure due to hypoventilation). [12,13]. Advantages of this method is good
tolerability, constant humidification and warming of oxygen mix, absence of face sore
and macerations from face mask, prevention of atelectasis development. However, if
atelectasis have already occurred, it is more preferable to use NIMV, as you can manage
different modes, pressure flows depending on atelectasis level [14, 15]. At the same
time, we have faced mismatch between favourable oxygenation index and x-ray image,
same mismatch is described by other researchers in different studies [16]. Probably, it
can complicate acute respiratory distress syndrome (ARDS) diagnosis via oxygenation
index. Some authors consider oxygenation improvement in ARDS patients on HFNOT
could lead to misdiagnosis. This theoretical disadvantage can be improved by potential
benefits, such as lower lung damage on mechanical ventilation, interruption of hypox-
emic respiratory failure progression to ARDS [16, 19]. That is why we are measuring
oxygenation index on proper breathing with 21% oxygen-air mix and routine examina-
tion (CT-scan, chest X-ray) to detect any signs of infiltrative changes in lungs.

Contraindications for HFNOT include anomalies, traumas or surgery on face, nose
or airways that exclude nasal catheter use, central apnea, and upper airway obstruction
[22, 23]. Some authors don’t use HFNOT after upper airway surgery to avoid theoretical
risk of venous thromboembolism (VTE) at high pressure [19]. We prefer set initial flow
speed from 20 to 35 1/min (potential range is 5 to 60 I/min) and Fi02 40% (range from
30 to 70 %), further changes could be done depending on clinical response. HFNOT can
be used for a long period of time (hours, days) and patients can be switched to standard
nasal catheters with low flow as soon as flow speed reaches <20 1/min and FiO2 <35 %.
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Such subsequence, as we assume, allows avoiding excess pressure and as a conse-
quence, during our study no VTE occurred.

HFNOT complications include abdominal distension, aspiration and, rarely, baro-
trauma (pneumothorax). However, barotrauma incidence is way lower then while using
NIMV or mechanical ventilation via endotracheal tube [19,20].

Conclusion. The use of high-flow nasal oxygen therapy is reasonable as a part of
complex respiratory therapy in patients with mild or moderate respiratory failure. Ad-
vantages of HFNOT compared to standard oxygen delivery systems are higher comfort,
increased humidification of tracheobronchial secretions for better sputum expectora-
tion, decreasing dead space to enhance ventilation effectiveness. However, there are
no absolute indications to HFNOT and most of the proven benefits are subjective and
physiological. Patients with severe hypoxemic respiratory failure, as we assume, HF-
NOT will be an alternative to other methods with high flow and non-invasive ventila-
tion. Choosing between these methods should be personalized and should depend on
patient’s condition, preference, severity of hypoxemia, requirement of ventilation and
positive end expiratory pressure.

Study limitations. Single-center, on a small patient selection, with retrospective
analysis.

Disclosures. Authors of this study have nothing to disclose.

JIITEPATYPA

1. Masclans, J.R,, Roca, 0. High-flow oxygen therapy in acute respiratory failure. / J.R. Masclans,
0. Roca // Clin Pulm Med. - 2012. - Vol. 19. - P. 127-130.

2.Research in high flow therapy: mechanisms of action. / K. Dysart [et al.] // Respir Med. -
2009. - Vol. 103. - P. 1400- 1405. http://dx.doi.org/10.1016/j.rmed.2009.04.007 | Medline

3. Oxygen delivery through high-flow nasal cannulae increase end-expiratory lung volume and
reduce respiratory rate in post-cardiac surgical patients. / A. Corley [et al.] // Br ] Anaesth. -
2011.-Vol. 107. - P. 998-1004. http://dx.doi.org/10.1093 /bja/aer265 | Medline

4. Impact of high-flow nasal cannula oxygen therapy on intensive care unit patients with acute
respiratory failure: a prospective observational study. / B. Sztrymf [et al.] // ] Crit Care. -
2012.-Vol. 27. - P. 324. http://dx.doi.org/10.1016/j.jcrc.2011.07.075 | Medline

5.Dewan, N.A,, Bell, C.W. Effect of low flow and high flow oxygen delivery on exercise tolerance
and sensation of dyspnea. A study comparing the transtracheal catheter and nasal prongs. /
N.A. Dewan, C.W. Bell // Chest. - 1994. - Vol. 105. - P. 1061-1065.

6. The effects of high-flow vs low-flow oxygen on exercise in advanced obstructive airways
disease. / W. Chatila [et al.] // Chest. - 2004. - Vol. 126. - P. 1108-1115. http://dx.doi.
org/10.1378/chest.126.4.1108 | Medline

7.Ricard, ].D., Boyer, A. Humidification during oxygen therapy and non-invasive ventilation: do
we need some and how much? /].D. Ricard, A. Boyer // Intensive Care Med. - 2009. - Vol. 35. -
P. 963-965. http://dx.doi.org/10.1007/s00134-009-1457-9 | Medline

8. Beneficial effects of humidified high flow nasal oxygen in critical care patients: a prospective
pilot study. / B. Sztrymf [et al.] // Intensive Care Med. - 2011. - Vol. 37.-P.1780-1786. http://
dx.doi.org/10.1007/s00134-011-2354-6 | Medline

9. Parke, R., McGuinness, S., Eccleston, M. Nasal high-flow therapy delivers low level positive
airway pressure. / R. Parke, S. McGuinness, M. Eccleston // Br ] Anaesth. - 2009. - Vol. 103. -
P. 886-890. http://dx.doi.org/10.1093/bja/aep280 | Medline

10. A multiple-center survey on the use in clinical practice of noninvasive ventilation as a first-
line intervention for acute respiratory distress syndrome. / M. Antonelli [et al.] // Crit Care
Med. - 2007. - Vol. 35. - P.18-25.

Clinical Anesthesiology & Intensive Care, N2 1 (15), 2020 om



11. Esophageal perforation associated with noninvasive ventilation: a case report. / A. Van de
Louw [etal.] // Chest. - 2002. - Vol. 122. - P. 1857-8.

12. Dysart, K. et al. Research in high flow therapy: mechanisms of action. / K. Dysart [et al.] //
Respir Med. - 2009. - Vol. 103. - P. 1400.

13. Parke, R, McGunness, S., Eccleston, M. Nasal high-flow therapy delivers low level positive air-
way pressure. / R. Parke, S. McGunness, M. Eccleston // Br ] Anaesth. - 2009. - Vol. 103. -
P. 886-90.

14. High-flow oxygen therapy in acute respiratory failure. / O. Roca [et al.] // Respir Care. -
2010. - Vol. 55. - P. 408.

15. High-flow nasal oxygen vs high-flow face mask: a randomized crossover trial in extubated
patients. / R. Tiruvoipati [et al.] // ] Crit Care. - 2010. - Vol. 25. - P. 463.

16. Chertoff, ]. High-Flow Oxygen, Positive End-Expiratory Pressure, and the Berlin Definition
of Acute Respiratory Distress Syndrome: Are They Mutually Exclusive? / ]. Chertoff // Am ]
Respir Crit Care Med. - 2017. - Vol. 196. - P. 396.

17. Applications of nasal high-flow oxygen therapy in critically ill adult patients. / J. Porhomayon
[etal] // Lung. - 2016. - Vol. 194(5). - P. 705-14.

18. Failure of high-flow nasal cannula therapy may delay intubation and increase mortality. / B.J.
Kang [et al.] // Intensive Care Med. - 2015. - Vol. 41. - P. 623-632.

19. Brochard, L., Slutsky, A., Pesenti, A. Mechanical Ventilation to Minimize Progression of Lung
Injury in Acute Respiratory Failure. / L. Brochard, A. Slutsky, A. Pesenti // Am ] Respir Crit
Care Med. - 2017. - Vol. 195. - P. 438.

20. Hegde, S., Prodhan, P. Serious air leak syndrome complicating highflow nasal cannula therapy:
areport of 3 cases. / S. Hegde, P. Prodhan // Pediatrics. - 2013. - Vol. 131(3). - P. 939-944.

REFERENCES

1. Masclans, J.R., Roca, O. High-flow oxygen therapy in acute respiratory failure. Clin Pulm Med,
2012, vol. 19, pp. 127-130.

2. Dysart, K. et al. Research in high flow therapy: mechanisms of action. Respir Med, 2009, vol.
103, pp. 1400- 1405. http://dx.doi.org/10.1016/j.rmed.2009.04.007 | Medline

3. Corley, A. et al. Oxygen delivery through high-flow nasal cannulae increase end-expiratory
lung volume and reduce respiratory rate in post-cardiac surgical patients. Br ] Anaesth, 2011,
vol. 107, pp. 998-1004. http://dx.doi.org/10.1093 /bja/aer265 | Medline

4. Sztrymf, B. et al. Impact of high-flow nasal cannula oxygen therapy on intensive care unit
patients with acute respiratory failure: a prospective observational study. J Crit Care, 2012,
vol. 27, pp. 324. http://dx.doi.org/10.1016/j.jcrc.2011.07.075 | Medline

5.Dewan, N.A,, Bell, C.W. Effect of low flow and high flow oxygen delivery on exercise tolerance
and sensation of dyspnea. A study comparing the transtracheal catheter and nasal prongs.
Chest, 1994, vol. 105, pp. 1061-1065.

6.Chatila, W. et al. The effects of high-flow vs low-flow oxygen on exercise in advanced
obstructive airways disease. Chest, 2004, vol. 126, pp. 1108-1115. http://dx.doi.org/10.1378/
chest.126.4.1108 | Medline

7. Ricard, ].D., Boyer, A. Humidification during oxygen therapy and non-invasive ventilation: do
we need some and how much? Intensive Care Med, 2009, vol. 35, pp. 963-965. http://dx.doi.
org/10.1007/s00134-009-1457-9 | Medline

8.Sztrymf, B. et al. Beneficial effects of humidified high flow nasal oxygen in critical care
patients: a prospective pilot study. Intensive Care Med, 2011, vol. 37, pp. 1780-1786. http://
dx.doi.org/10.1007/s00134-011-2354-6 | Medline

9.Parke, R, McGuinness, S., Eccleston, M. Nasal high-flow therapy delivers low level positive
airway pressure. Br ] Anaesth, 2009, vol. 103, pp. 886-890. http://dx.doi.org/10.1093 /bja/
aep280 | Medline

m 10 KniniuHa aHecTesionoris Ta iHTeHcuBHa Tepanis, N2 1 (15), 2020



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Antonelli, M. et al. A multiple-center survey on the use in clinical practice of noninvasive
ventilation as a first-line intervention for acute respiratory distress syndrome. Crit Care Med,
2007, vol. 35, pp.18-25.

Van de Louw, A, et al. Esophageal perforation associated with noninvasive ventilation: a case
report. Chest, 2002, vol. 122, pp. 1857-8.

Dysart, K. et al. Research in high flow therapy: mechanisms of action. Respir Med, 2009, vol.
103, pp. 1400.

Parke, R., McGunness, S., Eccleston, M. Nasal high-flow therapy delivers low level positive
airway pressure. Br ] Anaesth, 2009, vol. 103, pp. 886-90.

Roca, O. et al. High-flow oxygen therapy in acute respiratory failure. Respir Care, 2010, vol. 55,
pp. 408.

Tiruvoipati, R. et al. High-flow nasal oxygen vs high-flow face mask: a randomized crossover
trial in extubated patients. ] Crit Care, 2010, vol. 25, p. 463.

Chertoff, ]. High-Flow Oxygen, Positive End-Expiratory Pressure, and the Berlin Definition of
Acute Respiratory Distress Syndrome: Are They Mutually Exclusive? Am ] Respir Crit Care
Med, 2017, vol. 196, p. 396.

Porhomayon, J. et al. Applications of nasal high-flow oxygen therapy in critically ill adult
patients. Lung, 2016, vol. 194(5), pp. 705-14.

Kang, B.J. et al. Failure of high-flow nasal cannula therapy may delay intubation and increase
mortality. Intensive Care Med, 2015, vol. 41, pp. 623-632.

Brochard, L., Slutsky, A., Pesenti, A. Mechanical Ventilation to Minimize Progression of Lung
Injury in Acute Respiratory Failure. Am ] Respir Crit Care Med, 2017, vol. 195, p. 438.

Hegde, S., Prodhan, P. Serious air leak syndrome complicating highflow nasal cannula therapy:
areport of 3 cases. Pediatrics, 2013, vol. 131(3), pp. 939-944.

Submitted 16.12.2019
Reviewer MD, prof. A. Zlotnik, date of review 20.12.2019

Clinical Anesthesiology & Intensive Care, N2 1 (15), 2020 11 m



UDC 616.727.2-089.5
D0110.31379/2411.2616.15.1.2

SAFETY OF REGIONALANESTHESIA: PARESTHESIATECHNIQUE
VERSUS ULTRASOUND-GUIDED ANESTHESIA IN PATIENTS WITH LIMB
TRAUMA.APILOT STUDY

Baltaga Ruslan®, Arnaut Oleg?, Sandru Serghei?, Cobaletchi Serghei*, Grosu Elena’,
Rojnoveanu Gheorghe®

Anaesthetist, M.D. Phd, Department of Anesthesiology and Reanimatology no. 1 V. Ghereg,
State University of Medicine and Pharmacy N. Testemitanu, Chisinau, Republic of Moldova.

2Anaesthetist, M.D. PhD, Departament of Human Physiology and Biophysics, State University
of Medicine and Pharmacy N. Testemitanu, Chisinau, Republic of Moldova.

3 Anaesthetist, M.D. Phd, Head of Department of Anesthesiology and Reanimatology no. 1

V. Ghereg, State University of Medicine and Pharmacy N. Testemitanu, Chisinau, Republic of
Moldova

“Anaesthetist, Head of Anesthesia and Intensive Care Departament, Institute of Emergency
Medicine, Chisinau, Republic of Moldova.

*Trainee in Anaesthesiology, Department of Anesthesiology and Reanimatology no. 1 V. Ghereg,
State University of Medicine and Pharmacy N. Testemitanu, Chisinau, Republic of Moldova
°Head Department of. Surgery Nicolae Anestiadi State University of Medicine and Pharmacy
N. Testemitanu, Chisinau, Republic of Moldova

YIIK 616.727.2-089.5
D0110.31379/2411.2616.15.1.2

BE3MEKA B PETIOHAPHIA AHECTE3Ii: MOPIBHAHHSA TEXHIKU
BUKJIMKAHHSA NAPECTE3Ii 3 YIbTPA3BYKOBOI HABITALLIEIO ANq
AHECTE3I1 Y NALIEHTIB 3 TPABMAMU KIHLIBOK. MIJIOTHUW NPOEKT
P. banTara, O. ApHayr, C. lanapy, C. Ko6anetui, E. [pocy, I. PoxxHoBeaHy

JlaHa cTaTTs 3HaKOMUTh YMTaya 3 pe3y/IbTaTaMU MiJIOTHOTO NMPOEKTY B pecil. MoJi-
JI0Ba 11010 NOPIBHAHHA TEeXHIKU BUKJIMKaHHSA NapecTesii Ta yJbTpa3ByKOBOi Ha-
Birauii npu BUKOHaHHI perioHapHUX 6JI0KaJ y Nali€eHTIB 3 TpaBMaMM KiHIiBOK.
CrarTs 6yZe LiKaBa [0 IPOYUTAHHSA NPAKTHKYIOYUM aHecTe3ioioraM, TpaBMaTo-
JloraM, Xipypram, a TaKoX iHTepHaM.

Knro4oBi cj10Ba: yibTpa3ByKoBa HaBiranisi npyu pernoHapHiil aHecTesii, mapecre-
3ig, 6e3mekKa naijieHTa.

UDC 616.727.2-089.5

DO0I110.31379/2411.2616.15.1.2

SAFETY OF REGIONAL ANESTHESIA: PARESTHESIA TECHNIQUE VERSUS
ULTRASOUND-GUIDED ANESTHESIA IN PATIENTS WITH LIMB TRAUMA. A
PILOT STUDY

Baltaga Ruslan, Arnaut Oleg, Sandru Serghei, Cobaletchi Serghei, Grosu Elena,
Rojnoveanu Gheorghe

This article introduces the reader to the results of a pilot project in rep. Moldova
regarding the comparison of techniques for inducing paresthesia and ultrasound

m 12 KniniuHa aHecTesionoris Ta iHTeHcuBHa Tepanis, N2 1 (15), 2020



navigation when performing regional blockades in patients with limb injuries.
The article will be interesting to read for practicing anesthetists, traumatologists,
surgeons, as well as interns.

Keywords: ultrasound navigation during regional anesthesia, paresthesia, patient
safety.

1. Introduction

From the first official data, published in 1994 until now, according to worldwide sta-
tistics, the last decade has been characterized by an important increase in the popular-
ity of regional anesthesia. This fact is determined, in particular, by the implementation
of innovative technologies for localization of the anatomical structures and the real-
time visual control of the procedure; success achieved mainly, due to availability of use
of ultrasound in different fields of the Anesthesia and Intensive Care. [1; 2]

The application of ultrasound in performing regional anesthesia has rediscovered
this anesthetic technique by developing new types of nerve blocks, implementing new
approaches that have redefined existing blocks; having also a significant impact on pa-
tient safety, by increasing the success rate of the procedure, by decreasing the rate of
complications and improving the clinical outcome of the patient. [3; 4]

A strong argument for the widespread use of ultrasound guidance in performing
regional anesthesia is determined by the disadvantages and possible complications to
which the patient is predisposed, when practicing the method of transcutaneous local-
ization of the nerves through paresthesia technique: by reaching / involvement of other
anatomical structures than the targeted nerve plexus, with their injury, the possible
development of bleeding or accidental intravascular injection of local anesthetic. An
aspect of no lesser importance is the actual injury of the sought nerve, due to the impos-
sibility of real-time visual control of the needle. Limitations in the use of regional an-
esthesia performed by paresthesia technique are also imposed by the difficulties in co-
operation with children, the elderly, patients with disabilities (deafness, aphasia, etc.).
[5; 6] In addition to the fact that use of ultrasound avoids those disadvantages and com-
plications mentioned above, one of the multiple benefits of ultrasound-guided regional
anesthesia over the paresthesia technique is the recognition of anatomical variations of
the structures of the anesthetized area, which could restrict or influence to some extent,
injection and spread of local anesthetic. Ultrasound guidance detects these anatomical
particularities in patients, and allows the controlled needle redirection to the target
structure and its hydro-localization. [7; 8]

In Institute of Emergency Medicine, Chisinau, Republic of Moldova, the introduc-
tion of the ultrasound guidance in the Anesthesia and Intensive Care Department repre-
sented a very important step, because in this institution, are concentrated the majority
number of regional anesthesia performed throughout the country; this phenomenon is
due to the specificity of this clinic, in which, in particular, patients with trauma / injuries
of the extremities and not only, are directed to the Institute of Emergency Medicine's
Microsurgery service.

Since 2006, with the purchase of the ultrasound device in the Department of An-
esthesia and Intensive Care of the Institute of Emergency Medicine, the first medical
procedures under ultrasound guidance were performed: the first ultrasound-guided
catheterizations of the central veins, and the first ultrasound-guided regional anesthe-
sia cases. Following the trends and recommendations of the international reference
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societies (The European Society of Anaesthesiology, The European Society of Regional
Anaesthesia & Pain Therapy, The American Society of Regional Anesthesia and Pain
Medicine), the implementation of the ultrasound-guided method of regional anesthesia
represents an important aspect for patient safety, and nowadays, worldwide, the use of
ultrasound for this type of anesthesia represents the gold standard. [2; 9; 10]

Those already 12 years of experience, accumulated from the first regional anesthesia
performed under ultrasound guidance and up to now, have formed the prerogative of
starting a retrospective analysis on this subject, highlighting not only the successes, but
also analyzing the deficiencies in the technique used, in training of the practitioners,
evaluating the effectiveness and possible long-term complications; aspects intended to
be subject, if necessary, to changes, in order to increase the patient’s safety vis-a-vis the
discussed anesthetic technique.

2. Materials and methods

The study is a retrospective one and was performed on a total number of 200 pa-
tients, divided into 2 groups of 100 patients, which underwent regional anesthesia
performed: by traditional paresthesia technique (group P) and by ultrasound-guided
method (group E).

The aim of this study was to analyze the two methods of performing regional anes-
thesia, in order to highlight the optimal method.

The failure rate of each anesthesia technique was analyze, the patient’s safety was
investigated regarding the doses and combinations of local anesthetics used, as well
as the use of other type of medication (opioids / sedatives) during the surgery. The
inclusion criteria were: patients with trauma / limb injury, admitted to the Microsur-
gery department of the Institute of Emergency Medicine, Chisinau, Republic of Moldova,
who underwent regional anesthesia performed by paresthetic technique (inclusion in
group P) or regional anesthesia carried out with ultrasound-guided method (including
group E). The statistical analysis was performed based on the x? test with the correc-
tion for continuity to the nominal / dichotomous variables, the risk calculation and the
bootstreping being used to detail the obtained results. For continuous variables, the
Mann-Whitney test was applied. Multivariate logistic and linear regression was used to
analyze the interrelationships between variables with coefficient adjustment.

3. Results

The comparative evaluation of the examined groups revealed significant differences
according to the following criteria: the anesthetized limb, lignocaine dose, midazolam
dose and diazepam dose (Table 1).

The rate of anesthesia on the upper limb in group P compared to group E was higher
(91% and 79%, p =, 029, effect size, 024). Considering the magnitude of the low ef-
fect, we assume that the type I error was omitted and the constant significance had no
practical value. The dose of lignocaine was higher in group P, having the median and
moda 600 mg compared to the median and moda 400 mg in group E, p =, 001, the mean
effect size =, 242. Frequency analysis revealed that in 166 cases out of 200, the dose of
400 mg or 600 mg of lignocaine was found, respectively, not being associated with the
anesthetized area (Spearman p =-, 129, p =, 068). It was found that, probably, when cal-
culating the initial dose of lignocaine, a standard is applied regardless of the technique
of anesthesia used with the idea of reducing the dose of lignocaine when using the ultra-
sound-guided method. In group P, 38 patients received the 400 mg dose and 44 patients
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Table 1. Comparative evaluation of the 2 groups of patients

Group P=100 patients Group E=100 patients The
size
Mediane Percentiles Percentiles Mediane Percentiles Percentiles of the
or% 25 75 Moda or% 25 75 Moda p effect
Female o o
Gender 25% 19% 393,004
Male Gender  75% 81%
Age 43 32 62 42 31 57 ,259 079
Lenght of 60 60 120 60 55 103 454 100
surg., min
Upper limb 91% 79%
029 ,024
Lower limb 9% 21% ’ ’
Lignocaine 6 4 6 6 4 4 6 4,001 242
Bupivacaine 50 50 50 50 50 50 50 50 ,483 ,049
Fentanyl 1 1 2 1 1 1 2 1,227 ,085
Ketamine 0 0 0 0 0 0 0 0 072 127
Midazolam 0 0 3 0 3 0 4 0 <001 ,366
Tiopenthal 0 0 0 0 0 0 0 0 ,778 019
Diazepam 0 0 10 0 0 0 5 0 <001 ,251
pequate g7y 80%
Insufficient 253,007
nsufficien 13% 20%
block

the 600 mg dose; in group E were 52 and 32 patients, respectively. Thus we find the
moderate decrease of the dose of lignocaine when using the ultrasound-guided method
(quantitative evaluation of this aspect will be addressed by multivariate analysis). The
anesthetist uses from the beginning a lower dose of lignocaine, being aware that the
ultrasound-guided method allows direct visualization of the anatomical structures. The
dose, most likely, is not calculated according to body mass of the patient.

The dose of midazolam was higher in group E (median 3 compared to median 0,
p <, 001, mean effect size =, 336), meaning that, in most patients from group P, mida-
zolam was not used at all. At the same time, patients who underwent regional anesthe-
sia performed by ultrasound-guided method, received midazolam from the beginning
of the surgery and in a higher dose, or it has been given during the course of the surgical
procedure. Perhaps the anesthetist was not sure of the effectiveness of the block or
was the pre-selection of patients for this group. Of course, there are not extremely high
doses, but doses around 3-4 mg per intervention were used.

The use of diazepam predominated in group P (75" percentile equal to 10 mg versus
5 mgin group E, p =, 001, mean effect size =, 251). Diazepam, most likely, was not used
from the beginning in both groups (the median is 0), but was probably applied under
the conditions of unsuccessful anesthesia at higher doses in group P, because group E
has already been under midazolam protection. Again, we are not talking about high
doses, because 75% of the respondents from both groups were given 10 and 5 mg diaz-
epam respectively.
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Age (p =, 259), gender (p =, 393), duration of intervention (p =, 154), doses of bupi-
vacaine (p =, 483), fentanyl (p =, 227), and thiopental (p =, 772), given the small effect
size, did not present statistical significance. In contrast, ketamine (p =, 072), with a me-
dium effect =, 127 is of interest because it was used in higher doses in group E, prob-
ably in case of insufficient block installation, or it was used from the beginning in the
patients undergoing ultrasound-guided regional anesthesia. In contrast, in group P, to
provide anesthesia, the use of only benzodiazepines or thiopental was sufficient. Anoth-
er argument regarding the standardization of regional anesthesia was the use of bupiv-
acaine at a dose of 50 mg in both groups, its value rarely being changed (median, moda,
percentiles in both groups being 0). The characteristics obtained from the analysis of
the use of the thiopental indicate that it was administered as an adjuvant, if necessary.

The rate of failed anesthesia cases, representing a strong argument for the use of a
certain technique: paresthesia or the ultrasound-guided method, was obtained by two
means: bivariate analysis and multivariate analysis.

The bivariate analysis showed that, out of 100 anesthetics in group P, a number of 13
were reported as unsuccessful, compared with a number of 20 in group E. The x? test
with corrections for continuity did not determine significance (test value 1.306, df = 1,
p =, 253, effect size =, 007), RR (relative risk) being 1.67 (95% CI 0.78-3.58), the result
being stable (RR through bootstrap 1.67; CI 95% 0.71-4.1). Notwithstanding the fact
that we did not find any significance, we speculate that the rate of failed anesthetics in
both groups cannot be higher than that reported.

At the preventive analysis of the examined groups, the feeling about standardization
of the process is created, the decrease of the dose of lignocaine being “compensated” by
the increased use of ketamine and midazolam. It is important to mention that, the re-
gional anesthesia performed by the ultrasound-guided method does not decrease, but
on the opposite, it has the tendency to increase the rate of failed cases.

The multivariate analysis, which involves the introduction of several variables (fac-
tors) in the equation, did not reveal any significance regarding the technique of anesthe-
sia and the rate of failed anesthesia cases, even if the results were adjusted for gender,
age, anesthetized limb, doses of lignocaine, bupivacaine, fentanyl, ketamine, midazolam,
thiopental, diazepam used; the coefficient of determination for different models being
maximum 20%, which reflects the lack of the “efficient” variables introduced in the
equation. At the same time, the data from table 2 shows that the dose of midazolam
in group E increases by 44% compared to group P, OR (odds ratio) being 1.44 (95% CI
1.22-1.70), and the lignocaine dose reduction by 28% (95% CI 9-43%). As a result, the
dose of lignocaine decreases, most probably, due to the increase in the dose of mida-
zolam.

Table 2. Equation variables
95% Cl for Exp (B)

B S.E. Wald df  Sig. Exp (B) Lower Upper
Lignocaine -327 , 120 7,408 1 ,006 72 ,57 91
Midazolam ,365 ,085 18,303 1 ,000 1,44 1,22 1,70
The Constant ,982 ,634 2,400 1 121 2,67
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Table 3. Equation variables

Non-standardized  Standardized

coefficients coefficients Cl 95% for B

B Std. Error Beta t Sig. Lower Upper
The Constant 4,558 223 20,401 ,000 4,117 4,999
gilrjztdhgff: Elt“"so“”d' 565 189 1205 2,989 005 938 5192
Male Gender ,526 ,222 ,159 2,372,019 ,089 ,964
Thiopental, mg ,002 ,001 ,149 2,220 1,028 ,000 ,004
Diazepam, mg ,041 ,014 ,201 2,900 ,004 ,013 ,068

Linear regression for lignocaine dose modeling (Table 3), in patients included in the
research, showed a decrease of the dose by 57 mg in group E, the confidence interval
being quite wide (95% CI, 938, -, 192). That is, the actual decrease is within the limits
of 19 and 94 mg of lignocaine. For men, the dose is higher by 53 mg (95% CI, 09; 96).
The combination of the dose of lignocaine administered with that of sedatives is also
expected. It is important to mention that the coefficient of determination for this equa-
tion is 13.6%, of which the regional anesthesia performed by the ultrasound-guided
method represents only 5.1%. This coefficient of determinations, together with a 95%
wide CI indicates the lack of effective variables included in the study. The application of
the efficient variables can radically alter the relationships and at the moment, based on
the data obtained, we cannot state any benefits to using the ultrasound-guided method
for performing the regional anesthesia.

The statistical analysis of the 2 groups of patients determined that:

1. The study did not show the decrease, but, on the opposite, a tendency towards
increasing the rate of failed anesthesia cases when applying the ultrasound-guided
method.

2. The decrease in lignocaine dose is practically insignificant in the group of patients
who have benefited from ultrasound-guided regional anesthesia; doses of sedatives
are increased.

3. The ultrasound-guided regional anesthesia, performed by the medical staff in the
absence of special training, as well as the lack of clear contact criteria with the
anesthetized plexus, does not bring expected benefits and does not guarantee the
safety in anesthesia.

4. In the field of regional anesthesia, many questions and aspects remain unresolved,
which could not be reached in this study exposed, due to the retrospective type of
the study and due to lack in sufficient and qualitative documentation of important
aspects of regional anesthesia regarding evaluation of success and safety of
the procedure (BMI, length of block installation, immediate/late neurological
complications, etc.). A prospective study in this area is needed, with the inclusion of
the “effective” variables and the monitoring of the late complications after regional
anesthesia.

4. Discussions
The apparently “surprising” results of the study were somehow expected and wel-
come, these results reveal some problems related to a technique of regional anesthesia
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considered to be superior, from all points of view, compared to the classical paresthesia
technique. We take the responsibility to affirm that, the situation created, is based on
the desire of medical staff from our country to implement a new, worldwide recognized
and used method in modern medicine, but which, when brought into local medical sys-
tem, it collides with some rooted skills, passed down from generation to generation,
which are hardly subject to change, correlated with a closed mindset and concepts con-
strained by prejudices and fear of failure.

The problems revealed as a result of this study, as well as the possible ways of solv-
ing them, according to the data obtained from the international practice published in
reference journals, will be reported below:

1) The use, according to the results of this study, in both regional anesthesia
techniques (ultrasound-guided and paresthesia), of local anesthetics in high doses
and in combinations that, according to the research, do not have clinical benefit for
patients.

Standardization of local anesthetic doses administered, depending on the anesthetic
area (plexus) or the method used: ultrasound-guided / paresthesia, as well as the ab-
sence of correlation of their dose with the body weight, exposes the patient to very high
doses of local anesthetic, which is in contradiction with the worldwide recommenda-
tions regarding the use of minimum effective dose of local anesthetic when real-time
visual control of the procedure is available. [11; 12; 13]

Also, the combination of long-acting local anesthetics with lignocaine decreases the
total length of the block. [14; 15; 16] Thus, the combination of local anesthetics, widely
used in the Institute of Emergency Medicine: lignocaine + bupivacaine, does not, ac-
cording to international publications, present any clinical benefit. On the opposite, the
combination of these local anesthetics prolongs the beginning of the block, as well as
shortening of its total length. [14; 16; 17]

Although ultrasound guidance is a compound part of the strategy for prevention
of Systemic Toxicity of Local Anesthetics (LAST), [11; 18; 19; 20], the lack in practical
dexterities in the use of the equipment are one of the problems that would favor the
direct intravascular injection of the local anesthetics. By applying an excessive pressure
of the probe, the tissues are constraint and an iatrogenic collapse of the veins occurs.
This phenomenon, when trying to assess by aspiration the intravascular localization of
the needle, gives a false negative result, with the risk of injecting the local anesthetic
intravenously. [4; 7]

2) The use, according to the results of the study, of higher doses of sedatives in
patients undergoing ultrasound-guided regional anesthesia versus the paresthesia
technique.

At moment, it is complicated to state whether the use of sedatives during surgi-
cal procedures performed under regional anesthesia aimed “covering” an ineffective
block, or if it was part of the measures taken to ensure intraoperative comfort of the
patient. Patient satisfaction with a specific procedure, including anesthesia, has be-
come an important component of the quality of the medical act performed. [21] The
patient’s comfort during regional anesthesia means his comfort during the puncture
and the introduction of the local anesthetic, during the entire surgical intervention,
as well as during the postoperative period. Worldwide trends and recommendations
include 1) use of premedication, 2) intraoperative sedation of the patient, 3) use of
ultrasound guidance, and 4) professionalism of the physician as compulsory compo-
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nents in optimizing patient’s comfort during regional anesthesia, along with 5) psy-
chological communication and preparation, and 6) a pleasant environment of the op-
erating room. [22; 2. 3; 24]

3) The impossibility of determining, according to the results of the study, of the
degree of practical training of the anesthetists in performing the ultrasound-guided
regional anesthesia, and the possible correlation of this aspect with the higher fail-
ure rate compared with regional anesthesia performed by paresthesia technique.

The ultrasound machine, used in Anesthesiology and Intensive Care practice as a
“borrowed” tool from another medical specialty, was a real challenge for the Anesthesi-
ology and Intensive Care department of the Institute of Emergency Medicine, in 2006,
when this device was assigned to the technical endowment of this department. The first
ultrasound-guided procedures, including regional anesthesia cases, were performed by
anesthetists who were familiar with this technique after viewing on-line video courses,
following the application of theoretical and practical knowledge learned at internation-
al congresses, workshops and other educational events regarding the field of regional
anesthesia, followed by the subsequent interpersonal training of all the members of the
team. However, in the Republic of Moldova, an official training course for specialists in
Anesthesia and Intensive Care on ultrasound-guided regional anesthesia, from 2006 to
2018, did not exist.

According with recommendations of the international reference institutions, as well
as following the results obtained in this retrospective evaluation of those 12 years of ex-
perience gained since the first ultrasound-guided regional anesthesia was performed,
the decision was made to organize, legislate and include in the Department of Continu-
ing Medical Education’s option of an Ultrasound-guided Regional Anesthesia course,
implemented by the Society of Anesthesiology and Reanimatology from Republic of
Moldova in collaboration with the Department of Anesthesia and Reanimatology no.1
“V. Ghereg “of the State University of Medicine and Pharmacy” Nicolae Testemitanu “
[2; 9] The rate of success in introducing a new method depends on the availability of
the required equipment and the level of training of physicians. The learning process
of a new procedure / technique is a complex one and depends on a variety of factors,
such as: the technical endowment of the institution, the existence of a training strategy
with the necessary number of procedures to obtain the learning curve, as well as the
on-going performance of the procedure in order to maintain the acquired dexterities
and maintaining their continuous improvement. [1; 7] Procedures related to regional
anesthesia are significantly more difficult to learn than the practical tasks related to
general anesthesia. [7]

In April 2010, the Joint Committee of the American Society for Regional Anesthesia
(ASRA) and the European Society for Regional Anesthesia (ESRA) published the recom-
mendations required for education and training in ultrasound-guided regional anesthe-
sia. [7; 10] Ultrasound guidance is currently the gold standard for regional anesthesia,
[2; 3; 9] but this is only valid if the anesthetist has good technical dexterities and is
familiar and feels comfortable using the equipment. [5; 7]

It is obvious that the theoretical and practical training represents an important pre-
rogative in achievement of practical skills regarding ultrasound-guided regional anes-
thesia. [1; 5] Therefore, one of the biggest challenges in this field is the implementation
of the practical training guidelines for the Anesthesia and Intensive Care practitioners,
as well as the elaboration of the efficient tools for the assessment of the practical compe-
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tences gained in performing ultrasound guided regional anesthesia. [1; 3; 5] According
to the published data, nowadays, next to the classic checklists, the MCQ questions, the
Global Rating Scales, for the appreciation of the practical dexterities, learned from the
training courses and the workshops regarding regional anesthesia, high-performance
radio frequency recording systems are used, with manual dexterity monitoring through
a sensor attached to the practitioner/trainee’s gloves. The computerized analysis of the
time required to perform the procedure, the number of movements required, as well as
the amplitude of the movements as a surrogate value of the efficiency of the movements
sum these variables into an index of performance and assimilation of the manual skills
regarding the learned procedure. [21; 25; 26; 27; 28] Evaluation of psychological / cog-
nitive aspects, such as the analysis of the visual-analogue ability, with the assessment of
the cognitive ability to generate, retain, use, manipulate and process visual information;
as well as the analysis of psychomotor ability, which reflects the ability to bimanual
control of the objects as a result of the efficiency of eye-to-hand coordination and reac-
tion speed, are particularly important for success in obtaining practical skills. [25; 28;
29;30]

4) According to the results of the study, lack of some statistically significant vari-
ables.

It is well-known that any retrospective study has its limitations. The correctness of
the results obtained is influenced, first of all, by the responsibility with which the medi-
cal documentation was fulfilled at that time. Another very important aspect is that, in
order to obtain statistically significant variables, it is necessary to register some clinical
parameters for which the documentation in the medical file is not mandatory, but which
would have a major impact in the research (the length from the performance of anes-
thesia to the beginning of the block, total length of the block, monitoring of neurological
immediate and late complications, etc.). Thus, in order to extend this study, as well as
to cover the issues that remain unclear at the moment regarding the ultrasound-guided
regional anesthesia performed within the Institute of Emergency Medicine, it is neces-
sary to start a prospective study:.

5. Conclusions

The purpose of this study, to analyze the two methods of performing regional an-
esthesia: ultrasound-guided and paresthesia technique and to highlight the optimal
method, was not fully accomplished, due to the limitation of the retrospective study to
fully investigate all aspects regarding a technique or other of regional anesthesia set
out above. However, some “skills” widely applied in clinical practice, such as the use
of standardized doses of local anesthetics, which are not related to the patient’s body
weight, and the use of combinations of local anesthetics that have no clinical benefit for
the patient were highlighted in this study, being very important factors, which influence
the safety of the patient and the medical act itself.

The higher failure rate in successfully performing an ultrasound-guided regional
anesthesia, being in contradiction with the international statistical data, revealed de-
ficiencies in the training of the practitioners of the medical system in our country, and
respectively, deficiencies in the assessment of their achieved skills, with the probability
that the real cause of the failure in an adequate performance of a regional anesthesia
is placement of the practitioner between the limits of the learning curve. An important
step in solving this problem was the implementation in 2018 of the ultrasound-guided
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Regional Anesthesia course, developed by the Society of Anesthesiology and Reanima-
tology from Republic of Moldova in collaboration with the Department of Anesthesia
and Reanimatology no.1 “V. Ghereg “of the State University of Medicine and Pharmacy”
Nicolae Testemitanu “; this being the first educational event, legislated and approved by
the Ministry of Health, included in the Continuing Medical Education Course, organized
for the correct training and re-education, according to the international standards of
anesthetists in the Republic of Moldova.

10.

11.

12.

13.

14.

15.

JIITEPATYPA

. Marhofer, P, Willschke, H., Kettner, S. Current concepts and future trends in ultrasound-

guided regional anaesthesia. / P. Marhofer. H. Willschke, S. Kettner // Current Opinion in
Anaesthesiology. - 2010. - Vol. 23. - P. 632-636.

. Gray, A.T. Ultrasound-guided regional anesthesia: current state of art. / AT. Gray //

Anesthesiology. - 2006. - Vol. 104. - P. 368-373.

. Barrington, M.J,, Uda, Y. Did ultrasound fulfill the promise of safety in regional anesthesia? /

M.]. Barrington, Y. Uda // Current Opinion in Anaesthesiology. - 2018. - Vol. 31 (5). - P. 649-
655.

. Marhofer, P, Fritsch, G. Safe performance of peripheral regional anaesthesia: the significance

of ultrasound guidance. / P. Marhofer, G. Fritsch //Anaesthesia. - 2017. - Vol. 72. - P. 427-438.

. Peripheral regional anaesthesia and outcome: lessons learned from the last 10 years. /

J. Kessler [et al.] // British Journal of Anaesthesia. - 2015. -Vol. 114 (5). - P. 728-745.

. Anestezia plexului brahial. / S. Cobaletchi [et al.] // Curierul Medical. - 2011. - Vol. 322 (4). -

P. 60-62.

. Kessler, J. Education concepts in regional anaesthesia. / J. Kessler // European Society of

Anaesthesiology. - Euroanaesthesia 2011, Amsterdam, The Netherlands.

. Neal, ].M. Ultrasound-Guided Regional Anesthesia and Patient Safety: Update of an Evidence-

Based Analysis. / ].M. Neal // Regional Anesthesia and Pain Medicine. - 2016. - Vol. 41 (2). -
P. 195-204.

. Hopkins, PM. Ultrasound guidance as a gold standart in regional anaesthesia. / PM. Hopkins //

British Journal of Anaesthesia. - 2007. - Vol. 98. - P. 299-301.

The American Society of Regional Anesthesia and Pain Medicine and the European Society of
Regional Anaesthesia and Pain Therapy joint committee recommendations for education and
training in ultrasound-guided regional anesthesia. / B.D. Sites [et. al.] // Regional Anesthesia
and Pain Medicine. - 2010. - Vol. 35. - P. 74-80.

Christie, L. E., Picard, ]., Guy, L. Weinberg. Local anaesthetic systemic toxicity. / L. E. Christie,
J. Picard, L. Guy // British Journal of Anaesthesia. - 2015. - Vol. 15 (3). - P. 136-142.

Wolfe, R. C., Spillars, A. Local Anesthetic Systemic Toxicity: Reviewing Updates from the
American Society of Regional Anesthesia and Pain Medicine Practice Advisory. / R. C. Wolfe,
A. Spillars // Journal of PeriAnesthesia Nursing. - 2018. - Vol. 33 (6). - P. 1000-1005.

Rosenberg, P.H., Veering, B.T,, Urmey, W.F. Maximum recommended doses of local anesthetics:
a multifactorial concept. / PH. Rosenberg, B.T. Veering, W.F. Urmey // Regional Anesthesia
and Pain Medicine. - 2004. -Vol. 29. - P. 564-575.

A Comparison of the Pharmacodynamics and Pharmacokinetics of Bupivacaine, Ropivacaine
(with Epinephrine) and Their Equal Volume Mixtures with Lidocaine Used for Femural and
Sciatic Nerve Blocks: A Double-Blind Randomized Study. / P. Cuvillon [et al.] // Anesthesia
and Analgesia. - 2009. - Vol. 108 (2). - P. 641-649.

Onset and duration of anesthesia for local anesthetic combinations commonly used in forefoot
surgery; surprise results with sequential blocks. / M. M. Blazer [et al.] // The Foot. - 2015. -
Vol. 25. - P. 75-78.

Clinical Anesthesiology & Intensive Care, N2 1 (15), 2020 21 m



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

The effect of addition of lidocaine to bupivacaine on anesthesia beginning time, block time,
and block quality in lateral sagittal infraclavicular block. / O. Ozmen [et al.] // Turkish Journal
of Medical Sciences. - 2013. - Vol. 43. - P. 542-547.

Ribotsky, B. M., Berkowitz, K. D., Montague, ]. Local anesthetics. Is there an advantage to
mixing solutions? / B.M. Ribotsky, K. D. Berkowitz, ]. Montague // Journal of the American
Pediatric Medical Association. - 1996. - Vol. 86 (10). - P. 487-491.

Barrington, M.]., Kluger, R. Ultrasoung guidance reduces therisk of local anesthetic systemic
toxicity following peripheral nerve blockade. / M.]J. Barrington, R. Kluger // Regional
Anesthesia and Pain Medicine. - 2013. - Vol. 38. - P. 289-297.

Mercado, P, Weinberg, G.L. Local anesthetic systemic toxicity: prevention and treatment. /
P. Mercado, G.L. Weinberg // Clinical Anesthesiology. - 2011. -Vol. 29. - P. 233-242.

Dickerson, D.M. Apfelbaum, J.L. Local anesthetic systemic toxicity. / D.M. Dickerson,
J.L. Apfelbaum // Aesthetic Surgery Journal. - 2014. - Vol. 34. - P. 1111-1119.

Accreditation Council for Graduate Medical Education and the American Board of
Anesthesiology. The anesthesiology milestone project. 2015 https://www.acgme.org/
Portals/0/PDFs/Milestones/AnesthesiologyMilestones.pdf. (ocTanniit Bxig 10 saucTtomaza
2019 p.).

Hu, P, Harmon, D., Frizelle, H. Patient comfort during regional anesthesia. / P. Hu, D. Harmon,
H. Frizelle // Journal of Clinical Anesthesia. - 2007. - Vol. 19 (1). - P. 67-74.

Mackenzie, N. Sedation during regional anaesthesia: indications, advantages and methods. /
N. Mackenzie // European Journal of Anaesthesiology. - 1996. - Vol. 13 (Suppl). - P. 2-7.

Kenny, G.N. Patient sedation: technical problemsand developments. / G.N. Kenny // European
Journal of Anaesthesiology. - 1996. - Vol. 13 (Suppl). - P. 18-21.

Competency-based assessment tools for regional anaesthesia: a narrative review. / A. Chuan
[et al.] // British Journal of Anaesthesia. - 2018. - Vol. 120 (2). - P. 264-273.

Bould, M., Crabtree, N., Naik, V. Assessment of procedural skills in anaesthesia. / M. Bould,
N. Crabtree, V. Naik // British Journal of Anaesthesia. - 2009. - Vol. 103. - P. 472-483.

Kathirgamanathan, A., Woods, L. Educational tools in the assessment of trainees in anaesthesia.
/ A. Kathirgamanathan, L. Woods // Contin Educ Anaesth Crit Care Pain. - 2011. - Vol. 11. -
P. 138-142.

An assessment tool for brachial plexus regional anesthesia performance: establishing
construct validity and reliability. / V. Naik [et al.] // Reg Anesth Pain Med. - 2007. - Vol. 32. -
P. 41-50.

Visuospatial ability as a predictor of nocive performance in ultrasound-guided regional
anesthesia. / A. Shafqat [et al.] // Anesthesiology. - 2015. - Vol. 123. - P. 1188-1197.

Learning manual skills in anesthesiology: Is there a recommended number of cases for
anesthetic procedures? / C. Konrad [et al.] // Anesthesia and Analgesia. - 1998. - Vol. 86. -
P. 635-639.

REFERENCES

. Marhofer, P, Willschke, H., Kettner, S. Current concepts and future trends in ultrasound-guided

regional anaesthesia. Current Opinion in Anaesthesiology, 2010, vol. 23, pp. 632-636.

. Gray, A.T. Ultrasound-guided regional anesthesia: current state of art. Anesthesiology, 2006,

vol. 104, pp. 368-373.

. Barrington, M.J., Uda, Y. Did ultrasound fulfill the promise of safety in regional anesthesia?

Current Opinion in Anaesthesiology, 2018, vol. 31 (5), pp. 649-655.

. Marhofer, P, Fritsch, G. Safe performance of peripheral regional anaesthesia: the significance

of ultrasound guidance. Anaesthesia, 2017, vol. 72, pp. 427-438.

. Kessler, J. et al. Peripheral regional anaesthesia and outcome: lessons learned from the last 10

years. British Journal of Anaesthesia, 2015, vol. 114 (5), pp. 728-745.

m 22 KniniuHa aHecTesionoris Ta iHTeHcuBHa Tepanis, N2 1 (15), 2020



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. Cobaletchi, S. et al. Anestezia plexului brahial. Curierul Medical, 2011, vol. 322 (4), pp. 60-62.
. Kessler, ]. Education concepts in regional anaesthesia. European Society of Anaesthesiology.

Euroanaesthesia, 2011, Amsterdam, The Netherlands.

. Neal, ].M. Ultrasound-Guided Regional Anesthesia and Patient Safety: Update of an Evidence-

Based Analysis. Regional Anesthesia and Pain Medicine, 2016, vol. 41 (2), pp. 195-204.

. Hopkins, PM. Ultrasound guidance as a gold standart in regional anaesthesia. British Journal

of Anaesthesia, 2007, vol. 98, pp. 299-301.

Sites, B.D. et. al. The American Society of Regional Anesthesia and Pain Medicine and the
European Society of Regional Anaesthesiaand Pain Therapyjoint committee recommendations
for education and training in ultrasound-guided regional anesthesia. Regional Anesthesia and
Pain Medicine, 2010, vol. 35, pp. 74-80.

Christie, L. E., Picard, J., Guy, L. Weinberg. Local anaesthetic systemic toxicity. British Journal of
Anaesthesia, 2015, vol. 15 (3), pp. 136-142.

Wolfe, R. C., Spillars, A. Local Anesthetic Systemic Toxicity: Reviewing Updates from the
American Society of Regional Anesthesia and Pain Medicine Practice Advisory. Journal of
PeriAnesthesia Nursing, 2018, vol. 33 (6), pp- 1000-1005.

Rosenberg, P.H., Veering, B.T,, Urmey, W.F. Maximum recommended doses of local anesthetics:
a multifactorial concept. Regional Anesthesia and Pain Medicine, 2004, vol. 29, pp. 564-575.

Cuvillon, P. et. al. A Comparison of the Pharmacodynamics and Pharmacokinetics of
Bupivacaine, Ropivacaine (with Epinephrine) and Their Equal Volume Mixtures with
Lidocaine Used for Femural and Sciatic Nerve Blocks: A Double-Blind Randomized Study.
Anesthesia and Analgesia, 2009, vol. 108 (2), pp. 641-649.

Blazer, M. M. et. al. Onset and duration of anesthesia for local anesthetic combinations
commonly used in forefoot surgery; surprise results with sequential blocks. The Foot, 2015,
vol. 25, pp. 75-78.

Ozmen, O. et. al. The effect of addition of lidocaine to bupivacaine on anesthesia beginning
time, block time, and block quality in lateral sagittal infraclavicular block. Turkish Journal of
Medical Sciences, 2013, vol. 43, pp. 542-547.

Ribotsky, B.M., Berkowitz, K. D., Montague, ]. Local anesthetics. [s there an advantage to mixing
solutions? Journal of the American Pediatric Medical Association, 1996, vol. 86 (10), pp. 487-
491.

Barrington, M.J,, Kluger, R. Ultrasoung guidance reduces therisk of local anesthetic systemic
toxicity following peripheral nerve blockade. Regional Anesthesia and Pain Medicine, 2013,
vol. 38, pp. 289-297.

Mercado, P, Weinberg, G.L. Local anesthetic systemic toxicity: prevention and treatment.
Clinical Anesthesiology, 2011, vol. 29, pp. 233-242.

Dickerson, D.M., Apfelbaum, ].L. Local anesthetic systemic toxicity. Aesthetic Surgery Journal,
2014, vol. 34, pp. 1111-1119.

Accreditation Council for Graduate Medical Education and the American Board of
Anesthesiology. The anesthesiology milestone project. 2015https://www.acgme.org/
Portals/0/PDFs/Milestones/AnesthesiologyMilestones.pdf. (Last access Nov 10th, 2019).
Hu, P, Harmon, D,, Frizelle, H. Patient comfort during regional anesthesia. Journal of Clinical
Anesthesia, 2007, vol. 19 (1), pp. 67-74.

Mackenzie, N. Sedation during regional anaesthesia: indications, advantages and methods.
European Journal of Anaesthesiology, 1996, vol. 13 (Suppl), pp. 2-7.

Kenny, G.N. Patient sedation: technical problemsand developments. European Journal of
Anaesthesiology, 1996, vol. 13 (Suppl), pp. 18-21.

Chuan, A. et al. Competency-based assessment tools for regional anaesthesia: a narrative
review. British Journal of Anaesthesia, 2018, vol. 120 (2), pp. 264-273.

Clinical Anesthesiology & Intensive Care, N2 1 (15), 2020 23 m



26. Bould, M., Crabtree, N., Naik, V. Assessment of procedural skills in anaesthesia. British Journal
of Anaesthesia, 2009, vol. 103, pp. 472-483.

27. Kathirgamanathan, A., Woods, L. Educational tools in the assessment of trainees in anaesthesia.
Contin Educ Anaesth Crit Care Pain, 2011, vol. 11, pp. 138-142.

28. Naik, V. et al. An assessment tool for brachial plexus regional anesthesia performance:
establishing construct validity and reliability. Reg Anesth Pain Med, 2007, vol. 32, pp. 41-50.

29. Shafqat, A. et. al. Visuospatial ability as a predictor of nocive performance in ultrasound-
guided regional anesthesia. Anesthesiology, 2015, vol. 123, pp. 1188-1197.

30. Konrad, C. et al. Learning manual skills in anesthesiology: Is there a recommended number of
cases for anesthetic procedures? Anesthesia and Analgesia, 1998, vol. 86, pp. 635-639.

Submitted 21.12.2019
Reviewer MD, prof. M. Dubilet, date of review 24.12.2019

m 24 KniniuHa aHecTesionoris Ta iHTeHcuBHa Tepanis, N2 1 (15), 2020



UDC 616-089.5-036.6; 616-089.5-031.83; 616.65-007
D0O110.31379/2411.2616.15.1.3

COMPARISON OF PERIOPERATIVE CHANGES IN HEMOSTATIC
POTENTIALWITH LOW-FREQUENCY PIEZOELECTRIC
THROMBOELASTOGRAPHY (LPTEG) IN PATIENTS WITH BENIGN
PROSTATICHYPERPLASIA DURING RADICAL RETROPUBIC
PROSTATECTOMY

Suslov O.S.
Odessa National Medical University

YK 616-089.5-036.6; 616-089.5-031.83; 616.65-007
D0I110.31379/2411.2616.15.1.3

NOPIBHAHHSA NEPIONEPALINHUX 3MIH TEMOCTATUYHOIO
NOTEHLIANY 3A LOMOMOI0l0 HU3bKOYACTOTHOI ME3OENEKTPUYHOI
TPOMBOENIACTOTPA®II (HNTEN) Y MALLIEHTIB 3 LOBPOSAKICHOIO
FNEPNNA3IEI0 NPOCTATU NIA YAC YEPE3MIXYPOBOI PAOLUKANIbHOI
NPOCTATEKTOMII

Cycnoe 0.C.

MerTa. [lopiBHATH nepionepaTuBHi 3MiHK y HIITEI nmanieHTiB, KOTpUM IPOBOAU-
Jlacs onepalisi BiJKpuToi yepe3MixypoBoi pajukaabHoi npocratektomii (UPIIE) 3
NnpuBoOAY Ao6posikicHOI rinepmuiaszii npoctaTtu (Ar'T13), mig 3araabHo0 a6o emigy-
pa/IbHOI0 METOLUKOI aHecTe3il.

Marepiasim Ta MeToAu. [IpocreKTUBHO OliHIOBaIMCA JlaHi nanieHTiB (n=69) 3
naiarHosowm /II'TI3 (migTBeppxeHuM ricTosoriuHo Ta piBHeM PSA), koTpuM mpoBo-
JAusocs onepaTuBHe BTpy4daHHs y 06ca3i UPIIE y nepion 3 snucronany 2017 p. no
sucronay 2019 p. Ha 6a3i Opecbkoi 06Js1acHOl KJiHiYHOT sikapHi. [TanieHTH 6ynu
posmnogineni Ha Bi rpynu: rpyny A (n=33) cksanu nagieHTH, o npoxoauau YPIE
3 BUKOPUCTAHHAM enigypanbHoi aHecTtesii (E/|A) yepes kaTeTep; rpyny B (n=36) -
YPIIE 3 BUKOpHUCTAHHAM 3arajJbHOTO HApKO3y Ta BHYTPILIHbOBEHHOI aHaJbresii
omnioiZlaMu. YciM y4acHUKaM IIPOBEEHO JOC/IPKEeHHA reMOCTaTUYHOI0 I0TeHjia-
sy 3a fonomoroto HIITET npu HafixoKeHHI [10 JliKapHi epe/i IpoBeleHHSAM 6y/b-
sKoi Tepartii, 6e3nocepeHbO Nepe/; onepaTUBHUM BTPyYaHHAM Ta Ha 60 XBUIUHI
ornepaTUBHOI0 BTpy4aHHs. CTaTUCTHYHA 06pO6Ka OTPUMAaHUX JlaHUX IPOBOAUIIA-
cs1 32 I0ONIOMOTO10 TporpamMHoro 3a6e3nedyeHHss MATLAB.

Pe3ynbraTi. BuxigHi faHHi mepes omepali€ero y mamieHTiB 060X Ipyn JeMOH-
CTPyBa/IM KOMIIEHCOBAHUH TiMepKoary/asliiHUM CTaH Ta CHiBNaJalu 3 TaKUMHU
Ha MOMEHT HaJxo/keHHd. OfHak AaHi Ha 60 XBUIMHI y rpyni A eMOHCTPYIOTh
TpoM6oesacTorpamy, KOTpa TOTOXKHa HOpMaJIbHi{; y rpyni B 4iTko Bigo6paxeHi
MOpYLIEeHHs arperarii Npyu HOpMaJbHUX MMOKa3HUKaX Koarysii Ta ¢ibpiHosizy.
BigminHOCTi 6y/1u cTaTucTruHO 3Hauymumu (P <0,0001).

BucHOBOK. [Ipy koMIeHCOBaHOMYy rinepkoary/isiiiiiHOMy po3Jafi, KOTpUH pee-
cTpyeTbces y nanienTis 3 ITTI3 mo notpebytoTs YPIIE, mij yac onepaTuBHOrO BTPY-
4JaHHA 3 BUKopuctaHHAM E/JIA yepes kaTeTep 3HaueHHs HIITET ToToxHi HopMmi. B
Tol camuii yac, aaHi HIITET npu YPIIE 3 BukoprcTaHHAM 3arajibHoi aHecTe3il Ta
BHYTpIIIHbOBEHHOIO aHaJIbre3i€l omioijlaMu JeMOHCTPYIOTh TrinoarperaHTHUU
CTaH NPU HOPMaJIbHUX NMOKa3HUKaX reMokoary/suii Ta ¢i6pinonizy. [IppuurnHaMu
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BUIIEBKA3aHOT'0 MOXKYTb Oy TH CIPUATANBA il enilypaJbHOI aHecTe3ii Ha cuMma-
THYHY HEPBOBY CHUCTEMY, a TaKOXX 3MeHILIEeHHS MOTPpe6Uu y BBeJeHHI iHPy3iHHUX
po3unHiB npu EJIA yepe3 MeHIIi NOKa3HUKU KpoBoBTpaTH. OHAK, HeobXifHi 1o-
JlaJIbllli JOC/iKEHHS cepeJ| MaLieHTIiB ypoJioriyHoro npodiso s niTBEPAKEH-
Hf IUX pe3yJIbTaTiB Ta MOXKJIUBOCTI IX iHTepIpeTawii AJi1s BCiel KOTOPTH ypOJIOTiu-
HUX Mali€HTIB.

KirouoBi ciioBa: 106posikicHa rinepmsiasis nepeamixypoBoi 3a/1034, Xipypris, ye-
pe3MixypoBa NpoCTaTeKTOMIs, aHecTe3id, eniaypaibHa aHectesid, HIITED

UDC 616-089.5-036.6; 616-089.5-031.83; 616.65-007
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COMPARISON OF PERIOPERATIVE CHANGES IN HEMOSTATIC POTENTIAL
WITH LOW-FREQUENCY PIEZOELECTRIC THROMBOELASTOGRAPHY
(LPTEG) IN PATIENTS WITH BENIGN PROSTATIC HYPERPLASIA DURING
RADICAL RETROPUBIC PROSTATECTOMY

Suslov O.S.

Objectives. To compare perioperative changes in LPTEG of patients undergoing
open radical retropubic prostatectomy (ORRP) surgery for benign prostatic
hyperplasia (BPH), under general or epidural anesthesia.

Materials and methods. The data of patients (n = 69) diagnosed with BPH
(confirmed histologically and by PSA level), who underwent surgery for ORRP in
the period from November 2017 to November 2019 at the Odessa Regional Clinical
Hospital, were prospectively evaluated. Patients were divided into two groups:
group A (n = 33) consisted of patients undergoing ORRP using epidural anesthesia
(EDA) through a catheter; group B (n = 36) - ORRP using general anesthesia and
intravenous opioid analgesia. All participants were tested for hemostatic potential
using LPTEG upon admission to the hospital prior to any therapy, immediately
before surgery, and at 60 minutes of surgery. Statistical processing of the obtained
data was performed using MATLAB software.

Results. The baseline data before surgery in patients in both groups demonstrated
a compensated hypercoagulable state and coincided with those at the time of
admission. However, data at 60 minutes in Group A show a thromboelastogram
that is identical to normal; Group B clearly reflects aggregation disorders with
normal coagulation and fibrinolysis. The differences were statistically significant
(P <0.0001).

Conclusion. In compensated hypercoagulative disorder, which is registered
in patients with BPH who require ORRP, during surgery with EDA through the
catheter, the values of LPTEG are identical to the norm. At the same time, the LT-
PEG data for ORRP using general anesthesia and intravenous opioid analgesia
show a hypoaggregative state with normal hemocoagulation and fibrinolysis rates.
The reasons for the above may be the favorable effect of epidural anesthesia on
the sympathetic nervous system, as well as reducing the need for the introduction
of infusion solutions for EDA due to a comparatively lower level of the blood loss.
However, further studies are needed among urological patients to confirm these
results and to interpret them for the entire cohort of urological patients.

Keywords: benign prostatic hyperplasia, surgery, radical retropubic prostatectomy,
anesthesia, epidural anesthesia, LPTEG
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Introduction

The choice of the best anesthesia method for urological surgery to reduce the dura-
tion of inpatient treatment remains controversial. For many years, anesthetists have
discussed how a type of anesthetic can act on haemostasis.

It is well known, that neuroaxial anaesthesia has some physiological effects that are
absent with other methods of anaesthesia and may improve outcomes. One of the main
disputable questions is the action of epidural anaesthesia on haemocoagulation sys-
tem?.

During my literature search, 've made a conclusion that the limited data about hae-
mocoagulation status present for patients with benign prostatic hyperplasia during
their treatment. The most attention to haemostasis is given to patients with malignant
processes in urology.

In previous researches of patients with benign prostatic hyperplasia, data were
demonstrated changes in the base level of haemostatic equality to mild hypercoagula-
tion, compensated by hyperfibrinolysis*.

The objective of this study is to compare perioperative changes in LPTEG of patients
undergoing open radical retropubic prostatectomy (ORRP) surgery for benign prostatic
hyperplasia (BPH) under general or epidural anesthesia.

Materials and methods

The data of patients (n = 69) diagnosed with BPH (confirmed histologically and by
PSA level), who underwent surgery for ORRP in the period from November 2017 to
November 2019 at the Odessa Regional Clinical Hospital, were prospectively evaluated.
The inclusion criteria were: age 70+10 years; histologically confirmed diagnosis of be-
nign prostatic hyperplasia; PSA levels less than 5 ng/mL; the giant mass of the tumor
that requires open radical retropubic prostatectomy. The exclusion criteria were: need
in any of antithrombotic/anticoagulant treatment; any urgent pathology that developed
during treatment, is not a complication of treatment and must be primarily treated; any
conditions, that requier additional treatment to standard institutional protocol; patient
refusal in participation on any of the stage of the studying.

Patients were divided into two groups: group A (n = 33) consisted of patients un-
dergoing ORRP using epidural anesthesia (EDA) through a catheter. Hereby, I'll describe
how epidural was performed for those patients.

Epidural Technique

An 18-gauge epidural needle was inserted at the L 1-2 interspace using the loss-of-
resistance technique with the patient in the sitting position in the holding area. The epi-
dural catheter was inserted and subsequently tested for subarachnoid or intravascular
placement using 3 ml lidocaine, 2%, which is standard practice at our hospital. A bolus
dose of 6-8 ml bupivacaine, 0.5%, was subsequently injected, and a loss of sensation to
cold was determined after 15 min. If a sensory block up to the Th 8-9 dermatomal level
was achieved, the patient was considered to be ready for surgery. If not, a further dose
of 2-3 ml bupivacaine, 0.5%, was injected epidurally. If this did not achieve the desired
block, it was assumed that the catheter was incorrectly placed, and the patient was of-
fered the choice of one more attempt at epidural catheter placement or exclusion from
the study.

Group B (n = 36) - ORRP using general anesthesia and intravenous opioid analgesia.
Hereby, I'll describe how general anaesthesia was performed for those patients.
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General anaesthesia technique

Anaesthesia was induced with 1-2 mg/kg propofol; 2 mg/kg fentanyl was given as
an analgesic before induction of anesthesia, and 0.5 mg/kg rocuronium was used as a
muscle relaxant for intubation. After tracheal intubation, the patients were ventilated
with 33% oxygen using volume-controlled ventilation with the maintenance of anaes-
thesia by constant infusion of propofol 6-8 mg/kg per hour. Monitoring included indi-
rect, noninvasive blood pressure and heart frequency, oxygen saturation and end-tidal
concentration of carbon dioxide. Perioperative analgesia was maintained using a con-
stant infusion of fentanyl 0.1-0.2 mg/kg per minute to all patients. Hypotension was
treated with volume replacement. Bradycardia (heart frequency < 50 beats/min) was
treated with 0.5 mg atropine if needed. Intravenous fluids were administered to main-
tain adequate blood pressure and basal fluid requirement, and colloids were adminis-
tered when deemed necessary by the attending anesthesiologist. When spontaneous
respiration had returned and the patient was able to open his eyes on command, the
trachea was extubated, and the patient was transferred to the postoperative ward.

All participants were tested for hemostatic potential using LPTEG upon admission
to the hospital prior to any therapy, immediately before surgery, and at 60 minutes of
surgery. Blood sampling for the study was performed under the same conditions ac-
cording to the standard method from the cubital vein of the patients. To study the sys-
tem of hemostasis and rheological properties of blood, hardware and software complex
ARP-01M «Mednord» was used for continuous registration of the basic parameters of
the process of blood clot formation and it’s lysis.

The referent data of healthy volunteers and a brief explanation of the meaning of
measurable value are presented in Table 1.

Table 1. The referent data of LPTEG of healthy volunteers

Indicator Level

AO, rel.units, initial index of blood aggregation state 222.25%15.33
R(t1), min., time of the contact phase of coagulation 2.36%0.34
ICC, rel.units, the intensity of the contact phase of coagulation 84.3+10.91
CTA, rel.units, constant of thrombin activity 15.22+3 .46
BCT (t3), min., Blood Clotting Time 8.42+1.68
ICD, rel.units, the intensity of coagulation drive 21.15%£3.70
ICP, rel.units, the intensity of clot polymerization 14.45+1.4
MA, rel.unit, maximal clot density (amplitude) 525.45+60.50
IRCL, %, the intensity of retraction and clot lysis 16.45+1.40

Statistical processing of the obtained data was performed using MATLAB software.

Results

All the results presented in Table 2 of this publication. Graphical representation of
the mean values for each group could be found in Picture 1.

The baseline data before surgery in patients in both groups demonstrated a com-
pensated hypercoagulable state and coincided with those at the time of admission.
Those data were discussed previously in my researches, and are typical for this cohort
of urological patients®.
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Table 2. LPTEG results for groups on admission, right before the surgical treatment
and at 60 minutes of surgical intervention

Level

On admission Before surgery At 60 minutes of surgery
Indicator ~ Group A Group B Group A Group B Group A Group B
A0 222.25+15.33  219.45%14.31 221.25+14.33 220.39+¥1391 206.15+11.31 168.01¢¥13.91
R(t1) 2.150.12 2.190.28 2.16%0.22 2.16%0.31 2.310.18 5.37%0.75
ICC 97.62%£18.72  98.22+17.41  97.29+18.12  97.24*17.01  87.1¥9.87 63.24%13.01
CTA 15.22£3.46 14.98+3.41 15.32+3.16 15.01£3.61 16.32£2.97 10.01£3.01
BCT(t3) 8.42+1.68 8.41+1.66 8.49+1.41 8.43%1.19 8.69+1.04 11.23£1.24
ICD 43.67+4.11 42.57+4.23 43.77%3.05 43.57+4.09 24.11%£2.23 48.07+4.11
ICP 21.12#1.01 21.34+1.07 20.12#1.16 20.41£1.13 15.22+1.11 26.39+1.47
MA 569.21£71.32 568.59+70.11 564.66*72.88 563.91+68.38 521.56*58.13 434.98+72.11
IRCL 72.02%2.01 71.91+2.03 72.32%2.56 7241238 17.01£1.02 7.31x1.21

0 2 4 6 2 10 12 14 16 18 20 22 24 26 23 30 32 34 % 33 40 42 44

Group A Group B

Picture 1. Graphical representation of LPTEG data of Group A and Group B.

However, data at 60 minutes in Group A show a thromboelastogram that is identical
to normal; Group B clearly reflects aggregation disorders with normal coagulation and
fibrinolysis. All those changes are present in The differences were statistically signifi-
cant (P <0.0001).

Conclusion

In compensated hypercoagulative disorder, which is registered in patients with BPH
who require ORRP, during surgery with EDA through the catheter, the values of LPTEG
are identical to the norm. At the same time, the LTPEG data for ORRP using general
anesthesia and intravenous opioid analgesia show a hypoaggregative state with normal
hemocoagulation and fibrinolysis rates. The reasons for the above may be the favorable
effect of epidural anesthesia on the sympathetic nervous system, as well as reducing
the need for the introduction of infusion solutions for EDA due to a comparatively lower
level of the blood loss. However, further studies are needed among urological patients to
confirm these results and to interpret them for the entire cohort of urological patients.
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BAXKA IHTYBALIA B EKCTPEHUX BUNAOKAX B AKYLWIEPCTBI

A. KotenbHuk, 0. Open, A. 3mey, [l CepTuHaH

[lig «Baxkkolo iHTy6anieo» po3yMiloTh TaKy KJiHIYHY cUTyaLilo, NpU AKik gikap
aHecTe3ioJIor-peaHiMaToJI0r 3a3HaB NeBHUX TPYAHOILIB Mij Yac npoBeJeHHA 2-3
cnpo6 iHTy6anil Ta JiereHeBol BeHTUJIAL{, 110 3aiHAAM B LjijioMy Big 5 1o 10 xB.
Baxkka iHTy6aris y 3Bu4anHii npaktuii sycrpivaerscs Big 3 7o 18%. Y npaktuni
aKkyuepcbKoi aHecTesiosorii BoHa 3ycTpivaeTbcst B 7,9% i € IPpUYUHOIO MAaTEPHUH-
cbkoi cMepTHOCTI 41% BUNaKiB.

B naHHOM cTaTbe Mbl PACCMOTPUM aJIbTEPHATHUBHbBIE METO/bl 6€30IIaCHOM BEHTH-
JISILIUY JIETKUX TIPU OTCYTCTBUHU PUOGPOOPOHXOCKOTA U BH/I€0JIaPUHTOCKOIIA.

Kimo4oBi cs10Ba: Baxkka iHTy6allisl, KOMGITbIO6, JapUHTeaJbHa MackKa.
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DIFFICULT INTUBATION IN EMERGENCY SITUATIONS IN OBSTETRICS

A.Cotelnic, O. Oriol, A. Zmeu, D. Sertinyan

Under the term of “difficult intubation” we understand a clinical situation in
which an anesthesiologist has faced certain difficulties performing 2-3 attempts
of intubation and lung ventilation that took between 5 to 10 minutes. Difficult
intubation in everyday practice has an incidence of 3 to 18%. Among obstetrical
patient’s difficult intubation happens in 7.9% of cases and is the cause of maternal
death in 41% of cases.

In this article we will discuss alternative methods of safe lung ventilation in the
absence of a videolaringoscope or a fiberoptic bronchoscope.

Key word: difficult intubation, combitube, laryngeal mask.

Introduction

Correct evaluation of “prognostic tests” of difficult intubation is considered man-
datory, must be performed by each anesthesiologist with mandatory notes in the pre-
anesthetic consultation file or in the medical chart and serves as an prove of sufficient
level of professional training. However, prognostic tests do not offer absolute guarantee
of easy, difficult or impossible intubation. A real evaluation of difficult airway may be
given only by the anesthesiologist during direct laryngoscopy. A visual mark of the air-
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way during direct laryngoscopy may be assessed using the Cormack-Lehane classifica-

tion in order to prevent complications during future surgical interventions.

However, cases of difficult intubation happen spontaneously among pregnant pa-
tients. The anesthesiologist must maintain patent airway and oxygenation by mask ven-
tilation during induction and until the muscle-relaxants will act; must perform Sellick
maneuver; must avoid mucous membrane trauma (hemorrhage will make the situation
even more complicated); avoid prolonged attempts. It is also important to have a well-
trained assistant.

During tracheal intubation there are three types of difficulties: impossibility to in-
troduce the laryngoscope into the oral cavity, absence of vocal cords visualization and
impossibility of maintaining adequate ventilation during intubation attempts. Intuba-
tion should be limited to two attempts during 1 minute, with 30 seconds of ventilation
preceding each attempt.

Unfortunately, our clinic lacks equipment for difficult airway, also, during emergen-
cy situations, there is no time to wait for specialists with equipment to perform rigid or
fiberoptic intubation.

We have assessed 14 cases of difficult intubation for C-sections, when there were no
other options of other types of anesthesia.

In 10 cases there were 2 attempts of tracheal intubation by the means of direct la-
ryngoscopy with Macintosh N4 blade, 2 unsuccessful attempts performed by 2 experi-
enced specialists. In 6 cases a laryngeal mask was used, in 4 cases - combitube N4 was
used.

In one case, after combitube insertion, saturation decreased to 90-91%. After re-
peated ventilation and adequate oxygenation, a laryngeal mask was inserted.

In 4 cases, after visual assessment of the upper airway (Mallampati 4) - a deci-
sion was made to proceed directly to laryngeal mask insertion, without any attempt of
tracheal intubation. During the surgery, saturation was 98-99% with inspired oxygen
fraction of 50%. At auscultation: there were symmetrical lung sounds. All babies were
born with good Apgar score (8/8). At the end of surgery, after recovery of spontaneous
breathing and muscular reflexes - laryngeal mask and cobitube were retrieved without
any complications.

In the perioperative period no respiratory or neurological deficits / complications
were detected. All patients were in good medical condition and were discharged on
postoperative day 5 or 6.

Conclusions:

e In cases of impossible tracheal intubation by means of direct laryngoscopy and
absence of fiberoptic equipment, an alternative method is the laryngeal mask or
combitube insertion, if the anesthesiologist is familiar with them.

e Literature data states that neither laryngeal mask nor combitube protects 100%
from gastric aspiration.

e According to all international recommendations, each operation block should be
equipped with a fiberoptic bronchoscope or a videolaryngoscope, as well as with
instrumentation of retrograde intubation of cricothyrotomy.
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HALI 0OCBIA 3ACTOCYBAHHS IHFANSILIMHOIO AHECTETUKA
CEBO®JIIOPAHA B OOHOOEHHIN XIPYPTII Y OITEN

HACIBOBA E.M.

Bubip onTuManbHOr0 MeTOAY aHecTe3ii B OHOAeHHIH Xipypril y fiTel 0 bOTO
JIHA 3a/IMIIAETHCA aKTYaJlbHUM.

MeTa JoCaiKeHHs: BU3HAYUTH [IepeBart Ta He/10J1iK1 3aCTOCyBaHHS CeBOQJIIO-
paHa B OIHOJIeHHIH Xipyprii y AiiTel Ta po3poOGUTH METOANKY NPOBE/IEHHSI aHeC-
Tesil.

Marepiasm i MeToau JocaifxeHHs: Jloc/ifi>keHHA NPOBOAMJIOCH B XipypriuHin
kJiHini AMY B nepioz 3 2014 p. no 2018 p.. ¥ gocuimpxeHHs 6ys10 BKaoyeHo 106
Aiteit y Bini Bix 0 1o 16 pokiB 3 pusukom aHecTe3ii [ i Il ksacy mo ASA, npoonepoBsa-
HUX B IIJITAHOBOMY IIOPAJZIKY, B yMOBax OJHOJEHHO] Xipypril B BiggisieHHAX Xipypril
HOBOHApO/KeHUX, aboMiHa/IbHOI Xipyprii, ypoJorii, 1eenHo-111boBOI Xipyprii,
odTanbmodiorii, JIOP, Helipoxipyprii, TpaBMaToJiorii Ta opTonezil. Bctynuuit Hap-
KO3 1 miAgTpuMaHHA aHecTe3ii y XBOpUX JaHOI TPYyIIU NPOBOAUJIOCS iHralALi€r ce-
BodIropaHa yepes JIMIbOBY MacKy Ta 60JIIOCHUM BBeJleHHAM QpeHTaHiny. 3anexxHo
BiJ| BiKy, AJaHa rpyna 6ysa po3noAiseHa Ha 3 niarpynu: IA (n = 56) Bik 0-3 poxu, 1B
(n = 24) - 4-7 pokis, IC (n = 26) - 8-16 pokiB. Ha MOMeHT npoBeieHHs aHecTe3il 3
ceBoQJIIOPAHOM, AiTH HE MaJIU CYMyTHIX BAXKKUX CUCTEMHHUX HEBPOJIOTIYHUX, Cep-
11eBO-Cy/JMHHUX Ta 6pOHX0JIereHeBUX 3aXBOPIOBAHb i 3ara/ibHUM CTaH OLiHIOBaBCs
K 3a/]0BiJIbHUH.

Pe3ynbraTH JOCAiAKeHHA: BiacHUN MpaKTUYHUHN JOCBiJ pOOOTH B OAHOAEHHIN
xipyprily fiTe# J03BOJIMB HAaM pO3pO6UTHU i yCHiIIHO BUKOPHUCTOBYBATH aJITOPUTM
pi3HUX BapiaHTiB aHecTe3ii 3 ceBOQIIOpaHOM Y AiTEN.

1. Oco61MBOCTi NOKPOKOBOI (CTymniHYacTO0) aHecTe3ii ceBOpJIIOPAaHOM 3 KUCHEM
6e3 nonepesHbOr0 3all0BHEHHS JUXaJIbHOTO KOHTYpa.

2. «bosrocHa» iIHAYKLiA 3 noNlepeiHIM 3allOBHEHHAM KOHTYpPY HapKO3HOI0 anapa-
Ty CyMillIIo, 1[0 MicTUTB 6-8 06% ceBodiropaHa.

BucHoBKM: [HrasnsuniiHa iHAyKLis aHecTe3il «ceBodutopaH + ¢eHTaHiI» Oysa
IIBU/IKOIO | 6e3MeYHOI0 /14 NalieHTa Ta MeJJMYHOro epcoHaly Ipy IpaBUIbHO-
My JOTPHUMaHHI aJirOpuTMy ii NpoBeleHHS:

1. [I[paBU/IbHE 3alIOBHEHHS AUXaJbHOI'0 KOHTYPY, NiATPUMaHHs TapaMeTpiB raso-
TOKY Ta IIOKa3HUKIB KOHLleHTpaLii ceBodropaHa Ha BUIAPHUKY i B KOHTYPI;

2. PeTesibHOI repMeTHUYHOCTI CUCTEMHU «MALliEHT-HAPKO3HUM anapaT»;

3. 36epe)xeHHs] BUCOKOTO a30TOKY B KOHTYPI llle MPOTAroM 2 XBUJIMH Iic/s 3a-
KIHYEeHHA BCTYIIHOI aHecTe3il Ta nepexoy Ha NiATPUMYIOUY KOHLEHTpALlil0 aHec-
TeTHUKa.

Knatouoei caoea: ceBodJiopal, MiziazosaM, mpMeguKalis.
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OUR EXPERIENCE WITH THE USE OF SEVOFLURANE INHALATION
ANESTHETIC IN ONE-DAY SURGERY IN CHILDREN

Nasibova E.M.

The choice of the optimal method of anesthesia in one-day surgery in children to
this day remains open and relevant.

The aim of the study: To determine the advantages and disadvantages of the use
of sevoflurane in one-day surgery in children and to develop a methodology for
anesthesia with it.

Material and research methods: The study was conducted in the surgical clinic
of the Azerbaijan Medical University from 2014 to 2018. The study included 106
children aged 0 to 16 years with a risk of ASA grade I and II anesthesia, who were
operated on as planned in one-day surgery in the department’s neonatal surgery,
abdominal surgery, urology, maxillofacial, ophthalmology, laryngotorhinology,
neurosurgery, traumatology and orthopedics. Induction anesthesia and
maintenance of anesthesia in patients of this group was carried out by inhalation
of sevoflurane through a facial mask and a bolus of fentanyl. Depending on age,
this group was divided into 3 subgroups: IA (n = 56) age 0-3 years, IB (n = 24) -
4-7 years, IC (n = 26) - 8-16 years. At the time of anesthesia with sevoflurane, the
children did not have concomitant severe systemic neurological, cardiovascular and
bronchopulmonary diseases and the general condition was assessed as satisfactory.
Results of the study: Our own practical experience in one-day surgery in children
allowed us to develop and successfully use the algorithm of various anesthesia
options with sevoflurane in children.

1. Features of step-by-step (step-by-step) anesthesia with sevoflurane with oxygen
without preliminary filling of the respiratory circuit.

2. “Bolus” induction with preliminary filling of the anesthesia apparatus circuit
with a mixture containing 6-8 vol% sevoflurane.

Conclusions: The anesthesia technique of sevoflurane + fentanyl was fast and
safe for the patient and operating personnel, with the correct observance of the
algorithm for its implementation:

1) the correct filling of the respiratory circuit, maintaining the parameters of the
gas flow and the concentration of anesthetic on the evaporator and in the circuit;
2) thorough tightness of the system " patient-anesthesia apparatus ”;

3) maintaining a high gas flow in the respiratory circuit for another 2 minutes
after the end of the induction of anesthesia and the transition to a maintenance
concentration of anesthetic.

Key words: sevoflurane, one-day surgery, general anesthesia.

BbI6Op ONTUMA/JILHOIO METO/]a AaHECTE3UU B OAHOAHEBHOU XUPYPTHUH V AeTed Mo
cell IeHb OCTAeTCs AKTYaIbHBIM.

Ilesib Ucces0BaHMS: ONPEIeIUTh MPEUMYILIECTBA U HEAOCTATKU MPUMeEHeHHUs
ceBodJIOpaHa B OZHOAHEBHOU XUPYPTUH Y AeTel U pa3paboTaTh METOIUKY ITPOBeie-
HHS aHECTEe3UH.

MaTepuaJ ¥ MeTO/bI MCC/IeJOBaHUS: VicciejoBaHre POBOIUIOCE B XMPypryuye-
ckoi kinHuKe AMY B nepuop ¢ 2014 r o 2018 r. B ucciegoBanue 6bL10 BKJIIOYEHO
106 neteili B Bo3pacTte oT 0 10 16 s1eT ¢ puckoM aHecte3uu | u Il knacca mo ASA, onepu-
POBaHHBIX B IJIAHOBOM MOPSIJIKE B YCJIOBUSX OAHOAHEBHOW XUPYPrUM B OTAEJEHUSIX
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XUPYPrud HOBOPOXKJAEHHBIX, a6JJOMUHAJbHON XUPYPrUH, YPOJIOTUH, YEJTHOCTHO-JTH-
1eBoi, oprasbmosioruy, JIOP, Helpoxupypruu, TpaBMaToJOTMK U opToneJuu. Beo-
JIHBIA HapKO3 U MOJJiepXKaHue aHeCTe3UH Y OOJIbHBIX IaHHOW TPYIIbI NPOBOJUIOCH
HHTass el ceBodJropaHa yepe3 JUIEBYI0 MacKy U GOJIIOCHBIM BBefleHHeM deHTa-
Hua. Bce 6oJibHBIE TaKKe HAXOAUIUCh HA CAMOCTOSITE/IbHOM JIbIXaHUH C UHTa/IsILIMelN
KHCI0poiHO-Bo3aymHoK cMecH (Fi0,=0,5) 4epes nneByro MacKy. B 3aBUCUMOCTH OT
BO3pacTa JlaHHas rpymna nojapaszenunach Ha 3 noarpynnsl: 1A (n=56) Bo3pact 0-3
roaa, IB (n=24) - 4-7 nert, IC (n=26) - 8-16 JsieT. Ha MOMeHT NpoBeJieHUsI AaHECTE3UU
¢ ceBOQJIIOPAHOM JIeTH He UMEJIH CONMYTCTBYIOLUX TSAMKeEIbIX CUCTEMHbBIX HEBPOJIOTH-
YeCKUX, CeP/leYHO-COCYIUCThIX U OPOHXO0/IEer0YHbIX 3a00/1eBaHUH U 06l1iee COCTOsSTHUE
OIIEHHUBAJIOCh KaK y/loBJeTBOpUTebHOE. C 11e/1bl0 06bEKTUBHON OLIEHKU COCTOSIHUS
YKU3HEHHO-Ba)XKHbIX QYHKIUH OpraHu3Ma y o6cJjie/loBaHHbIX GOJIBHBIX, @ TaKXKe JJs
CpPaBHUTEJIbHOI'0 aHa/IM3a Pa3JIMYHbIX METO/IUK aHECTE3UU C IPUMEHEHUEM ceBOdI0-
paHay fieTel, 6bLIM UCI0JIb30BaHbI CJIeYI0le KPUTEPUH U METO/Ibl UCCJIe/JOBAHUS:
ol[eHKa KOMOPTHOCTH aHECTE3UH;

OILleHKa CKOPOCTH YTPAThbl CO3HAHUS U PA3BUTHS XUPYPrUYeCKON CTaJiMM HAPKO3a;
OlLleHKa NPOSIBJIEHUs KPUTUYECKUX UHIIUIEHTOB NPY IPUMeHEHUH CeBODJIIOPaHa;
onpegenenue YCC;

HeWHBasuBHoe onpejesnenue A/l Al[;mac-r.’ CA/JL;

onpegenenue Y/I;

nyabcokcumeTpus (Sp0,).

KnmHuyeckast onjeHKa MHAYKLHMM aHecTe3uH € ceBOQJIIOPAaHOM NPOBOJAMJIACH 11O
c1eAyoLUUM KpUTepUAM:

1. KombopTHOCTb MHAYKLMU - OLieHKa INCHXO03MOIMOHAJbHOTO CcTaTyca pebeHKa
nepeJ, NpoBeJleHUEM aHECTe3UH B NepHOJ, MHAYKIUM U NOC/Ie OKOHYaHMSA aHec-
Te3ud. [IpoBoauaacek y JeTel cTaplle 3-X JieT, He MOJIyYaBIIUX MpeMeJUKalUIo
(n=20). [To, koM$OPTHOCTBIO aHECTE3UH IPUHKMMA/IOCh BO BHUMaHUe CleJlylollee:
1) oTHOlIEeHHMe K OKpY»Karolell 06CTaHOBKe (3MOLIMOHA/JIbHOE COCTOsIHME B NaJja-
Te U IPU TPAaHCHOPTHUPOBKE B ONEPALMOHHYIO, OTHOLIEHHE K OCMOTDPY, ydyacTue
B pasroBope C BpauyoM, HaJW4yue WJHU OTCYTCTBUE HeraTHBa K HAapKO3HOH Macke
HaKJIaJblBaeMOH Ha JIML0); 2) aleKBaTHOCTb OTBETOB Ha 3a/laBaeMble BONPOCHI; 3)
JIabUJIbHOCTb KOHTAKTa pe6eHKa, FOTOBHOCTb BBINOJHATD HHCTPYKLIMY aHECTe3U-
0J10Ta JIETKOCTbIO: IJyOOKO BAOXHYTb U 33/lepP>KMUBAThb JblXaHHe, OTKPbIBaHUE IJ1a3
Y pTa U Jpyrue KOMaH/bl; 4) CHOCOOGHOCTB ONKUCATh CBOM OLILYyIleHHUsI BO BpeMs UH-
JYKLMY aHeCTe3UHU [10cJle NPoOyKAeHHs1.

2. BpeMs yTpaTbl CO3HAHUSA — OT MOMEHTa HaJIOXKeHHs MaCKH Ha JIMLO /10 IpeKpalle-
HUA KOHTAKTa € pe6GeHKOM.

3. OTcyTcTBUe peaklMy Ha 60/1b IPY KaTeTepu3al My BeHbl U IBUraTebHON peaKLUH.

4. Hanuuve KpUTUYECKUX UHLU/EHTOB B NIepUOJ, UHAYKL MY aHeCTe3UH y JieTell, He
N0JIy4aBUIMX NpeMeAuKaluio (AJ UCKJIIOYeHUsl BJIMWAHUSA JPYTUX NpenapaTos):
OIleHUBAJIUCh YAaCTOTA BOSHUKHOBEHUS KalllJfl, allHO3, IBUTATEJIbHOI'O BO36YXK/e-
HUS, JJApPUHIOCNIa3Ma, TMIlepceKpeliy U PBOTHI.

5. U3yyeHue ¢GyHKUUN CcepAeyHO-COCYAUCTON M [AbIXaTeJbHOW CHUCTEM. Y BceX
60JIbHBIX, KOTOPBIM IPOBO/MJIACh HHAYKIIUSA aHeCTe3UH ceBOQJIIOPAHOM OCYIeCT-
BJIsiJIc HenpepbIBHbIA MoHUTOpPUHT JKI Bo Il crangaptHoM oTBesenuu, YCC,
ny/abcokcumeTpus (Sp0,), yacToTa JbIXaHuUs, MOKa3aTeJM KallHOMETPHUHU.
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HUccnenoBaHue y 6G0JIbHBIX JJAHHOW IPYIHIbI IPOBOJMJIMCH HA CIEAYIOLIUX 3Tanax
aHeCcTe3uHu:

[ aTam - 70 npeMeUKaLuY;

[l sTan - nocsie npeMeAuKanuy;

[1l aTan - UHAYKL KA B HAPKO3;

[V aTan - pa3pes Koxu;

V atan - Hau6oJsiee TpaBMaTUYHbIN MOMEHT ONlepaLuy;

VI sTan - npo6yxaeHue 60JIbHOTO.

J1s1 06'beKTHBHOM OLIEHKH JAHHBIX, IOJYYEeHHbIX IPU MPOOYXKJIeHUH OO0JIbHBIX
OblJIa IPUMEHEHA CHCTeMa OL[eHKH YPOBHS BOCCTAHOBJIEHHUS JIbIXaHUS, JBUTATEIbHOU
aKTUBHOCTU M CO3HAHUA MO lIKase, npezsoxkeHHo Aldret. [lokasaTesun 3anuchiBa-
sauck Ha 5, 10, 15 u 20 MUHyTax mocje OKOHYaHHUs onepauud. CorylacHO 3TOU cucteMe
cyMMa 6aJJIoB paBHOE 8 UJIM BbIIle, CIUTAETCS BIIOJIHE HAJI€XKHBIM [TOKa3aTeseM sl
nepeBo/ia 60JIbHOTO B 0610 AJIATY.

JlJ1s1 OLleHKHM yPOBHSI IOCJe0NepallMOHHON 6011 U JruckoMdopTa y leTel BO BCex
BO3PACTHBIX MOArPYIIax, IpyU 06euX MeTOJAMKAaX MHTaJSLMOHHOW aHeCcTe3uu Oblia
rcrnoJsib3oBaHa mkajaa Hannalah (1982) (30). IlokasaTenu ompenensiiuch 4epes
10 muHyT nocse onepauuy, 30 MUHYT U Ha 60-i MUHyTe. B TeyeHue Bcero nepuoza
npooyXaeHus: GUKCUPOBAIUCH BCe KPUTUUYECKHE UHIUAEHTHI, a TaKXXe CyObeKTHUB-
Hble OLIYLIeHUs MallueHTOB.

[loaroToBKa GOJIBHBIX K aHECTE3UH SIBJSETCS OJHUM U3 BaXKHbIX MOMEHTOB B pa-
6oTe aHecTe3uoJiora. Haur MHOrouucjieHHbIH U MHOTOJIETHUN NMPaKTHYECKUH ONBIT
[I0OKA3bIBAET, UTO B YCJIOBHUSX OHOJHEBHOW XUPYPTUU BCe JIeTH, IOCTYNAloLI1e B Olle-
pPaLMOHHYI0 B IJIAHOBOM MOPsIIKe, AOKHBI IPOXOJAUTH MpPeBapUTEIbHbIA OCMOTP
aHecTe3u0JIoTa M UMeTb HeOOXOJWMbIM MHHHMMYM JabopaTOPHBIX HCCIEJ0BAaHUH,
MPUHATBIX /15 IJIAHOBOT'O ONlepaTUBHOT0O BMEIIATeIbCTBA. Y BCeX 60JIbHBIX ObIIN BbI-
MIOJIHEHBI CIeAyolie MUHUMYM J1abopaTOPHbIX UCCAeOBaHUN: KIMHUYECKUN aHa-
JIU3 KpOBH, MouH, KoarysorpamMma, JKI, peHTreHorpaMMa opraHoB I'pyJHOU KJIETKH.
HasHauyeHUe [JONOJHUTENbHBIX 06CeJ0BAHUN U 10 Mepe HEOOGXOAMMOCTH, KOHCY/Ib-
TalM{ ClIelMa/IMCTOB pellajoch aHECTE3UO0I0IOM OTHOCUTEJIBHO KaXK/J0T0 60JIbHOT0
MH/AUBU/IYAJbHO C YYETOM CllenUPUKH NPeJCTOSALIEr0 XUPYPruyecKoro BMelaTe b-
CTBa, COCTOSIHUS NaljMeHTa, HAJIMUMs COMYTCTBYOIIEH NaTOJOTHH.

OZHMM M3 OCHOBHBIX MOMEHTOB IIPHU NMPOBEJEHUH aHECTE3UH C CeBOdJIIOpPaHOM
SABJISIETCS IICUXO0JIOTMYecKasl MOJroTOBKa K MHAYKIMHU aHeCcTe3WU. AHecTe3uoJIor B
NPUCYTCTBUHU POAUTENEN 00BACHAN pebeHKY HEeoOX0AMMOCTb NPOBEJeHUs] aHeCcTe-
3UH, IOKa3blBaJl MacKy, pejJjiaraj Mnojepxarb ee B pykax. Eciiu pebeHok oco3HaBasl
He0o0X0/JUMOCThb IIPOBe/leHUsI IPEeJICTOSIEeN oNepalyy, TO eMy 00'bSCHSIH, YTO OH B
OMepalUOHHON "MO/BIIIUT MACKOH, KPENKO YCHET, HUYEro He MOYYBCTBYET U MPOCHET-
sl B IajiaTe B IPUCYTCTBUU MaMbl”. A ecii GaKT NPE/CTOSIIETO ONEPATUBHOIO BMe-
11aTe/IbCTBA pe6eHOK He MPU3HABaJl U 3TO CKPbIBAJIM OT HETO, TOT/|a €My 06'bsICHSIN
HE06XOAMMOCTb NPOBeJeH s "MHraIA UK CIaJKUM BO3/1yxoM” WM MpejJaraii "mo-
urpath B KOCMOHaBTbI". [IpH MOCTYIUIEHUH pe6GeHKa B CTAl[MOHAP OH MOBTOPHO OC-
MaTpHUBaJICl aHecTe3noJioroM. [IpoBoguiack peructpayus nokasaTresjael CUCTEMHOU
reMOJMHaMUKU 0 IPOBeJeHUs npeMeJuKauuu U yepe3 30 MUHYT MOcCJe AeUCTBUA
[pernapaToB, Mocje 4yero pe6eHOK TPAHCIOPTHUPOBAJICS B ONEPALMOHHYIO JJIsI PO-
BeJleHUs] XUPyprudeckoil onepanuu. Heo6xo Mo OTMETHUTBD, YTO BO3pacTHAasi HOpMa
psi/ia moKasaTeJiel, TaKMX KaK 4YacToTa cepeyHbIx cokpatieHuit (UYCC), yaapHbIi 06b-
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eM cepaua (YO), cpenHee aprepuanbHoe AaBiaenue (CAJ[), yacrtora apixanus (Y/J) u
JIbIxaTeJbHbIA 06beM (/J0) UMeeT AOCTATOYHO IHPOKYI BapuabeabHOCTh. OTKJIO-
HeHUs B npezesax +/- 20% npuHUMaauch 3a HOpMy. I3MeHeHus MokasaTesied Bblle
yKa3aHHbIX BeJIMUMH PaCleHUBa/IU KaK BbIpaXKeHHbI€ U 3TUX 60JIbHbBIX HCK/IYaIN U3
M0CJIeIyIOIIEero UCCIeJOBaHUSI.

[IpeMesnkanus, Kak pyTUHHBIN CIIOCO6 NpejiHAPKO3HOM MOJATOTOBKH, MPOBOJHU-
JIach TOJIBKO ¥ 6OJIBHBIX C BbIPQXKEHHOU [TCHX03MOIIMOHAIBHON JIabUJIbHOCTBIO, Hera-
THUBHOM peaklMel Ha OKPY»KaloLlyl0 06CTAaHOBKY U MeJULUHCKUM MepcoHas. Y Bcex
60JIbHBIX JaHHOM I'PYIIIbI ONpeJesisiii BereTaTUBHbIA HHeKC Kepao. [Ipu nosoxu-
TeJIbHOM 3HadyeHUHU UHAekca Kepgo (BUK >7) ucnoabsoBancsa mugazonam 0,4 mr/kr
BHYTPb 3a 20- 30 MUHYT /10 Ha4ya/1a aHecTe3uH. [I0CKo/IbKY 3TO 03Havas1o npeobJiaja-
HHMe CUMIIaTU4YeCKOr0 TOHyCa M3-3a cTpecca. Y Bcex JeTel JaHHOW IPyInbl MHAYKL WS
aHeCcTe3WHU OCYILeCTBJIS/ICS MAaCOYHBIM cCIOCO60M. MHAYKIMS aHeCTe3UH OCYyILeCTBJIs-
Jlacb MAacOYHbIM CIIOCOGOM C BbICOKUM ra3oTOKOM (5-6 JIUTPOB B MHUHYTY) IO MOJIY-
3aKpBITOMY JbIXaTeJbHOMY KOHTYDPY, IIOCKOJIBKY 3TO MO3BOJIsIET ObICTPO YIPABIATH
aJIbBEOJIIPHON KOHLIEHTpalMeld aHecTeTUKa, 3aTeM C Mepexo/ioM Ha HU3KHUM MOTOK
CBeXero rasa (cMecb KMCJI0po/a € BO3AyxoM 1:2, c TOTOKOM 2 J1/MHH) B IEpUO/Ee MO/ -
Jlep>)KaHUs aHeCTe3UuH, PU MOMOIU HapKo3Horo anmaparta Drager Fabius Plus c uc-
napuTesieM s ceBoduropana. [IpuMensuica npenapat “Sevoran” (Abbott, CIIA, dp.ia-
koHbI 1o 250 mu1). CaMOCTOsITe/IbHOE [JIbIXaHHUE NMallUEHTOB ObIJIO COXPAHEHO Ha BCEX
3Tanax onepaTUBHOr0 BMEUIaTe/bCTBA.

HaMu 6b11M IpUMEHEHBI CIeAyoliie METOAUKH UHAYKIUU:

1. [lowaroBas (cTyneH4yaTas) UHAYKL M aHECTe3WU ceBOQJIIOPAHOM B [TIOTOKe KUCJIO-
poJia 6e3 mpe/iBapUTebHOI0 3aNI0JIHEHHUS /IbIXaTeJbHOT0 KOHTYpa.

[logava aHecTeTHKAa HaUMHAMIACh B BUJIE CMecH, cofepkalned 1% ceBodsiropaHa ¢

KHUCJIOPO/IOM C ITOCTENeHHbIM yBeJUYeHHUEeM KOHIeHTpalM1 aHeCTeTHKa Ha HcIa-

puTtesie Ha 1 06% Ha KaxAble 3-4 B/loXa NallMEHTA.

2. BbicTpas MHAYKIUSA C IpeJBapUTEbHbIM 3all0JJHEHUEM KOHTYPa HAPKO3HOTO all-
napara cMechblo, cofepKaiieit 6-8 06% ceBod.rropaHa.

Pe3ynbraThl uccaegoBaHMs: COOCTBEHHBIN NPAKTUYECKUN ONBIT paboThI B OJHO-
JIHEBHOW XUPYpPIruM y AeTel MO3BOJUIN HaM pa3paboTaThb U yCNEIHO UCI0Ib30BaTh
aJICOPUTM Pa3/IMYHbIX BApUAHTOB aHeCTEe3UH C CeBOPJIIOPAHOM y JleTel.

1. OcobeHHOCTH NOWIAroBoH (CTyneH4YaTo!) aHecTe3un ceBodII0PaHOM C KUCJI0PO-
JloM 6e3 npesBapUTebHOTO 3aM0JIHEHUS JbIXaTeJIbHOI'0 KOHTYpa.

[Ipu aTOM MeTO/iMKe aHeCTe3UH UCN0JIb30BaJICA CJeYIOIHUHN aJrOPUTM JeHCTBUS:

- BxurouuTB KMCI0POJ, C TOTOKOM 8 J1/MUH;

- HanoxuTe Macky Ha JIMI0 NalMeHTa U MONPOCUTDb CIIOKOMHO JbIIIATh;

- YcraHoBUTH Ha UcnapuTeJsie ceBodtopaHa 2-3 06%, 3aTeM yepes Kaxzple 3-4 BJ0-
XOB NAalLMeHTa MOBbILAIT Ha 1 06% 3HayeHUe [T0Ka3aTe s KOHLeHTPpaLUU1 ceBod-
JIIOpaHa Ha HcllapuTeJie 0 AOCTHXKeHUs1 MaKCUMaJbHOT0 3HayeHus 8 06%.

- Ilpofo/mkUTh MHAYKLHIO HA POHE CIIOKOMHOIO COXPAaHEHHOIO JbIXaHUs MallueH-
Ta [i0 NOAABJIEHUS NIPU3HAKOB Pa3BUTHUs XUPYPru4ecKon cTajuu aHecTe3uu (LeH-
Tpa/ibHOe pacloJIOKeHHe 3PaykKoB, CIIOKOMHOEe pOBHOe JbIXaHWe, OTCYTCTBHUE
JIBUTaTeJIbHOM peaKLUM NPU BeHENMYHKLUUM U KaTeTepusalLUU neprudepudeckoin
BEHbI).
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B cBoell KJIMHUYeCKOM NPaKTHUKe Mbl CTOJKHYIUCH CJIeAYIOIUMHU OTPpULATEeIbHbI-
MM CTOPOHAMM 3TOU METOAUKU:
- 0GoJiee MeIJIeHHAsA METO/IMKa;
- mpoJioHTupyeT a3y BO3OYKAEHUS;
- 06oJiee BBICOKMH YPOBEHb KalllJIs M @KU TAIUU 110 CPABHEHUIO C IPYTUMU METOAUKaAMHU.

2. «BostocHas» MHAYKLKSA ¢ IpeABapUTEbHBIM 3alI0JHEHHEM KOHTYypa HApKO3HO-
ro anmnapara cMechlo, cogepxaliei 6-8 06% ceBod.iropana.
JTa MeToLMKa POBOJUTCS ABYMs CIOCO6AMHU:

a) MHAYKLUMS, UTHULMMPOBaHHAsA ObICTPBIM HACbILIEHUEM CMeChIo, cofepkaliell 6-8
06% ceBodtopaHa (IpUMeHAJIACh Y KOHTAKTHBIX JleTel cTapile 5 JieT, CHOCOOHBIX
IJIy6OKO BJIOXHYTD U 33/I€P’KaTh JibIXaHHe Ha BbICOTE BJI0XA);

6) MHAYKLIMA CMechlo, coZiepaKaliieil 6-8 06% ceBod iropaHa IPU CIIOKOMHOM JibIXaHUU
nayueHTa («over-pressure»), IpUMeHsJIach y BCeX OCTAJbHbIX JeTel.

[J1aBHOU 0COGEHHOCThI0 METOAUKY " 60JIHOCHON " HHAYKIIMY CEBOPIIIOPAHOM OTIpe]-
eJIgIolled B KOHEYHOM UTOre CKOPOCTb, 6€30MacCHOCTb, YaCTOTY KPUTHUYECKUX UHIIU-
JIEeHTOB U CTOMMOCTb BBO/IHOM aHECTe3UH, 3aKJII0YAETCs] B TOM, YTO yKe IIPU NePBOM
B/IOXE Ha 3Tale WHJYKLUWHU NAlUeHT I0JIydyaeT CMeCh, COAEePKallylo ceBOQJIIOpaH B
BBICOKOU KOHILleHTpanuu. /ljist 3Toro Heo6XoJMMO B IIEPBYIO OUepeb 3a0JHUTb 3TON
CMECBHIO IbIXaTeNbHbIA KOHTYP HAPKO3HOI'0 annapara.

[Ipy npoBeseHUN UHYKLUHU 3TUM CIIOCO60M OJJHUM U3 IVIAaBHBIX BOIIPOCOB, CTOSI-
WX Nepesi HAMHU SBJISETCS, KaK MPaBUJ/IbHO 3aM0JHUTD AbIXaTeJbHbIA KOHTYP:

1. YcTaHOBUTH NpelOXpaHUTENbHBIN KJIallaH HAPKO3HOTO anmnapara B nosoxeHue 30

CM BO/I.CT.

2. YCTaHOBUTB NMOTOK CBEXKEro rasa 5-6 Ji/MuH.

. YcTaHOBUTB KOHIIEHTPAILMIO ceBodIIropaHa Ha ucnapurese 8 06%.

4. l'epMeTHUYHO 3aKPBITb TPOMHUK (BBIXOZHOE OTBEPCTHE KOHHEKTOpPA) KOHTypa K
Macke ManueHTa.

5. CkUMaTh MEIIOK pe3epByap [bIXaTeJbHOT0 KOHTYpa PyKaMu IOCJIe ero HaroJiHe-
HUS He MeHee 2-3 pasa (MM IPOCTO CKUMATh 2 MUHYTHI).

6. He mosib3oBaThCst KHONKOM «Presh» /17151 yckopeHUsI HaloJIHEHUS MeLIKa — FTa30TOK
B 06XO0/1 MCIIAPUTEIS.

w

Kak BuiHO 13 Ta6s1. 1 3an10JIHEHHE [IbIXaTeJbHOI0 KOHTYpa Ira30BOM CMeChI0 MPo-
HCXOAUT HEPABHOMEPHO.

[lo JaHHBIM 3KpaHa ra3oBOro aHaJIM3aTOpPa, IPU YCTAHOBJIEHWH HU3HAYa/IbHO KOH-
LleHTpal U ceBodiropaHa Ha ucnapurese 8 06% U ra3oToka Ha poTamMeTpax 8 j1/MUH
yepe3 1 MHUH. KOHLEHTPALKs aHECTETUKA B KOHTYpPE MOBBIIIAIACh GBICTPO U COCTaB-

Tabnuua 1. 3HayeHuns nokasatenei KOHLEeHTpauMu ceBodtopaHa Npuy 3anoaHeHMK
[bIXaTeNbHOro KOHTypa B 3aBMCMMOCTM OT BPEMEHMU

Mokasarenb KoHueHTpauus ceBodniopaHa B koHtype Fi Sev,%
Bpems 1 MuH 2 MWH 3 MUH 4 MUH
[a30TOK 8 N/MUH 51 6,9 7.4 7,8
[a30TOK 4 n/MUH 3,1 5,0 6,2 6,9
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ssia 5,1 06%, yepe3 2 MUHYTHI 6,9%, 3aTeM MPoIecC 3aMeIJIIeTC U K KOHIY 3 MUHY-
ThI KOHIIEHTpalus ceBodJIIopaHa B KOHType MoBbliLIaeTcs 10 7,4%, a uepe3 4 MUHYTbI
coctasJsieT 7,8%. 3amMe/isieHre NpoLLecca HaChIILEHUsI KOHTYpa aHECTETUKOM C Teue-
HHUEM BpeMEHU HOCHUT 3KCIIOHEHIIMAJbHBIN XapaKTep, TaK KaK CKOPOCTb 3al0JTHEHUS
ABJISIETCS IPOU3BOAHOM OT rpa/iueHTa AaBJIeHUs] MeX /1y UCTIapuTeseM U KOHTYpoM (1,
2,3,4,5,6,7,8,9,10).

[Ipy 3TOM KJIMHHUYECKOW pa3HHULbl B CKOPOCTH UHAYKIUU aHECTE3UH C KOHIEH-
Tpauuen ceBodJiropaHa B KOHType 6,9% (depe3 2 MUH OT Hayvajia 3allOJIHEHUS) HUIH
7,8% (uepe3 4 MUHYTBI OT Hayasa 3al0JHEHHUS) He OblI0 oTMedeHOo. Ho 3amosiHeHne
KOHTYpa ra3oBOH CMechlo, cojieprKaliell 60siee HU3KME KOHIIEHTpaLuu ceBodopaHa
WJIM YMeHblIeHUe ra30ToKa IIPU 3all0JIHEHUH KOHTYPa, IPUBOAUJIO K CyIleCTBEHHOMY
YAJIMHEHNIO BpEMEHU HaChIIeHHs KOHTYPa U MOBBIIIEHHOMY Pacxo/y ceBodJIropaHa.

Takke, HEOO6XOAUMO OTMETUTH, YTO JlaHHAs METOJMKA HMH/JAYKIUH aHecTe3uu C
[pe/iBapUTENbHBIM "60/IFOCHBIM” 3aMOJHEHHEM JIbIXaTeJbHOTO0 KOHTYpa /0 BBICO-
KHUX KOHILleHTpauui ceBodaropaHa (8 06%), mpoBeieHre UHAYKIUU C MOAAEPKAHU-
€M BBICOKOW KOHLIeHTPaL MU B TedeHHe 2-4 MUHYT, C IpUMEeHEeHUeM BbICOKOI0 OTOKA
cBexxero rasa (6-8 ji/muH) u He6osbiuM [1/IKB B gpixaTesibHOM KOHType (5 ¢M BOJI.
CT.) Ha3bIBAaeTCS MeTO/I0M "over-pressure”. JlaHHast METO/IMKA OTPaXKaeT CTPEMJIEHHE
K YCKOPEHHUIO Mpoliecca HacChIleHNs aJbBEOJIIPHOTO IPOCTPAHCTBA, KPOBU U TKaHEH
AHeCTeTUKOM H, CJIe/IOBaTeNbHO, CIOCOOCTBYET YCKOPEHUIO YTPaThl CO3HAHUSA U pas-
BUTHS aHECTE3UU. ITO SBJSETCS NPEUMYIIECTBOM JJaHHON METO/JUKU KaK JJIs Malu-
€HTa, KOTOPBIH MHOTI/Ia JJaXke He yCleBaeT 3allOMHUTb 3alax npenapara — ICUX0JIOTH-
yecKUd KOMQOPT, Tak U /I aHecTe3uoJora (bblcTpass UHAYKIMs, CpaBHHUBaeMasi 1o
CKOPOCTH BHYTPUBEHHOM aHecTe3uel ¢ nponodosiom). Eciu npu 3ToM B MOMEHT Ha-
yaJia MHJYKLMU pebeHOK 110 KOMaH/le MOXKeT cieJIaTh ITy60KUH B/I0X U3 KOHTYPa, 3a-
MTOJTHEHHOT'O UHTAJISIIIMOHHBIM aHECTETUKOM B BbICOKOW KOHIIEHTPALWU, U 3aJ€PKUT
JIbIXaHUe Ha BBICOTE BJJ0Xa Ha HECKOJIBKO CEKYH/, IIPU 3TOM yTpaTa CO3HAHHUSA HACTY-
AT K KOHLLYy 2-4 BIOXOB ra30HapKOTHUYECKOM CMEeCH U3 [IbIXaTeJbHOI'0 KOHTYpa. OTOT
Croco6 TakKe HasblBaeTCs1 "GOJIOCHAsA” WHAYKIMS, IPUMEHsieMasi HMEHHO B CJlydae
[POBEJIEHUs] UHYKIUN aHEeCTe3UH CeBOQIIOpaHOM, Iie TepMUH "Gostoc” oTpaskaeT
OBICTpOE HAChIN[eHHEe OpraHu3Ma IpenapaToM 0COOEHHO ObICTPOe HapacTaHWE KOH-
LeHTpaL U ceBop/IIOpaHa B TKaHSX MO3ra [PY MOCTYIJIEHUH aHeCTETUKA B BbICOKOH
KOHIIEHTPAIMHY B aJIbBEOJISIPHOE NPOCTPAHCTBO.

ANropuT™M HHAYKIMM aHECTe3UH ceBO(JIIOpaHOM IO MeTOAy UHAYKIUSA, UHH-

IMMPOBAaHHAA GbICTPBIM HaChILeHUEM JIETKHX.

1. Bk/10YMTE NOTOK KHUC/AOpoAa 8 Ji/MWUH, KOHIleHTpaluio ceBodJilopaHa Ha HC-
nmapuTesie MOCTABUTb Ha 8 06%, repMeTHYHO 3aKPbITh 'TPOUHUK", YyCTAHOBUTD
npeoXpaHUTeNbHbIN KJaanaH (APL) Hapko3Horo anmnapata B moJioxkeHue 30 cMm
BOJ.CT..

2. JlpIxaTeNbHbIA KOHTYP 3all0JIHUTb CMeChlo ceBOJIIOpaHa U KUCJI0po/a [0 NoKasa-
Tesied FiSev 6-8% Ha akpaHe rasoaHa/iM3aTopa (CKMMaTb MelLIOK pe3epByap pyKa-
MU II0CJIe ero HanoJHeHus 3-4 pa3sa).

3. HenocpescTBeHHO IepeJ; Ha/lOKeHHWEM MacKuM Ha JIMLO MNalKeHTa, Npefoxpa-
HUTEJIbHBIN K/IallaH HApKO3HOT0 aniapaTa yCTaHaB/JIMBAIOT B M0JI0KEHHE 5 CM BOJ,.CT.

4. llanimeHTa NPOCAT CAeaTh MaKCUMaJbHO [VIyOOKUI BbIJIOX, 3aTeM HaKJ/aJblBAlOT
MacKy Ha JIMLO U NPOCAT cZlelaTb MaKCUMaJbHO INIyOGOKUHM BJ0X, IOCJIe YeTro Kak

m 40 KniniuHa aHecTesionoris Ta iHTeHcuBHa Tepanis, N2 1 (15), 2020



MOXXHO JoJibllle 3aJePXXNBAThb JbIXaHUE. U A0 yTpaTbl CO3HAHUA MAallUEHTA IMMPOCAT
MOBTOPATDH rﬂy60}<1/1e B/IOXH.

[Ipy faHHOM MeToAMKe UHAYKLUS aHeCTe3UH AJUTCA 2-5 MUHYT. Uepe3 2 MUHYTHI
BBINOJIHAIOT BEHENYHKIMIO U KaTeTepHUsalluio, ec/iM 3TO He NPOHU3BeJileHO B NaJare.
Jlasiee CHU>Kal0T KOHILleHTpaLuio ceBodJtopaHa o 1-3 06% v BBOAAT peHTaHUJI B l03e
2-3 Mkr/kr. [logep>xuBarolas KOHIEHTpaLus ceBodJopaHa coctasiseT 1-1,5 MAK.
Ha porameTpax HapKO3HOTrO allliapaTa B TEYeHUE 2 MUHYT mocJe "60J0c” HHAYKIUN
aHecTe3UH COXpPaHsSeTCs BbICOKUM MOTOK cBeXero rasa 6-8 jsi/MuH. Yepe3 2 MUHYThI
CHIKAIOT N0Jlayy KUCJI0Po/a /10 2 JI/MUH U HAaUMHAETCs pa3pes KOXHU.

AJITOPUTM MeTOAUKH "GbICTpasA MHAYKIUA aHECTe3UH MPU CIIOHTAHHOM Jbl-
XaHUM NaLUeHTa.
1. BK/IIOYUTB OTOK KHCJI0pOoAa 8 J1/MUH.
2. /lpIxaTebHBIA KOHTYP HACBIIAIOT ceBodJII0OpaHOM 0 Toka3aTeJieid FiSev 6-8 06%
Ha 3KpaHe ra30BOr0 aHaJIM3aTopa, KaK ONMcaHa IpU NpeAbIAyleil MeTOAUKe.
. HaksiappiBaloT MacKy Ha JIML0 NallUeHTa.
. BoJIbHOM ABIIIKT CIOKOWHO, POBHO.
. JanpHelmve AelcTBUSA, KaK U IpHU NpeAblAyllell MeToAuKe, HO KaXKAbld 3Tal
YIAJIMHAETCS B CpeJlHEM Ha 1 MUHYTY.
6. [Tocsie moyIHOTO 3achlaHKs pebeHKa, OCYLIECTBIISIETCS MePEX0/], Ha MO/IlepPXKUBal0-
Y10 KOHI[EHTPALUI0 aHeCTETUKA U 2 JI/MUH MOTOK KUCJI0PO/ia.
7. Havaso onepanuu.

Ul W

JlaHHas MeToAMKa Mpollle NpeAblAyIeH, Tak KaK He TpebyeT y4acTHs MaljMeHTa U
ylo6Ha 0COGEHHO PH MMPOBEIEHUH aHECTEe3UHU V JieTel Mmuaiie 5 seT. CKOpocTh nepe-
pacnpejiesieHHs Ta30B MeX/Y Pa3/JIMYHbIMH IPOCTPAHCTBAMH (bIXaTeJNbHbIA KOHTYD,
aJIbBEOJIIPHOE MPOCTPAHCTBO, KPOBb, TOJIOBHOW MO3T) UMEeT NPSIMYK 3aBUCUMOCTb
OT WX NMapUHAJIbHOTIO JaBJIEHHA B HHX. CJIeAOBaTeIIbHO, 4YeM BbIIIe 6yAET KOHI€H-
Tpaluud aHeCTeTHKa B OJHOM IPOCTPAHCTBE, TEM 6I)ICTpee OHO 6y;(eT MOBBIIIATbCA
B CTpeMJIEHWH YPaBHUBAHUA B IPYrOM NPOCTPAHCTBe. B MpakTUKe NpU NpoBeJeHUU
HHI‘aJ’IHL{HOHHOﬁ WHAYKIOWW aHEeCTEe3UHU IPHU MOBLIIIEHUHU KOHLEHTPAUHX aHEeCTEeTHUKaA
B JIbIXaTEeJbHOM KOHTYPE M COOTBETCTBEHHO, B aJIbBEOJIIPHOM MPOCTPAHCTBE GYAET
MOBbIIATHCA KOHIEHTPAXUA B KPOBU ¥ TOJIOBHOM MO3re. H3-3a (l)I/I3I/IKO-XI/IMI/I‘-IECKI/IX
CBOMCTB ceBodJiopaHa (HU3KUH Ko3pPULMEeHT pacnpe/iesieHHs] KPOBb/ra3) KOHLEH-
Tpaluyd aHEeCTEeTHKA B TKaHAX I'OJIOBHOTO MO3ra nNpu npoBeJjeHHuHn 60JIIOCHOHU HHAYK-
MU aHeCTe3UU OYZeT MOBBIMIATHCS O4YeHb GbICTPO. [lo OKOHYAaHUM Nepuoia UHAYK-
LMY aHEeCTe3UH KOHLEHTpALKs ceBoJIIOpaHa B AbIXaTeJbHOM KOHTYpe, aJIbBe0JIsp-
HOM IIPOCTPAHCTBE U TKaHSIX FOJIOBHOI'O MO3Ta OCTAETCsl 04YeHb BICOKOU. CoxpaHeHHe
BbICOKOTO ra30TOKa B TeyeHHUe 2 MHHYT 110 OKOHYaHHWH UHAYKIHUHU U ITepexoae Ha Io-
JIepiKaHUe aHeCcTe3UH CeBOQJIIOPAaHOM HEeOOXOAMMO JJisi OBICTPOrO CHMXKEHUS KOH-
LHEeHTpaluuH aHeCTeTHKA B AbIXaTe€JIbHOM KOHTYype€ W aJIbBEOJIAPDHOM IIPOCTPAHCTBE.
[Tpu Heco6/II0IeHNH JAaHHOH peKOMeHAallMK BO3MOXHA Nepe/J03MPOBKA aHEeCTETHKA
Y pa3BUTHE TOKCHYECKUX 3¢ eKTOB ceBodIIIopaHa, TAKMX KaK apTepuaibHasi TUIIOTO-
HUS, apUTMHUA B pe3ysibTaTe NPoJ0JKeHU Nepepacipesie/leHus BbBICOKOM KOHLeHTpa-
MU ceBOGJII0OpaHa U3 a/IbBEOJISIPHOTO POCTPAHCTBA B KPOBb U TKAaHb F'0JIOBHOT'O MO3-
ramno rpagueHTy KOHI_[eHTpaL[I/Iﬁ IMPpH CHUXKEHUHU Ira30TOKa U 3aMe/IJIEHU W BbIMbIBAHUA
aHeCcTeTHKa U3 /IbIXaTeJbHOT0 KOHTYDpa (3, 4, 5, 9).
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TakuM 06pa3oM, UHTAIAIMOHHAS UHAYKIMS aHECTe3UH CeBOQIIOPAHOM OblIa ObI-
CTpO# ¥ 6e30MacHOM [Jif MalueHTa U MeJUIMHCKOr0 MepCoHala IPU MPaBUILHOM
COOJIIOIEHUH aJITOPUTMA ee NMPOBejieHus:: 1) mpaBU/bHOE 3al0IHEHHE AbIXaTeJbHO-
ro KOHTYpa, NOo/AepiKaHre apaMeTPOB ra3oToKa U MoKa3aTeJsieil KOHIIeHTpalHH ce-
BodJIOpaHa Ha HCNapUTe/ie U B KOHTYpe; 2) TIATeJbHON repMeTUYHOCTH CUCTEMBI
"NmanueHT-HapKO3HbIN anmnapat”; 3) coxpaHeHHe BbICOKOTO ra30TOKa B KOHTYPE elle B
TeyeHUe 2 MUHYT 0C/e OKOHYaHUS BBOJHOM aHECTE3WU U Nlepexo/ia Ha oA ep>KUBa-
OIYI0 KOHIEHTPAIMI0 aHEeCTeTHKA.

KnvHuKa TeyeHUs aHecTe3uM y 60bHBIX | rpynnsl (ceBoduiropan + ¢peHTa-
HWJI).

WHAYyKLIUIO B HApKO3 Y GOJIbHBIX 3TOW I'PYIIbl HAYMHAIU OJHUM M3 [BYX BbIlle
ONMCaHHBIMU MeTOAUKaMu ceBOo opaHOM. KOMPOPTHOCTh aHeCcTe3Uuu OlleHHUBaIu
10 paccka3aM 00 OlIylleHHUAX Y TallUeHTOB, KOTOPLIM He IPOBOJMJIACh peMeJuKaLUs
- KOHTAKTHBIX JleTel B Bo3pacTe oT 7 0 16 jieT. [Ipu npoBesieHHH BBOAHOTO HapKo3a
o Metoxy "6osrocHoi” uHAyKiuy 12 nereit us noarpynist IC (11,3%) Boo61iie He OT-
MeyvaJd JUCKOMPpOopTa NPU HaJ0KeHUH MAaCKU U OXOTHO JbILIAJIN CMeChbl0 KUCI0po/a
1 8% ceBodutopaHa. BelpakeHHast HeraTuBHas peaklus (KpUK, IONBITKK COPBATh Ma-
CKy U3 Jiina) oTMedeHa y 13 geteit (12,3 %) us nogrpynnst ICuy 15 feteit (62,5%) us
noarpynnsl IB (n=24), a 10 geteit (9,4%) oT o61ero yucsaa 6oybHbIX | (n=106) numesnu
HeraTHUBHBIN NICUX03MOLIMOHAIBHBIN CTATYC [0 NOCTYIJIEHUS B ONePallMOHHYI0 U Ka-
TeropuyecKui 0TKa3 OT BHYTPUMBILIEYHON UM IepOPaIbHOM TpeMeJUKaL U U,

B IC noarpynne 60/bHBIX B Bo3pacTe oT 7 0 16 sieT, 12 60/1bHBIM [1OCJIE COOTBET-
CTBYIOLIEH MCUXOJOTMYeCKON MOJrOTOBKM NPOBOJUIACh UHTAIALMOHHAS UHIYKLUSA
aHecTe3UH CeBOQJIIOPAHOM M0 MeTOAy OBbICTPOM MHAYKUMM. Bce manueHTb! co6Ji0-
JlaJIl peKOMeH/Jalluu aHecTe3MoJiora (cpa3y IMocje HaJloXKeHHWs MacKW Ha JIMLO ce-
JIaThb T/IyOOKUH BJIOX U 3a/iepKaThb JbIXaHUe), IPU 3TOM Y BCEX UCCJIelyeMbIX 60JIbHbIX
yTpaTa CO3HaHHUA HacTynaJa Ha 3-4 BloXe UHTa/IILIMOHHOM CMeCH € BbICOKOW KOHLeH-
Tpaluueld aHecTeTHKa. Y 3-Xx mauueHToB B Bo3pacTe 10-15 jieT yTpaTa co3HaHUS Ha-
cTynaja K KOHLy 2-To BJl0Xa, YTO, BEpPOSATHO, GbLJIO CBSI3aHO C BO3MOXXHOCTbIO GoJjiee
JUINTeJIbHOM 3a/lepKKH (3-6 ceKyH/l) HHTa/sILIMOHHON CMeCH € BBICOKHM COJZlepXKaHMU-
eM ceBoQJII0OpaHa Ha BbICcOTe BJioxa. [locsie npobyx/ieHNs 3TH NalMeHThbl He TOMHUJIN
3amaxa aHecTeTHka. Hau6o1bIINMH NPOLEHT CIOKOMHOTO U MOJIOXKUTEJIBHOI0 CyObek-
THUBHOTO OTHOLIEHHUS K UHAYKIMH aHeCTe3UH CeBOPJIIOPaHOM (TO eCTb CyO'beKTUBHas
OlleHKa MeTo/a Kak KOM(POPTHOT0, IPHeMJIEMOTO, KeJlaTeJIbHOT0) OTMeveHa y JieTel
B Bo3pacTe 10-16 sieT (KOHTaKTHbIe JleTH 6e3 NpeMeJUKallui, U HOpMaJIbHbIM I1CHUX0-
JIOTUYECKHM HacTPOeM U a/ieKBaTHBIM BOCIIPUATHEM OKpY:Kalolllell 06CTaHOBKH).

Hanbosiee yacTo HeraTUBHOE OTHOLIEHHe K BBOJHOMY HAapKO3y ObLJIO OTMEYEHO y
JleTel MJIaZilllero U paHHeTo Bo3pacTa. Yalle Bcero HeraTMBHasl peaKLiMs B 3TOU Ipy1-
Ile OblJa CBSI3aHa He CTOJIbKO C cCaMUM (paKTOM MAacCOYHOW MHIYKILIMH, a C HEBO3MOX-
HOCTbI0 HOPMAJIbHOTO KOHTAKTa C MaJleHbKUM peGeHKOM, ero pasJiyKod ¢ MaTephlo.
Heo6xoayMMO OTMeTHUTBb, YTO NpeobJaiaHue YKc/la HeraTUBHBIX MCUX03MOLIMOHA/Ib-
HBIX peaKLU# y AeTell Myajlliero Bo3pacTa OblJI0 CBA3aHO 60JIblle C UX OTHOLIEHUEM
K OKpY>Kamleldl 06CTaHOBKe, a He KOHKPETHO K Ipolieccy MHAYKLMU aHecTe3uu. Cama
»Ke MHJYKIUS aHeCcTe3UU ceBOQJIIOPAaHOM NpOTeKasa ObICTPO, YTO B 3HAYUTEJbHOU
Mepe Coco6CTBOBAJIO K yMEHbILEHHUIO IPO/0/KUTEbHOCTH IpeJHAPKO3HOT 0 [ICHUX0-
3MOLIMOHAJILHOI'0 BO30YXK/leHUS Y JAHHOM TI'PYIIbl JeTel U obecrneuynBaso GbICTpoe
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HayaJio Hapko3a. [Ipy 3TOM CJIOKHO CYAUTh O TOM, YTO IIPYU HEraTHUBHOM peakIUM Ha
HH/YKIMIO aHECTE3UH Yepe3 MacKy peOeHOK UCIIBIThIBAET 60JIee AJIUTENbHbBIN U 60J1ee
BbIPaXKEHHBIN MICUX03MOIMOHAIBbHBIN CTPECC, HEXKEJIH TOT, KOTOPbIK OH UCMBITHIBAET
npy 60JiIe3HEHHON BHYTPHUMBILIEYHON UHbEKIMH NTPENnapaToB /sl IpeMeIuKal|i.

[Ipu oljeHKe BpeMeHH yTpaThl COSHAHUS U PAa3BUTHs aHECTE3UH YUYUTHIBAIM CIIO-
co6 TPOBE/IEHUs] UHAYKIIMK aHEeCTe3UH U MPOBEJIEHUE UJIM OTCYTCTBUE MpeMeauKa-
uu. [IpeMerKaliys BbIOJHSIACh JIM60 BHYTPUMbIILIEYHbIM BBeZieHHeM 3a 30 MUHYT
Jl0 Haya/la HapKo3a U BKJIOYaJsa B ce6sl B KaueCTBe CeJaTUBHOTO IpenapaTa MHU/a30-
JaM B fio3e 0,3 Mr/kr, in60o nepopasibHo 0,4 Mr/Kr.

Ipu "60sr0cHO#” (6bICTPOI) MHAYKIMH aHECTE3UsI pa3BUBa/IaCh 3HAYUTEbHO Obl-
cTpee, 4yeM Ipu "momaroBoit”. YTpaTa cosHaHusa HacTynaja B TedeHre 30-40 cekyH/,
NpY Ha3HAaYeHUH MU/Ia30/1aMa Iepe/i aHeCcTe3lel CO3HaHUeE B EPUO/ MHAYKIUH yTpa-
9YUBaJ0Ch 3a 15-20 ceKyH/j, IpaKTUYeCKH Ha 4-5 BJjoxe 110 MeToy "over-pressure” uin
K KOHILy 2-3 BJoxa pu "600cHOR” nHAYKIKU. [IpH 3TOM IeTH KOHTAaKTHbIE HE BbI-
CKa3bIBaJIX YYBCTBA BhIPAYKEHHOTO JIMCKOMQOpTa MPU BbIXaHUH ra30HAPKOTHUYECKOH
cMmecu. Heo6X0 MO OTMETUTD, YTO IPUMEHEHHE METO/JUKH ObICTPOX UHAYKIIUU aHe-
CTEe3UH B rpynnax JieTel c npeMeZiMKalreil U 6e3 Hee XapaKTepU30BaJoCh eIMHCTBEH-
HbIM JIOCTOBEPHBIM OTIMYMEM — 3TO BpeMsl yTpaThl CO3HAHUS. Y ZieTel c mpeMeauKa-
LMell BpeMs yTpaThl CO3HAHHUS OblJIO JOCTOBEPHO MeHbIlle B cpesiHeM 3a 18,5%. [lpy-
rue rnokasaresu (LeHTpalbHOe PACIOJIOKEHUE 3PAYKOB U OTCYTCTBUE JIBUTATEIbHOM
peakiMM Ha MyHKIUI0 nepudepruyecKor BeHbl) 10 BpeMEH! He UMEJIU I0CTOBEPHBIX
oinuuid. [lo HallleMy MHEHMIO, pa3/IMuke BO BpEMEHH YTPaThl CO3HAHUST MEX/Ty MO/ -
rpynnamMu (c mpeMeguKanued u 6e3 npeMeJuKalu) onpezessieMoe B abCOOTHBIX
nudpax He 6osee 20 CeKyH/, IPU MPOBEJEHUU OBICTPON MHTAIAIMOHHON UHAYKIIUU
aHeCcTe3UU CeBOQJIIOPAHOM, HE CTOJIb CYLIECTBEHHO C TOYKU 3PEHUS UCIBIThIBAEMO-
r0 B 3TOT NP0, pe6EHKOM JJUCKOMOPTAa U IICHX03MOLMOHAILHOTO CTPECCA, YEM TO,
YTO OH IepeXUBaeT M0CJIe BBIIOJHEHHON BHYTPUMBILIEYHOU UJIM [TIepopaIbHOM mpe-
Me/IUKal|H.

[Ipu "nommaroBoit” MHAYKIMU CO3HAHKE JIeTel yTpaunBaJoCh Ha 2-3 MUHYTE OT Ha-
YaJjia nogadu ceBoduiropana. [I[pakTU4ecky, Bce IeTH KOHTAKTHBIE, CTApIIero BO3pacTa
oTMeyvaJid JUCKOMQOPT, CBSI3aHHbBIH C JVINTEJbHBIM B/IbIXaHUEM ra30HAPKOTUYECKOH
cMecu. CTaaus Bo3OYKAEHUS B BU/Jle HEITPOU3BOJILHBIX JIBMKEHUM KOHEYHOCTEHN OT-
MeyaJiach MPaKTUYECKHU BO BCEX C/Iyvasix MPOBEJEeHUS UHAYKIUY aHEeCTE3UH MO JIaH-
HOU MeTOAMKe. Y BCeX JieTel 6e3 mpeMeauKaluy AJUTEJbHOCTh 3TOU $pa3bl COCTABJIA-
sa ot 30 10 60 cexkyHz. [Ipy 3TOM BO3MOXKHOCTb KaTeTepU3UPOBATh NepudpepruyecKon
BeHbI 6€3 BbIpaXKeHHOU ABUTATEebHON peaKIMy HacTynasna Juib K 10 MuHyTe y mna-
I[MEeHTOB 6e3 MpeMeAuKaI1U, U K 3-6 MUHYTe Y NalMeHTOB, 0Jy4aBIIUX IpeMeIuKa-
I[MI0 C MU/Ia30J1aMOM. BpeMsi yTpaThl CO3HAHMS BO BCEX MOATPYINaX NMPU UHAYKIIUH
aHecTe3uM "moumarosbiM” MEeTO/I0M 3HAYUTENbHO MPEBLILIAJ0 aHAJIOTMYHbIN T0Ka3a-
TeJIb y JIeTeH, KOTOPbIM POBO/MJIACH GbICTPAsi MHT/ISIIMOHHAS MHAYKIHUSI aHECTE3UU
(Tabu. 2, 3.).

3HauMTe/bHbIE Pa3/IMYUsl BO BpEMEHHU HACTYIJIEHUS L[EHTPaJbHOrO pacroJioxke-
HUSA 3PAaYKOB U OTCYTCTBHS JIBUTaTeJbHOU peaKkiMU MPU NYHKIUHU U KaTeTepUusaluu
BeHbI ObLJIM y MAIIMEHTOB C IpeMeiMKaliMel B OTHOILIIEHUH TPYIbI JieTel 6e3 mpeMe-
JUKaLMK npH "momaroBoM” MeToze MHAYKIMH aHeCcTe3uH. Pa3indus 3T COCTaBUIIN
B cpeiHeM 2-2,5 pasza.
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Tabnuua 2. 3HayeHUsi NokasaTenel BpeMEeHU HACTYNNEHUS aHeCTe3nN C CeBODOPAHOM
npu «6ONOCHOMY» MHAYKLMM

Tanbl uccnepoBaHUS

Bpems otcyTcTBUA

BpeMﬂ yTpaTbl BpeMﬂ LUEeHTpasibHOro pac- ABMraTeIIbHOﬁ peakuuu
prnnbl Goﬂbelx CO3HaHUA B MUH. NOJIOXKEeHUA BPaHKOB B MUH Ha BeHeﬂyHKI.IMIO B MUH
| (6e3 npemenuka- 0,4£0,12 2,60,4 38412
ummn) n=37
| C ppevenuianen) - 032:0,1 2,406 3,4+0,8

Tabnuua 3. 3HayeHUsi NokasaTenei BpeMEeHU HACTYNEHUS aHeCTe3nn C CeBOMOPaAHOM
Npu «NOLWAroBOM» UHAYKLMU

ranbl uccnepoBaHUS

Bpems otcyTcTBUSA

BpeMﬂ yTpaTtbl CO- BpeMﬂ LEeHTpasibHOro ABUraTesibHOM peakuuu
Tpynnbi 60/IbHBIX 3HaHUs PacnonoXXeHus 3payukoB Ha BEHENYHKLMIO
| (O3 npevenaLiy) 24512 11,0+1,2 12,126
L(:zgpeMeﬂ“Ka““e”) 174012 5,241,6° 71%2,1*

Ilpum.: * - cTaTUCcTHYeCcKasl 3HAYMMOCTb pa3/IMyus B oTHoleHuu rpynisl 1A (p <0,05).

Heo6x0jiMO OTMETHUTB, YTO B XO/le UCCJIeJOBAaHUS ObLJIO 0OHAPY>KEHO HAMHU, TO YTO
B yCJIOBUSIX BBOJIHOTO HAPKO3a CEBOQJIIOPAHOM TP IPOBE/IEHUH 6bICTPOI " 60JH0CHOM”
MH/YKIMY He 6bLJI0 OTMEYEHO YeTKOI'0 COOTBETCTBUS Pa3BUTHS aHECTE3UU CTAUAM
HapKo03a raJIoTaHOM. JTO HECOOTBETCTBHE BbIPaXKaJIOCh B OTCYTCTBMU Ha4aIbHOM CTa-
JIMH, yTpaTa CO3HAHUS IPOUCXOJUJIO0 OUeHb OBICTPO, NOCIIE NMEePBbIX 2-3 BJJOXOB CMeCH
C BBICOKO! KOHLIeHTpauuen ceBop IropaHa pa3BUBalach KpaTKOBpeMeHHasl 3a/lepKKa
JIbIXaHUSA AJATeNbHOCTBI0 10-15 cekyH/. [Ipu aTOM caMocTOosITE/IbHOE JIbIXaHUE BOC-
CTAHOBUJIOCh MOCJIe 2-4 BCIOMOTraTe bHbIX BJJOXOB MENIKOM HapKO3HOrO ammapara.
®aza B0o36yx/ieHUsI pa3BUBaJIach K KOHIY NepBoi MUHYThI (Ha 40-60-11 ceKyHJax OT
HayaJla MH/JAYKIUK), OTMeYyaJiCh KpaTKOBpPeMEHHble HE3HAUYUTE/NbHO BbIpaKEHHbIE
HeNpOH3BOJIbHbIE JIBUXKEHHUsI KOHEYHOCTeH, a Takxke HeGosbiive usMmeHeHust YCC u
yBesndeHus Y/ Ha 20-25% oT UCXOHBIX BEJUYUH, IPU 3TOM JIbIXaHUE CTAHOBUJIOCh
60Jiee TOBEPXHOCTHBIM. B TeueHue nepBOi MUHYTHI Y GOJIBIIMHCTBA GOJIbHBIX OTMe-
4aJIoCh JIBU>KeHHe IVIa3HbIX s16JI0K € 06pallleHueM B30pa BHU3 UJIM BBepX 6e3 Cy>KeHUsI
3paukoB. PuKcalus IJ1a3HbIX S16J10K, [IeHTPaJbHOe PaCHoJIOKEHNEe U Cy»KeHHe 3pad-
KOB, COOTBETCTBYIOLMe HACTYIJIEHHUI0 XUPYyPTHUUeCKON CTaMyU HapKo3a, HaCTyNalu
TOJIBKO K TPeTbel MUHYTe OT Hadyasla UHAYKLKU. [I[pr 3TOM BO3MOKHA Oblya MYHKIUSA
Y KaTeTepusanus nepudepudeckoii BeHol. K KOHIly 3 MUHYTBI OT Ha4ya/la MHAYKIIUH BO
BCeX MOATPyINax OTMEYaJUCh CTabuIbHbIe oka3aTeau A/l u UCC, npubimKkeHHbIE K
HCXOJHOMY YPOBHIO0. /[bIxaHHe IPU 3TOM CTaHOBUJIOCH 60Jiee TOBEPXHOCTHBIM.
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Y GosibHBIX | rpynmnbl B XoZe UCCJIeJ0BaHUs OblIM 3aQUKCUPOBAHbI CIEAYIOIINE
KPUTHUYECKHE UHLHUJEHTbI: BO30YX/eHHe, Kalllesb, 33/epXKKa AbIXaHUs, CTPUA0PO3-
HOe /IbIXaHHe, AXUTAlUsl B BU/Je JIBUTATEbHBIX PeaKlui, runepcekpenus. [Ipu mpo-
BeJIeHUU GbICTPOH "60/10CHON" HHAYKIMK CeBO(JIIOPAHOM MPU3HAKH BO36YKIEHUs
NPUCYTCTBOBaIM y 46% NalMEeHTOB M 3TO ObIM HE3HAYUTEJbHO BbIpaXKEHHbIE pe-
aKIMU B BUJIe HENMPOU3BOJIbHBIX JIBIPKEHUH KOHEYHOCTSIMU B TeYeHUE HECKOJIbKUX
CEeKyH/| cpa3y nocjie yTpaThbl cO3HaHus. [Ipy npoBeseHHH "nomaroBoi” UHAYKIUU ¥
76% GOJIbHBIX OTMEYa/IOCh BbIPa’KEHHAs! JIBUTATeJIbHAsA aKTUBHOCTb B TeYeHUe He-
CKOJIBKUX CEKYH/JI C IOMbITKaMHU y6paTh Macky c suna. Kamenp ormevasncsa y 15% ge-
Tel npu "GosocHoN” uHAYKIMK (2-3 KallJIeBbIX JBUMXKEHHH) BO BpeMsi 1-2 Bjioxa ¢
ra30HapKOTUYEeCKOM CMeChbl0 C BBICOKMM cofiepxkaHueM ceBodJitopana (8 06%). [Ipu
"HmomaroBoi” MeToAMKe YacToTa JAHHOTO KPUTHYECKOI0 UHIIU/eHTa cocTaBuiia 8%.
YrHeTeHUe AbIXaHUS B BUE €ro 3aZiepKKu B nepBble 30 ceKyH/| Haboaan0cb y 11%
NAlMEHTOB NMPHU ObICTPON UHAYKUMU. [Ipr 3TOM CHIXKEHHE KOHLEHTPALMU aHECTETHU-
Ka BO BJIpIXaeMOM CMecH ObICTPO MPHUBOJUJIO K BOCCTAHOBJIEHUIO CAMOCTOSITEIbHOTO
JbixaHus1. [loCKOJIbKY B NEPUOJ, MHAYKIUKM CHU)KEHHE KOHLIEHTpaluu ceBodJopaHa
HeXeJIaTeJIbHO, TO NPH Pa3BUTHH 33/|€PXKKH JbIXaHUS TPOBOAUIACH PyYHast BCIIOMO-
raTeJibHasi BEHTUJIALMSA JIETKUX MELIKOM HAapKO3HOro annapara, 6e3 u3MeHeHHs o-
JlaBaeMoU KOHIIEHTpAlMK aHeCTeTUKA Ha UCNIapUTeJsie B TeYEHUeE NePBbIX 3-4 MUHYT
OT HayaJla aHeCTe31H, YTOObI He MPePhIBATh MPOIECC HACBILIEHUS TKaHeH aHEeCTeTHU-
koM. [Ipu aToM nocne 3-4 HCKYCCTBEHHBIX BJJOXOB MEIIKOM HapKO3HOrO alnapara ca-
MOCTOSITEJIbHOE JIbIXaHHE NallMEeHTOB BOCCTaHaBIMBaack. [Ipu "momaroBoit” uHAyK-
LMY 33/lep>KKa JIbIXaHUsl OTMeveHa y 1 manueHTa yepe3 2 MUHYTHI OT Havasla oJja4yu
aHeCTeTHKa, KOT/la ero KOHLIEHTpaL sl B KOHType cocTaBuio 6%.

Bo BpeMs BBOZHOTO HapKo3a ceBOQJIIOPAHOM CJIy4daeB PBOTHI U THIlepCEKPELUU
He 6bLI0 OTMEYEHO HU Y OAHOro 6osbHOro. Ilpu "6osr0cHOM” crioco6e UHAYKLUU B
20%, a npu "nomwarosom” cnoco6e B 18% ciydaeB OTMEYalUCh Cy>KeHUE IoJI0COBOI
I1eJIM ¥ NOsIBJIEHHE IIYMHOIO JIbIXaHHUs, HauboJjiee BbIpA)KEHHOE y ZieTeld B BO3pacTe
crapiie 3-x JieT. CTpU0pPO3HOE AbIXaHHE Pa3BUBAJIOCh 06bIYHO Yyepe3 30-40 cekyHz
OT HavaJ/la MHTa/ISIUU IpenapaTa IpU BbICOKOM KOHIIEHTPALMU U 0cabeBaslo 1o Mepe
yIJIy6JIeHUs] aHEeCTEe3UH U IIOJIHOCTBIO UCYe3aJi0 K KOHILY IepBOH MUHYTHI [TOCJIe yTpa-
ThbI CO3HaHUA. [Ipy 5TOM 6bII0 OTMEYEHO He3HAYUTEIbHOE CHHKEHHe caTypanuu SpO,
110 95-96%. KpaTkoBpeMeHHO€e TOHUYeCKOe HallpsiKeHHe MYCKYJIaTypbl KOHEYHOCTEN
OBLJI0O OTMeYeHO B 2% HaOJ/II0eHUH pu OOJIOCHONW WHAYKIUW aHecTe3uU. JJaHHbIN
KPUTHYECKHUU UHIIUM/IEHT TMOSABJISJICS cpa3y MocJe yTpaThl CO3HaHUs B TedeHue 10-15
CEKYH/| ¥ IIPOXO/MJIO [T0 Mepe yI1y6JieHrs aHECTe3HUH.

TakuM 06pa3oM, CpaBHUTEJIbHAS OlleHKa KJIMHUYECKOTO TeYEHHUsI Pa3JIMYHbIX Me-
TOZMK aHECTE3UH C CeBOQJIIOPAHOM MO3BOJIMJIO BBISIBHUTb, YTO BpeMsl HACTYIJIEHHS
XUPYPruvecKor CTaIMM HApK03a, XapaKTepHU3YIOLlelcs eHTPaJIbHBIM PACIOI0KEHH-
€M 3PaykoB U OTCYTCTBUEM peaKIMU Ha cjabble 60JieBble pas3ApaKUTe U (MYHKLUS
BeHbI), IPH "60JIFOCHON" MHIYKIUU aHECTEe3UM 3HAYUTEJNbHO MEHbIIe YeM MpH "mo-
maroBou”, ¥ 3To 6bI0 6oJiee BRIPAXKEHO B MOATPYyINax 60JbHBIX, KOTOPbIM He JieJia-
JIM TIpeMeiMKalro. YacToTa U BbIpaXKeHHOCTb NPOSIBJIEHUH BO30YXKAEHUS Y JeTeH,
KOTOPBIM MPOBOJMJIACH "TomaroBast’ MHAYKIUsS aHECTE3UM CeBOQJIIOPAHOM ObLIM
3HAYUTEJbHO 60JIblle, YeM pu "6osrocHoM” MeToe. MeToz "nourarooi” HHAYKIUN
ceBOQJIIOPAaHOM 3HAYUTEJIBHO YCTYyNaJ 10 CKOPOCTU U KOMOPTY nepes; 6bICTPON HH-
rajsiiiuoHHOMN aHecTe3uu. [loaTOMy MbI cousn GoJiee 1e/1eCO006pa3HbIM IPUMEHEHHE
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METOAUKH "GOJIIOCHON” MHAYKIMU ceBO(JIIOpaHOM TpH "Masibix” onepaTHBHbIX BMe-
aTeJIbCTBAX MPH " 0JJHOAHEBHOMU" XUPYPrUH y JeTeil.

H3MmeHeHUe IOKa3aTeJiell HeHTPa/IbHOU reMOAUHAMUKH, PYHKI MY BHELIHET0
ABIXaHUA NPHU UCI0JIb30BaHUM ceBoduopaHa U ¢peHTaHU/IA IPU MaJIbIX omepa-
THUBHBIX BMelllaTe/IbCTBAaX y AeTell B BO3pacTHBIX rpynnax 0-3 set. Bo Bpems uH-
JYKLMY B HAPKO3 0TMeYa/ioCh J0CTOBEPHOE YBeJIMYeH e YacTOThl JibIXaHUs Ha 7,6%
(p <0,01) u cHmKeHuMe AbIxaTeIbHOrO 06beMa Ha 20,7% (p <0,001) mpu Sp0, 97,4+0,1.
HecMoTpsi Ha yBesiM4yeHHe 4YaCTOThI JbIXaHUS BO BpeMsl MHAYKLHHU aHECTe3UU ce-
BOGMJIIOPAHOM, NPU OLieHKe ToKasaTesed KanHorpadpuu 6b110 oTMeyeHo, uyto PetCO,
(40,6+0,2 MM pT. CT.) IPAaKTUYECKU He U3MEHsJIach 10 CPABHEHUIO C UCXOHOM BeJU-
yrHOH (38,2%0,1 MM pT. cT.). TakuM 06pa3oM, MOXKHO CYUTATh, UTO y4yallleHHe YaCTOThI
JIbIXaHUS B [TlepUOoJ, OBICTPON UHTAJNALMOHHON HHAYKIMY aHeCTe3UU ceBODII0OpaHOM
y ZleTell 3TOM BO3PAacCTHOM TPyMNIbl HOCUJIO KOMIIEHCATOPHBIN XapaKTep B pe3y/ibTa-
Te YMeHblIeHHUs AblXaTeJbHOI0 06'beMa (60Jiee MOBEPXHOCTHOE AbIXaHUe) MO/, BJIUS-
HHMEM BbICOKUX KOHLeHTPaL Ui UHTaIIIMOHHOT0 aHeCTeTUKA B Hadyasle UHAYKLUU 110
JAHHOU MEeTO/MKe He3HAYUTebHbIM yBeslndeHreM KoHeHTpanuu PetCO,. [Ipu aTom
nocKoJbKy nokasaresiv PetCO, u SpO, ocTaBa/iMCh B pefiesiax GU3n0JI0rHIeCcKHX 3Ha-
YeHUH MOXXHO KOCBEHHO CUMTATh, UYTO 3TA KOMIIeHcalus Oblja aJleKBaTHOM.

B Tab6Js1. 4 nokasaHo, yTo Ha 3Tane UHAYKUUU YO nmoBbicuicsa Ha 0,1% oT ucxof-
HbIx 3HaueHUH, a YCC gocToBepHO yBeanyuaack Ha 7,7% (p <0,001) ot ucxonHoi. B
pesynbTtaTe yero MOK poctoBepHo yBesnuuics Ha 7,8% (p <0,01), CA/l ocToBepHO
yBesinuuics Ha 2,8% (p <0,01), a OIICC cHusuica Ha 4,2% (p <0,05) no cpaBHeHHUIO C
ncxofHoU. K Haya/ly onepaTMBHOr0 BMelllaTe/IbCTBA 10C/1e BHYTPUBEHHOI'O BBeJleHUs
¢denTanuna u3 pacuera 3 Mkr/kr YCC ymensbiuaace Ha 0,3% oT ucxogHoro atamna. YO
YMEHBILNJICS 110 CPAaBHEHUIO C NepBbIM 3TanoM Ha 1,0%, Takke ocTaBasICsl CHUKEH-
HBIM 110 CPAaBHEHMUIO C UCXOJHbIMU JaHHBIMU. B pe3ysbTaTe MOK cHH3MIICA IO cCpaBHe-
HHUIO C UCXOAHBIM 3TanoM Ha 0,9%.

Ha V (TpaBMaTU4HOM) 3Tale onepaluy Hab/104a10Ch He3HAYUTebHOE yBelnye-
Hue YCC Ha 3,4% (p <0,01) o cpaBHeHuto c I atanom. CA/] ocTaBasioch yBeJTUYEHHBIM,
coctaBuB 2,7% (p <0,05) ot nepBoHavaibHbIx LUdp. [TokazaTesu OIICC coxpaHAaUCh
HeJI0CTOBEPHO CHMKEHHBIMU U COCTaBUIN 1,2% OT UCXoHOTO.

[lapaMeTphl BHEIIHETO AbIXaHWA HAa TPAaBMAaTUYHOM 3Tale olepanuy U3MeHs/IUCh
caeayoomuM o6pasom: /10 ocTaBasics CHHXKEHHBIM 10 9,6%, HeCMOTpPs Ha yBeJUYeH-
Hyto Y/l coctaBastomyto 3,7% OT UCXOAHBIX 3HaYEeHUH.

K okoH4YaHUI0 ollepaTUBHOI0 BMelaTebcTBa YO BbIpoc U cocTaBua 1,7% oT nep-
BOHayaJIbHbIX AaHHbIX, YCC Takxke MMes TeHJEHLHIO K NoBbleHU0 A0 3,0% oT uc-
XOZHBIX 3HayeHUH, RPP yBenuunsica Ha 5,2% (p <0,05), yTo 6bLI0 CBA3aHO NPOOYX-
JleHueM 6osibHOrO. B pesynbraTe MOK 1o cpaBHEHHIO € HCXOJHBIM 3TAllOM COCTaBUIJI
4,7% ot ncxoznHoro. [lokasaTesiM BHELIHETO JbIXaHUs BO BpeMsl IPOOYKAeHUs yBelU-
yuiuck, Y/1 cocraBua 2,9% ot nepBoro 3tana, |0 npub/IMKaauch K nepBoHayajbHbIM
JaHHbBIM U coctaBuia 0,3% oT ucXoAHbIX LUOP.

AHanu3upys nojsy4eHHble pe3y/abTaTbl, HEOOXOJMMO OTMETHUTD, IPU UHYKIIUH Ce-
BoduitopanoM YCC Beipocsa Ha 7,7% (p <0,001) oT ucxofHbIX 3HaUeHUU. B pesynbTaTe
MOK pocrtosepHo yBeanuuics Ha 7,8% (p <0,001). Unaykuua ceBodropaHOM BbI3Ba-
Jio noBbieHue CA/l Ha 2,6% (p <0,05) oT nepBoHa4Ya/IbHBIX 3HAYEHUH, YTO NPUBEJIO K
focroBepHoMy cHMxeHHUIo OIICC Ha 4,5% (p <0,05) ot nepBoro atana. XapakTepHble
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Tabnuua 4. [Nokasatenn reMoAMHaAMMUKM U BHELWHErO AblXaHMs Y 60nbHbIX |A rpynnbl
(ceBodntopaH + deHTaHuN) B BO3pacTHow rpynne 0-3 net

Il 3tan

I atan (nocne Il 3ran IV atan Varan VI atan

(mo npemeau npemepuka-  (MHAYKUMS (paspes (TpaBmatny-  (npobyx-
Mokasatenu Kauum) M) aHecTesum) KOXM) HbliA) BeHue)
YCC (MuH) 126,3£1,0 123,611 136,1£1,0 **  125,6%1,1 130,6£1,1"*  130,1#1,0
CAL (Mmpr.ct) 62,3*0,4 58,6£0,4™** 64,1x0,4* 64,90,5*** 64,0+0,4" 63,2x0,4
YO (mn) 24,203 25,104 24,20,3 24,0£0,3 24,6+0,4 24,604

MOK (n/MuH) 3,050,04 3,100,05 3,29x0,05*  3,01#0,04 3,21+0,05" 3,190,05
oncc
(BMHxCekxCM®)

2196,2¢330  2037,8%#33,9" 2104,3¥30,8" 2333,5+35,1* 2170,5¥34,6 2147,0¢333

Y1 (MuH) 28,1%0,4 26,8+0,4" 30,3%0,5* 24,8+0,5°*  29,2#0,5 28,9%0,4
[0 (Mn) 95,5%3,2 94,3%3,2 75,8%2,5"* 87,327 86,4%2,7* 95,2%3,1
PetCO, (mm Hg) 38,2%0,1 39,0£0,1*  42,6%0,2"*  43,6*0,5"*  42,8%0,2"**  38,7*0,3
SpO, 98,8+0,1 97,7%0,2*** 97,4%0,1"* 96,5+0,1"*  96,2%0,1"*  96,8+0,1**"
RPP 104,6%0,7 96,4x0,7*  116,5%0,9"*  109,0¢1,0*  112,2%0,9***  110,1*0,7***

le,l.M.: CTaTUCTHUYEeCKad 3HAYUMOCThb paBJ’IH‘{I/If/’I MnokKasaTeJiel 10 OTHOLIEHUIO K HUCXOAHBIM JaHHBIM:
*_p <0,05; ** - p <0,01; *** - p < 0,001

JncbasaHChl OCHOBHBIX MapaMeTPOB 06'bEMHOTO KPOBOTOKA YKA3bIBAKOT HA FeMOJU-
HaMU4YeCKUH CTpecc, 00YCI0BJIEHHBINA TUIOAUHAMUYECKUM THUIIOM KPOBOOOpAIleHUSs
Ha poHe AelcTBUSA ceBodIIOpaHa.

K MoMeHTy 3aBeplueHUs olepaTUBHOro BMelaTteabcTBa gaHHble YCC u YO ocTa-
BaJIMCh YBeJIMYeHHbIMH, 4TO coxpaHsio MOK noBeimieHHbIM. CA/l ocTaBasoch Bhllle
nepBoHayasbHbIX LUdp, a OICC ¢ TeHJeHIUeN K cHUXKeHUIO. /laHHOe coCTosiHUe
LeHTPa/JbHON reMOJUHAMUKU SIBJISIETCS 6JIarONPUSTHBIM, XapaKTepu3ys BBIXOJ, Ma-
LMEHTA U3 HAPKO3a U He Hy»/aeTcd B papMakoornieckoit koppeknuu. [lokasatenu
BHEIIHETr0 IbIXaHUSI CBU/IETENbCTBYIOT 06 yMEPEHHON TMIIOBEHTU/ISALUU HA poHe Jieit-
CTBHSl UHTAIALMOHHBIX aHECTETUKOB. X0TA SpO, 0CTaBaJUCh Ha yAOBJIETBOPUTE/b-
HOM ypoBHe (96-98%). [lokazaTe 1M BHELIHETO JIbIXaHUSI HECKOJIBKO YBEJUYUJIUCh HA
HayaJbHOM 3Talle U B HauboJiee TpaBMaTUYHbI MOMEHT ONlepaTUBHOTO BMelLlaTe /b-
CTBAa, HO OCTABa/IMCh JJOCTOBEPHO HUXKE UCXOIHBIX JJAHHBIX. B epuo/ie npobyxaeHus
MoKa3aTeJl BHELIHETO JbIXaHUSI UMeJU TeHAEHLUIO K POCTY U NPHUOJIMKAIUCh K UC-
XOJIHbIM 3HAaYEHHUSIM.

TakuM 06pa3oM, HUHAYKIUSA ceBOGJIIOPAHOM NMPOTEKasa C TUIIOAUHAMUYECKUM THU-
IIOM KpoBoo6paileHus. Bo BpeMsi onepaTUBHOr0 BMelllaTe/bCTBA 0Ka3aTeld TeMo-
JUHAMUKU HOCWUJIU TUIIEpAMHAMUYECKUN TUI KPOBOOOpallleHUs, CBSI3aHHBIH C onepa-
LIUOHHOW TpaBMOU. B TpaBMaTH4YHbI MOMEHT ONepaluy MoKa3aTeJu LeHTpaJlbHON
reMoJJMHAaMUKH BO BCEX BO3PACTHBIX I'PYIINaX MUMeJU TEHJEHLUIO K MOoBbllIeHH0. K
MOMEHTY 3aBeplleHUsl OllepaTUBHOro BMellaTesabcTBa nokasarenu YCC u YO ocra-
BaJIUCh YBEJUYEHHBIMU, YTO coxpaHsyio MOK yBe/M4YeHHBIM, HO C TeHJAEHLUEH K
cHkeHUw0. CA/] ocTaBasioch Bhlllle epBoHavaibHbIX Udp, a OIICC c TeHAeHLIMENH K
CHIDKEHUI0, UYTO ObLJIO XapaKTEePHO JJis BCeX IPYII U Pa3InuUs MeXAY BO3PaCTHbIMU
rpynmnaMmu 6bLIM HeJoCTOBepHble. [laHHOe COCTOSIHHE LIeHTPaJbHOW reMOJUHAMUKU
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XapaKTepHU3yeT BbIXOJ MALMEHTOB U3 HAPK03a U HE HYXK/IAeTCsl B MeJUKaMEHTO3HOH
koppexuu# (puc. 1, 2, 3).

[lokazaTesn BHELIHETO JbIXaHUS CBU/IETEJNbCTBYIOT 06 YMEPEHHOU r'MIOBEHTHIISA-
uuu Ha poHe feilicTBUs ceBodutopaHa. CHMKeHHe QYHKIIMM BHEIIHETO JbIXaHHUS 110
nokasaTesiaM /[0 6blin GoJiee BbIPAXKEHBI B CTAPIIMX BO3PACTHBIX rpynmnax. [lokasa-
TEJIM BHELIHETO JIbIXaHUSI HECKOJIbKO YBEJMYU/IMCh Ha Ha4aJbHOM 3Tale U B Haub6o-
Jlee TPaBMaTUYHBI MOMEHT OIlepaIjiy, HO OCTABaJIMCh JOCTOBEPHO HUXKE UCXOJHBIX
JlaHHBIX. B mepuose mpo6yx/jeHusI NoKa3aTeJd BHEIIHETO bIXaHUs UMEeJIH TeH/IeH-
LU0 K POCTY U NPHUGJIMKAIMCh K UCXOAHBIM 3HaYyeHUsM. [Ipu ceBoditopaHoBOM Hap-

H 48 KniniuHa aHecTesionoris Ta iHTeHcuBHa Tepanis, N2 1 (15), 2020



24000 - AYH X CeK X cM™® 1A 1B mIC

2300,0
2200,0 {
2100,0 .
2000,0
1900,0
1800,0 -

1700,0

1600,0
Puc. 3. JuHamuka

nameHeHuns OlMCC
| atan Il 3Tan 11l 3Tan IV 3tan V atan VI 3tan y feTeit | rpynmsi

1500,0 -

KO3€ XOTS ¥ [IPOM30ILJI0 CHUXKEHHE MCCIe/lyeMbIX 0Ka3aTesel, Ho JaHHbie SpO, 6b111
Ha y/J0BJIETBOPUTEJIbHOM YPOBHE COCTaBUB 96-99%.

Pe3iome. MeTo/juka aHecTe3UH ceBodII0paH+PeHTaHUI BJsAIaCh ObICTPOU U be3-
ONACHOH /11 MalMeHTa U [lepcoHasa ONlepallMOHHON IPU NPaBUJIBHOM COGJII0LEHUU
aJIrOpUTMa ee IPOBeJeHHUS:

1) mpaBUJIBHOTO 3alOJIHEHUS [JbIXaTeJbHOI'0 KOHTYpa, MOAJAepXKaHUsl NapaMeTpoB
ra3oToKa Y NoKa3aTeJel KOHIJeHTpallu1 aHeCTeTUKa Ha HCIapuTeJie U B KOHTYPE;

2) TIaTe bHON repMEeTHYHOCTH CHCTEMBI NAllMeHT-HAPKO3HbIM annapart”;

3) coxpaHeHUE BbICOKOTO [a30TOKA B IbIXaTe/IbHOM KOHTYpE ellje B TeYeHHe 2 MUHYT
10cjle OKOHYAHUSA MHAYKIUY aHeCcTe3UH U Iepexosia Ha MOAJAepKUBAIOLLY0 KOH-

LleHTpaLMI0 aHEeCTeTHKa.
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AKTYAJIbHbIE MPOBJIEMbl KOHTPOJ19 CUCTEMbI TEMOCTA3A
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AKTYAJIbHI NTPOBJIEMU KOHTPOJ1I0 CUCTEMU TEMOCTA3Y

Y HOBOHAPOOXXEHUX | HEAOHOLLEHUX OITENA

B. B. TononeHko

Y ctaTTi po3risAHyTi HAl61/IbII aKTyaIbHI NPO6JIeMU HEOHATOJIOTI] Ha CbOroAHIIL-
Hill leHb - TpOM6GOreMoppariyHi yck/jaaZHeHHs, IKi € OAHUMHU 3 OCHOBHUX NIPUYUH
cMepTi a60 iHBaTiAHOCTI HOBOHAPOPKEHUX.

Takox, BU3HAaY€HO aKTYya/JbHICTh JOKJIIHIYHOTO BUSBJIEHHS NMOPYIIEeHb B CUCTEMI
reMocTasy y HOBOHapO/XKEHHX, 1110 103BOJISIE CBOEYACHO ITPOBECTH a/leKBAaTHY KO-
peKlilo BUSABJIEHUX NOPYLIEHb 3 METO0 3HAYHOT'0 3HWKEHHSA PU3UKY YCKJIaiHEHb.
OcBiTJIEHO HANPSIMOK BUpillIeHHsI NPo6JieM Cy4yacHOi «KJaCUYHOI» JJabopaToOpHOI
MeTOZ,0J10Tii BUSIBJIEHHA NopylleHb cTaHy cucTeMu PACK, 110 103B0o/IsI€ yHUKHYTH
STPOTeHHUX HACTIAKIB 3a60py BEJIMKUX 0OCSTIB KPOBi Y HOBOHAPO/XKEHUX i HEJ[0-
HOIIIEHUX JiTeMn.

KiarouoBi cioBa: cucteMa reMocrasy, TPOMOGOLUTH, HOBOHApPO/KEHi, M€30T-
poMm6oenactorpadis.
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ACTUAL PROBLEMS OF HEMOSTASIS SYSTEM MONITORING IN
NEWBORNS AND PREMATURE CHILDREN

V. Topolenko

The article discusses the most relevant problems of neonatology today -

thrombohemorrhagic complications, which are one of the main causes of death or
disability of newborns.

The relevance of preclinical detection of disorders in the hemostatic system in
newborns was determined, which allows timely adequate correction of the revealed
violations in order to significantly reduce the risk of complications.

The direction of solving the problems of the modern “classical” laboratory
methodology for identifying violations of the state of the regulation system of the
state of aggregation of blood, which avoids the iatrogenic consequences of taking
large volumes of blood in newborns and premature babies, is highlighted.

Keywords: hemostatic system, platelets, newborns, piezothromboelastography:.

OpHO¥M M3 HauboJiee AaKTyaJbHBIX MPOOGJEeM HEOHATOJOTHH Ha CEeroHSIIHUU
JleHb SIBJISIFOTCS COCTOSIHUSI HOBOPOXK/I€HHBIX U 0COOEHHO HeJO0HOIIEHHbIX, CBSI3aH-
HbIE C HapyIlleHHEeM CUCTeMbI TeMOCTa3a U KaK CJeJCTBUE TPOMOOTeEMOpparuiecKue
0CJIOKHEHUS.
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K MoMeHTY poX/leHUsI reMOCTa3 HOBOPOXK/EHHBIX B 1[eJIoM cpOpMUPOBaH, 0/JHAKO
XapaKTepHU3yeTCs TUIlepPKoarysiiued B COUeTaHUU CO CHIDKEHHON QpYHKIIMOHATbHOMN
aKTUBHOCTbIO TPOMGOIIUMTOB, IPUYEM HEKOTOpble QYHKIMOHATbHbIE PEaKIUH TPOM-
O00LUTOB ellle 60Jiee CHMXKEHBI Y HeJoHoleHHbIX. (Pediatric Research, 2019). B mo-
caeaywole 2-3 CyTOK yCUJIMBAeTCs 061ast FMIIOKoAry/Isiius M runoarperanus. Bee
3TU C/ABWUTH B COBOKYITHOCTH C BJIMSIHHEM BO3MOXKHOM COIYTCTBYIOLIEN MATOJOTUUH,
0COGEHHO Y He/IOHOIIEHHbIX HOBOPOJXK/I€HHBIX, 00YCJIOBJIUBAIOT MEHbIIYIO YCTONYU-
BOCTb CHCTEMbI reMOCTa3a, 3HAaYUTEJIbHO GOJIBLIYI0 4aCTOTY KaK KPOBOTOYHMBOCTH,
TaK U BHYTPHUCOCYZMCTOrO CBEPThIBAaHUSA KpPOBHU. K TakWM HapylleHUsM MOTYT NpHU-
BECTH caMa IVyOOoKasi HeIOHOUIEHHOCTb, TUIIOKCHS], al{U/103, CEINICUC, TSKeIbli pe3yc-
koHuKT, PAC u fpyroe.

CorsiacHO JIUTEPATYPHBIM JJaHHBIM, BBIPAXKEHHOCTb U3MEHEHUH CUCTEMBbI IIEPBUY-
HOI'0 reMOCTa3a B MepHo/i HOBOPOXK/I€HHOCTH HaNpsMYI0 3aBUCUT OT reCTallMOHHOT0
BOo3pacTa. Y HeJJOHOLIEHHBbIX HOBOPOX/IEHHBIX B ellle 60Jiee 3HAUUTEJbHOMN CTeNneHu
CHIKeHa QYHKIMOHA/IbHAst aKTUBHOCTb TPOMOOIIUTOB, UTO sIBJsIeTCS PaKTOPOM pHU-
CKa Pa3BUTHS, B IEPBYIO OUepe/ib, TSKeIbIX BHYTPHIKEIYA0YKOBBIX KPOBOU3JIUSAHUH.
KpoMme Toro, y HUX HabJo/jaeTcsl 6oJsiee BbIpaXKeHHOE CHU)KEHHEe YPOBHS MPOKoary-
JITHTOB ¥ aHTHUKOATy/ISIHTOB, BC/Ie/ICTBHE Yero Y 3THX JleTel CyLeCTBEHHO BO3pacTaeT
PHCK JIFOOBIX reMOpparu4ecKux 0CJA0KHEHUH.

HapyuieHus: cucteMbl CBepThIBAHUS KDOBU — O/JHA U3 OCHOBHBIX IPUYMH CMEPTH
WJIM UHBAJIM/IHOCTH HOBOPOXK/IEHHBIX. JIeTaIbHOCTh OT OCJIOKHEHHUH, CBSI3aHHBIX C Ha-
pylieHHeM reMocTasa B HEOHATa/bHbINA MepUo/, cocTaBiaseT oT 6 no 16,5 %. IIpak-
THUYECKHU JII060H NaTOJIOTM4YeCKUH NMPoIecc B OpraHu3Me HOBOPOXK/J€HHOT0 BJIeYeT 3a
co0601 3HauUUTeNbHBIE CABUTH B cucteMe PACK.

PaHHee JOKJIMHUYECKOe BbIBJIEHHE HapyIIEeHUH B CUCTEMe reMoCTas3a Y HOBOPOX-
JIeHHBIX [103B0JIsIET CBOEBPEMEHHO IPOBECTH a/IeKBATHYIO KOPPEKIMIO BbISIBJIEHHbBIX Ha-
PYILLIEHHUH C 11eJIbI0 TPeIOTBPALleHHs] PAa3BUTHSI FeMOPPAruyeckoro 1 TpPOMGOTUYECKOTO
CUH/IPOMOB, YTO 3HAYUTEJbHO 06JjierdaeT KJIMHUYECKOe TedyeHHe OCHOBHOrO 3a6oJieBa-
HUSsI, CHIDKAEeT PUCK OCJIOKHEHUH U y/y4IlaeT MPOTHO3 MOC/IeAYIOLIET0 Ka4ecTBa }KU3HU.

CoBpeMeHHasl OlleHKa eMOCTa3a BKJ/YAEeT aHaJIW3 CIeJYIIHX J1abopaTOPHbIX
MoKasaTeJiel: 06IMH aHa/JU3 KPOBU C JIEHKOLUTApPHOU GOpMysoH, JJIUTENbHOCTD
KpPOBOTEYEHHS, IPOTPOMOUHOBOE BpeMsl, IPOTPOMOHUHOBBIN HH/IEKC, MEXK/YHAPO/JHOE
HopMaJsin3oBaHHoe oTHoueHue (MHO), akTUBUpOBaHHOe MapliKaJbHOE TPOMOOIIa-
ctuHoBoe BpeMs (AIITB), Tpom6ruHOBOE BpeMs, ubpuHoreH, D-aumep.

JlaHHbIe TeCThl JAl0T NPUOIU3UTENBHYI0 XapaKTEePUCTHUKY [eMOCTAaTHYECKOTO I0-
TeHLHaJa, IpeJiCTaBJeHNe O TOM, YTO NMPOUCXOJUT /10 06pa30BaHUs CT'YCTKa, HO He
OTMCBIBAIOT IPOUCXOASAIIEr0 MOC/e BblNaJleHuss GubpHUHa (HapacTaHUEe BeJTUYHHBI
CTyCTKa, yBeJIMUeHHe ero NpoyHOCTH, Nocaeyollee pa3pylieHue). K Tomy ke, mpo-
BeJleHHe TpebyeMbIX J1abopaTOPHBIX MCCJIEL0BAaHUM CUCTEMbl TeMOCTa3a B PaHHUH
HeOHATaJIbHbIM MEPUO/ U UX KJIMHHUYECKasl OLeHKa CONpPsKeHbl CO 3HAYUTEJbHBIMU
TpyLHOCTAMHU. [Ipex/ie Bcero, 3TO CBA3aHO C CJOKHOCTBIO MOJIyYeHHsI HE06X0UMOT0
KOJINYeCTBa KPOBH /ISl UCCJIe/IOBaHUs. B MaKkcMMasibHOH CTelneHU Takasl CI0XKHOCTh
BbIpa’KeHa NpH paboTe C HeJ,OHOLIEHHBIMU HOBOPOXK/IEHHBIMU U 0COOEHHO C ZIEThbMU C
3KCTpeMaJIbHO HU3KOU MacCOM TeJia IPpY POXKAEeHUN. Y HOBOPOXK/€HHBIX leTel KaluJ-
JISTpHasi CETh IIJIOX0 Pa3BUTA, epudepryecKre cocy/ibl MeJKOT0 KaJrubpa, IpoCBeT Be-
HO3HBIX COCY/I0B MaJIeHbKHH, a KPOBb BCJIE/ICTBHE BBICOKOTO CO/lEP>KaHUs KJIETOYHBIX
3JIeMeHTOB 06.J1a/laeT MOBBIILIEHHOHN BA3KOCTHIO.
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[lo pexomenanusam BO3 pa3oBas fj03a 0T6HpaeMoi KpPOBU He JJ0JKHA TPEBbILIATh
5% OLIK B Teuenue 24 yacoB u 10% OLIK B TeueHue 8 Hefesb. Y pebeHKa ¢ BECOM
npu poxkaenun 600-700 r OK coctaBaseTr 90-100 mu1 Ha kusorpaMm Beca, T.e. BCET'O
okoJs10 55-65 mu1 kpoBu! Teneps onpesiesiMM peKOMeH/yeMblid 06'beM Pa30BOTO 3a60-
pa - 2,5 MJ1, MakcUMaJIbHOT'0 06beMa — 5-6 MJI. X0TeJs10Ch ObI YTO6bI 66110 Tak! OHAKO
peasiuu OTeueCTBEHHOU JTaGOPATOPHOU METO/I0JIOTUU TAKOBbI: OCHOBHbIE OMOXHUMHU-
YyecKHe MoKasaTeyu TpebyoT 3a6opa 2,5 M1, o6uuil aHanu3 kposu — 0,5 mJ1, koaryiio-
rpamma - 2,5 mJ1, TpaHcamMuHassbl - 0,5-0,7 M1, as1eKTpostuTsl — 0,7-1 MJI, TOCEB KPOBH —
2 MJ1. 'Toro npu nepBUYHOM 06C/1e/JOBaHUH HEOOX0MMO ToJydeHHe 5-6 M KpoBu. U
3TO TOJIbKO MUHUMaJIbHbIM 06b€M 3a60pa KPOBU OJJHOTO JHs1!

B cBS131 c HEOGXOAMMOCTBIO MOJIyYeHHs] CBIBOPOTKU U3 06pasiia MoJy4eHHOU Kpo-
BH, IOTPEOHOCTb B 06'beMe 1eJIbHOM KPOBU MOXKET BO3pacTaTh IPU BBICOKOM reMaTo-
KpuTe. A ec/iv B pe3yJsibTaTe NEPBUYHOI0 06C/I€/J0BaHHUS BbISBJASIOTCS OTKJIOHEHUS B
CBepThIBAKOIEN CCTEMe KPOBH, HU3Kas [VIIOK03a UJIH 6esIoK, Tpebyoliue KOppeKIuu
Y [IOC/IeIYIOLIETO €XKEeYACHOT0 U eXeJHEBHOTO KOHTPOJISI KOPPUTHPYEMBIX [T0Ka3aTe-
Jlel, cyMMapHbIi 06'beM 3a6MpaeMol KpPOBU yBesM4UBaeTcsl B pa3bl! [IpeBrilieHue
Pa30BbIX 03 0TO6HPaEMOI KPOBU HeXeslaTeJbHO, TaK KaK 3TO MOXKET IPUBECTH K pas-
BUTHIO aHEMHUHU ¥ HOBOPOXK/J€HHBIX.

CpenHee BpeMsi Ipe6GbIBaHUSA B OT/eJIEHUM UHTEHCUBHOW Tepalnuy HeJJOHOLIEHHO-
I'0 HOBOPOXK/IEHHOT'O € 9KCTPeMa/IbHO HU3KOHM Maccoi Tesa — 3-4 Hepenu. TpebyeMasi
KpaTHOCTb NPOBEJI€HHS aHAJIN30B KPOBU - OT HECKOJIBKHX Pa3 B CYTKHU /10 OZJHOTO pa3a
B 3-4 cyTok. Yallle Bcero nocse nepBoi HeJeiv JiedeHUs TpebyeTcss reMoTpaHChy3Ust
JUIs1 KOPPeKLMY aHeMUU. U TakKX KOppeKIui 3a Bce BpeMsi Ipe6bIBaHUS MOXKET ObITh
2-3. BepoAaTHOCTb pa3BUTUS aHEMHUHU BO3pacTaeT NPHU Pa3BUTHUU reMopparuyeckoro
cunapoma, BXKK, IBC-cunapoma.

He MeHee 3HAUMMBIM SIBJISIETCS BOIPOC O KOHTPOJIE aZleKBATHOCTH MPOBOJAUMOM
reMoCTaTU4ecKONM WM TPOMOGOJUTHYECKOM Tepanuu. [lo JauTepaTypHbIM JaHHBIM
peKoMeH/iyeMble [103bl, K IPUMeDPY, CBEXKe3aMOPOKEHHOH M/1a3Mbl KMEIOT 3HAYUTE Ib-
HbI} Auana3oH (10-50 Mu1\Kr) 1 He Jal0T YETKHUX Npe/icTaBJeHUN 06 aJleKBaTHOM /103e
JUIS1 AJAHHOTO pebeHKa B JAHHOM KJIMHUYECKON cUTyaluuu. [IpuMeHeHre 3aMeCTUTE b-
HOM Tepanuu TpebyeT Npe/CTaBJIeHUs 0 COCTOSSHUY reMoCTas3a B peajibHOM Macuitabe
BpeMeHU. IMeHHO TaKoW NPUHIUI MO3BOJISIET AaTh OTBET HAa BONPOC 06 a/leKBATHO-
CTH /103bl, CKOPOCTH €€ BBeJJeHUsI U KPaTHOCTH NOBTOPA.

Cy1iecTByIoOIIMe Ha CETOAHSALIHUN JIeHb JJOCTYIHbIE METO/bl JJa60PaTOPHOI'0 KOH-
TpoJia cocTossHUA cucteMbl PACK faloT npejcraByieHre 0 COCTOSHUU CBepPThIBAKOILEH
CUCTeMbI KPOBH Ha MOMEHT UCCJIE/JOBAaHUS U TPEOYIOT OTHOCUTENBHO GOJIBIIOr0 00b-
eMa KpOBH, OLIEHUBAIOT JIMIIb HEKOTOPbIE OT/e/bHbIE IIEMOYKH KOATyJI0J0IMYeCKOro
Kacka/ja UJid YpOBeHb OT/eIbHbIX GaKTOPOB CBEPTHIBAHUS, HO HE BECh KacKa/, B I1eJI0M.
«30J10TOM cTaHJAAPT» - TpoMbo3acTorpadus, He 06eCIeYrBaET NPOBeieHe JUHAMHU-
YECKOTo KOHTPOJISI 32 QYHKLMOHAJBHBIM COCTOSIHHEM COCYJMCTO-TPOMOOIMTApHOrO,
KOAryJsi{UOHHOr0 U GUOGPHUHOJUTHYECKOT0 3BeHbEB CHUCTEMbI reMocTasa (Puc. 1).

B KOHTeKcTe Bblllle CKa3aHHOTO OCOOYI0 3HAYMMOCTb MPUOOpPETaeT TEeXHOJIOIHs
HHU3KOYACTOTHOM nbe3oTpoMboasactorpaduu. JlaHHass TeXHOJIOTHS, [103BOJISIET Tpa-
¢duyecky BU3yaIu3upoBaTh Bce $asbl CBEPThIBAHUSA 1jeJbHOU KpoBHU (Puc. 2) B pexu-
Me peasibHOTO BpeMeHHU U KOJIMYECTBEHHO ONpe/ieisiTh UHTEHCUBHOCTb IPO- U aHTHU-
KOAryJIsTHTHOTO MOTeHIMasla. A TakXKe JaHHbIM MeTo/, M03BOJIsIeT MPOBOJUTD JHHA-
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CBEPTbIBAHMS NpU
TpoMmbo3anactorpadum

MHUYECKYIO0 OLleHKY 3¢ eKTHBHOCTH NPOBOJUMOM Tepanuy — 0OCHOBY NPOPUIAKTHKU U
JledyeHHUs1 TpoMboreMopparuiecKkux 0CJ0XKHEHHH.

AnnapartHo-nporpaMMHbId KoMiiekc APII-01M, «MeznHopa» npefHasHadyeH [/
UCCJIelIoOBaHUA NpoIecca TeMOKOary/IsLiMM LjeJIbHOM KPOBH, OLleHKHA U3MeHeHUH BsI3-
KOYIPYTUX CBOMCTB CI'YCTKa B X0OZie NoJiMMepu3anuu ¢rubpuHa U 06pa3oBaHus Mole-
peYHbIX MeXMOJIEKY/ISPHBIX CBSI3€H, ero peTpakL 1y U noceayoero jusuca (Puc. 3).
[IpuHLMT AeHCTBUA annapaTa OCHOBAH HA PeruCTPaLMM U3MeHeHHsI CONPOTUBJIEHUS
uccjaefyeMoy cpesibl pe30HAHCHBIM KO0JIeGaHHUAM HIVIbI pe30HATOpa, 3aKpeIeHHOH
Ha Nbe303JIEKTPUYECKOM 3JIeMeHTe U OMyILeHHOW B KIOBETY C KPOBbIO NalieHTa. Bce
BBIYMCJIEHUS, BBIBOJ I'padUKOB M NMapaMeTpPOB MCCJIeJOBaHUMH, a TaKKe yIpaBJeHHe
paboTOH KOMIIJIEKCA BbINOJHSAET KOMIbIOTEP, KOTOPBIM UCIOJ/b3yeT ClelHaJIn3upo-
BaHHY0 KoMIIbloTepHy!o nporpaMmmy « MUKC 'TEMO-3».

K cyuecTBeHHBIM peuMylecTBaM JaHHOH TEXHOJIOTMH CIeAyeT L006aBUTb MIPO-
CTOTY B paboTe, OTCYTCTBHE HEOOXOAUMOCTH IIpUBJIeYeHNs Bpadei-1abopaHTOB JJis

NPOTEONN3 HOJIIIMVW CTABHAM3ALA
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Puc. 2. [InanasoH 4yBCTBMTENBHOCTM HU3KOYACTOTHOW Nbe3oTpoMboanactorpadum
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Puc. 3. AnnapatHo-
NpPOrpaMMHbIi KOMMIEKC
APM-01M, «MenHopa»

¢ nporpammoit «MKC
TEMO-3»

MIPOBE/IeHUs UCC/e/lOBaHUs, ONIePaTHUBHOCTD B [T0JIy4YE€HUU [TOJTHOTO ITpeJiCTaBJIeHUs O
coctosiHUU cucTeMbl PACK (mosHbINM UK HccaefoBaHus 3aHuMaeT 30 MuH., HO 90%
nHbopMaIuu JOCTYIHO AJIsI aHa/lU3a yxKe 4yepe3 15 MUH), OTCYyTCTBUE HEOOXOIUMO-
CTH B IOPOTOCTOSIIINX PEAKTHUBAX U PeaHaAJIMTUYECKON MOAr0TOBKe 06pa3ija, Masbli
00 beM TpebyeMo AJ1s1 aHa/In3a BeHo3HOU KpoBH (0,45 mu).

C TOYKM 3peHHs aHAJIMTUYECKOM NPOCTOTHI, JAHHOMY METO/y HET paBHbIX. AHA/IU3
rpaduyecKoro npescTaBaeH s NOJTyYeHHbIX Pe3y/1bTaTOB [103B0JIsIeT IPOBECTH OL|eH-
Ky CUCTeMbI reM0oCTa3a HaBCKUuAKy (Puc. 4).

OnBIT KIMHMYECKOr0 NPpUMEeHEeHH .

Pe6eHok K. poguBLIniics oT 2 6epeMeHHOCTH 2 Mpex/AeBpeMEeHHbIX POJ OB yTeM
KecapeBa ceyeHHs B reCTal[MOHHOM Bo3pacTe 32 HeJiesH, ¢ BecoM 1595 1, mocTynu B
OTJZeJleHre Ha 2 CYyTKU XU3HHU.

®dakTophl pUcKa: pybell Ha MaTKe, yrpo3a NpepbiBaHUs 6epeMeHHOCTH (KpOBOTe-
yeHue) Ha 6 U 14 Hepene.

Puc. 4. MpuHUMNbI BU3yanbHOTo aHanm3a rpadMyeckoro NpeacTaBneHns pesynbraTtoB UCCIefoBaHNUS
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Ha MOMEHT poX/ieHUs1 COCTOSTHHE TSDKeJIO0e, OlleHKaA 1o IiKajie Anrap - 3 6., BbIpa-
»KEHHasl ibIXaTeJIbHasl HeI0CTaTOYHOCTh. B po/i3aie nporsBejeHa MHTY6aL s Tpaxeu
¢ nepeBoZioM Ha annapaTHyto WBJIL. [Ipu 1a6opaToOpHOM HCCI€JOBAHUH BBISIBJIEH BbI-
pakeHHbIH JIEHKOLIUTO3 CO CBUTOM JIEUKOLUTAaPHOH GOPMYJIbI BJIEBO /10 IOHBIX GOPM,
IIPB +++, npoTpoM6HHOBOE BpeMs — 30 ceK, NpOTPOMOUHOBBIN UHAEKC — 53%), AIITB -
48 cex, MHO - 1,96.

Co BTOpPBIX CyTOK OTMeYaeTCs reMopparuyecKui CUHAPOM B BUJLE YKeJTyA04YHO-KHU-
LI€YHOr'0 KPOBOTEYEHMUS.

BreictaBiieH auarnos: BYU: Bpoxaennasa naesmonus, IH 11 ct. Temopparuyeckuit
cunapom: XKKK.

[Ipu noctynsienun B OAUTH npoBesieHo nccie0BaHMe COCTOSTHUSA CUCTEMbl FeMO-
cTasa Ha mrbe3oTpoMboasiactorpade APII-01M, «MexnHopa».

BoisiB/ieHbI Ipaduyeckue sBJeHUs] MUIOKOAryJsiuy, pacueHeHHble kak /JIBC-
CUHAPOM. B y1aHe reMocTaTUYeCKOM Tepalliu Ha3HaYeHa CBeXXe3aMOpOXKeHHad IJ1as3-
Ma (Puc. 5). l'emopparudeckrit CMHIpOM KYNIMPOBaH B TeYEHUE CYTOK.

Pe6eHok I'., popuBLuiics ot 1 6epeMeHHOCTH 1 Mpex/ieBpeMEeHHBIX PO/IOB eCcTe-
CTBEHHBIM NyTeM B reCTallMOHHOM Bo3pacTe 33 Hegzesu ¢ BecoM 1320 r., mocTynua B
OTZieJIeHre Ha 3 CYyTKH KU3HHU.

®axTopbl pucka: JUCHYHKIMSA MJIALEHTHI, yrpo3a MpepbiBaHUs 6GepeMeHHOCTH B
20 HefeJib, TpeX/eBpeMeHHbIe POJbL.

Ha MOMeHT poXKJieHHsI COCTOSIHUE TsKeJioe, OlleHKa Mo miKase Amnrap - 6 6., Jbl-
XaTeJIbHas HeJJOCTaTOYHOCTh. B poz3asie HayaTa MHraaAaLUa KUCJI0pOJa yepe3 Macky.
[Ipu 1a6opaTOPHOM HCC/IeOBaHUU U3MEHEHUH JleHKOLUTapHOW POpMyJibl He BbISIB-

ey Y

1T Aeee | i
+ | T6=33,8 MuH

Puc. 5. Innamuka rpacduyeckoro otpaxeHns coctosHusa cuctemsl PACK npu tepanmun BC-cunapoma
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Puc. 6. InHaMuka rpacdumyeckoro otpaxeHus coctosiHus cuctembl PACK npu Tepanuum runepkoarynsaumm
C BTOPUYHBIM GUOPUHONM3OM

seHo, Ht-56%, LIPB (-), npoTpoM6rHOBOE BpeMsi — 22 CeK, IPOTPOMOUHOBBIA MH/IEKC —
50%, AIITB - 40 cex, MHO - 1,8.

BricTaBsieH auarHo3: P/IC: paccesiHHble aTesiekTasbl Jerkux, JH Il cT.

Ha MomeHnT noctynyienuss B OAUTH oTmeuaeTcsi reMopparuyeckdii CHHApPOM B
BH/I€ JKeJIYA0YHO-KHUIIIeYHOT0 KpoBOoTedeHus, siByeHus Aedpunura OLK - cummnTom Ge-
JIOTO MATHA 5 cek.

[IpoBesieHO HcCCae0BaHUE COCTOSIHUS CUCTEMBI [€MOCTa3a Ha Mbe30TpoMO0o3Ia-
crorpade APII-01M, «MenHopa». BeisiByieHbI rpadudecKue MPU3HAKKA THIIEPKOaryJis-
UM C BTOPUYHBIM pUOPHUHOIM3OM. B 1y1aHe Tepanvuu Ha3HaYeHa HHPY3UMOHHAs Tepa-
MUS B peXKMMe peru/ipaTaluy, MpenaparT TpaHeKcaMoBOU KucioThl (Puc. 6).

Puc. 7. lnanasoH aMnanTyaHO-XpOHOMETpUYeckux nokasatenei HNTIIy HoBopoxaeHHbIX 6e3 natonorum
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JlaHHble pUMephl HAVIAJHO AEeMOHCTPUPYIOT CXOAHYI0 KJIMHUYECKYI0 KapTUHY re-
MOpparu4ecKux MposIBJIEHUM C COBEPIIEHHO pa3HbIM MEXaHM3MOM UX pa3BuTud. Tpa-
JUIMOHHbIE JJAG0paTOPHbIE METO/bI OLeHKH cocTosiHUA cucTeMbl PACK He fatoT oHO-
3HAYHOI'0 NpeJCTaB/JeHUs 06 3TUX MexaHU3Max. /laHHbIe, I0JIyYeHHbI€e [TPU HCI0JIb30-
BaHUM HU3KOYACTOTHON Nbe30TpoMboasacTorpaduy, BeIsBASIOT 3BeHbsI HApyILIEHHON
CUCTEeMbI [eMOCTa3a Y NMO3BOJIAIOT B KpaT4yalllye CPOKU ONpeieIMTCA ¢ TAKTUKOH Npo-
Be/leHUs a/leKBaTHOM reMOCTaTHYeCKON UM aHTUTPOMOOTHIECKOH Teparru.

OpHako cienyeT 3aMeTUTb, YTO JaHHbIe O MPUMEHEHUH HHU3KOYAaCTOTHOMU Mbe30-
TpoM6o3sacTorpaduu B paHHEM HeOHATaJIbHOM MEpHO/ie BeCbMa Ma/lOYUCJIeHHbL. B
TO e BpeMs TpoMbGoreMopparuueckue HapylleHHsI BHOCAT CYLeCTBEHHbIM BKJaJ, B
dopMupoBaHue 3/J0pOBbsi pebeHKa. Bce 3To onpe/iesisieT 3HaUUTEBHYIO0 aKTYaJIbHOCTh
nccaenoBanui npuMeneHna Metoza HIITAI y HoBopoxaeHHBIX. K OCHOBHBIM Iepcnek-
THUBHBIM HallpaBJIeHUAM U3y4eHUsI IPUMEeHEeHUA JAHHON MeTOJUKH B 3TOM BO3PaCcTHOM
Iepuo/jie OTHOCSTCS ompe/iesieHre pedepeHCHbIX 3HaYeHUH HopMokoarysauuu (Puc. 7).
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BNJiMB NHEBMOMNEPUTOHEYMY NiA YACBAPIATPUYHOIO
BTPYYAHHS LWWNAXOM NNANAPOCKOMIYHOI PYKABHOI PE3EKLLIT
LWYHKY HA CUCTEMY TEMOKOATYNIALIT Y MALLIEHTIB

3 MOPBIAHUM OXXWUPIHHAM

CyxoHoc P.€.

Odecbkull HayioHabHUll MeduyHull yHigepcumem
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BAUAHUE NHEBMOMNEPUTOHEYMA BO BPEMS BAPUATPUYECKOM
BMELWIATEJIbCTBA MYTEM JIATAPOCKOMUYECKOW PYKABHOW
PE3EKLMU XXENYAKA HA CUCTEMY FEMOKOATYIILUM Y NALMEHTOB
C MOPBUHBIM OXXUPEHUEM

CyxoHoc P.E.

BapHanH‘{ECKaH XHUPYpPrud XOpouo U3BeCTHa MaueHTaM, CTpaJarnluM OXHpe-
HueM, 6}131"0;[3[)9[ MHOTI'MM IIpeuMylieCTBaM.

[TocneonepanuoHHasi BeHO3Hass TpoM6oaM6osus (BTI) pexe BcTpeuyaeTcs B
aToi koropTe. llesiblo 3TOro uccae0BaHUA ABAsETCA: CpaBHUTh AaHHble HIITIT,
MoJIy4eHHble B UHTPAONEPALMOHHBIX YCJIOBUSX OT MAaLMEHTOB GapUaTpUYeCKOU
XUPYPTUH C pa3JTUIHbIMU YPOBHSIMHU JIaBJIeHUs THEBMOIIEPUTOHEYMA.

Marepuasbl M MeToAbl. bo/ibHbIe B Bo3pacTe 25-75 seT. ¢ UMT 235, koTopble
MOZJIEXKAT JIAaapOCKOMMUYEeCKON PYKaBHOW pe3eKIuH keuynaka (n = 68). JlaHHBIX
GOJIbHBIX pa3fe/uau Ha JBe rpynmnbl: rpynmna 1 (n = 43) - nagueHThl, KOTOpble
nepeHecjJy 6apUaTpUYECcKyI0 OllepalvIo CO CTAaHAAPTHOMN NpeJyCcTaHOBKON JaB-
JIeHUs NMHeBMollepuToHeyMa (12-15MM pT. cT.); rpynna 2 (n = 25) - nanueHTHl,
KOTOpBbIe NlepeHecIu 6apuaTpUIeCcKyto onepanuio ¢ udpamMu JjaBjaeHns THEBMO-
MepuUTOHEeYMa Bblllle CTAHAAPTHBIX (216 MM PT.CT.) U3-3a MP06JIeM C BU3yaIU3aLU-
ell. CpeiHAA NPOJO/KATEBHOCTb XMPYPruuyeckoro BMellaTeIbCTBa COCTaBJIsAIA
60-80 MMH; NPOJO/IKUTENBHOCTb THEBMOIIEPUTOHEYMA cOcTaBs1a 45-60 MUH.

[Janubie HIITET 6b11u co6panb! Ha 30 MUH. XUPYyPrudecKou nporeayphbl.

PesysibraThbl. KoHCTaHTBI cCBepThIBaHUS KpoBH, npoBepeHHble HIITEL, 6b111 WH-
TeHCUBHOCTb KOHTaKTHOU Koarynsanu (UKK), UHTeHCHBHOCTB KOarysisiiOHHOTO
napaiiBa (UK/I), MakcuMasibHasi IJIOTHOCTD crycTtka (MA) u ¢ubprUHOIUTHYECKaAs
aKTUBHOCTb — MHJIEKC peTpakuuu U snsuca cryctka (MPJIC). Mbl mosy4u/iu He-
3HAYUTE/bHOE YBeJWYeHUe Bcex usMepeHui B rpymre 1: UKK Ha 23,57%, UK/ Ha
34,57%, MA na 74,52%, UPJIC Ha 91,18% BbIlIe HOPMBI; B TpyIHIe 2 — 3HAYUTEb-
HOe yBesinueHHe BO Bcex naMepenusx: IKK Ha 38,71%, UK/ na 69,03%, MA Ha
98,93%, NPJIC na 118,73% BrIllle HOPMBI.

BeiBOj,. Bbicokoe faBjieHMe NHeBMOIIEpUTOHeyMa 3HAyMTesJbHOE BJMUSHUE Ha
faHHble HIITEI' B cpaBHeHUM €O CTaHAApPTOM B UHTPAOIEPALUOHHBIX YCI0BUAX;
3TO MOXKeT YBeJIMYNUTh BHYTPH- U ITOCAe0NepaliMoHHbIN puck BT,

Heob6xoauMbl fasbHENIINe UCCAeJOBAaHUS /51 CO3JJaHUsl JOPOXKHONU KapThl MPO-
¢dunaktuku BT3 i1 cayvaes, Koryia HEO6X0AMMOE JJaBieHHe THEBMOIIEPUTOHEY-
Ma BbllIE CTaH/AaPTHOTO.

KiroueBble cioBa: 6apuampuﬂ, nHeemMonepumoHeym, cemocmas.
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INFLUENCE OF PNEUMOPERITONEUM DURING BARIATRIC
INTERVENTION BY LAPAROSCOPIC SLEEVE RESECTION OF THE STOMACH
ON THE HEMOCOAGULATION SYSTEM IN PATIENTS WITH MORBID
OBESITY

R. Sukhonos

Background. Bariatric surgery is well known for obese patients treatment due to
it benefits.

Postoperative venous thromboembolism (VTE) is less common in this cohort. The
aim of this study is to compare LPTEG data received in intraoperative settings from
bariatric surgery patients with different pneumoperitoneum sets.

Materials and methods. Patients aged 25-75 y.o. with BMI 235, who underwent
laparoscopic bariatric surgery (n=68) were divided on two groups: group 1 (n=43)
underwent bariatric surgery with standard pneumoperitoneum pressure presets
(12-15mmHg); group 2 (n=25) underwent bariatric surgery with higher than
standard pneumoperitoneum pressure presets (216mmHg) due to visualization
problems.

Mean duration of surgical intervention was 60-80 min; duration of
pneumoperitoneum was 45-60 min. LPTEG data were collected on 30 minute of
surgical procedure.

Results. Blood coagulation constants checked by LPTEG were: Intensity of contact
coagulation (ICC), Intensity of coagulation drive (ICD), clot maximum density (MA)
and fibrinolytic activity — Index of retraction and clot lysis (IRCL). We received
slight increase of all measurements in group 1: ICC by 23,57 %, ICD by 34.57 %,
MA by 74,52%, IRCL by 91,18 % above the norm; in group 2 - significant increase
in all the measurements: ICC by 38.71 %, ICD by 69.03 %, MA by 98.93 %, IRCL by
118.73 % above the norm.

Conclusion. Higher pneumoperitoneum pressure presets significantly affecting
LPTEG data in comparison to standard in intraoperative setting; this may increase
intra- and postoperative VTE risk.

Further studies are needed to create a VTE prevention roadmap for cases, when
high intraperitoneal pressure required.
Keywords: bariatrics, pneumoperitoneum, hemostasis.

Bctyn

B VkpaiHi, ik i B ycboMy CBiTi, mpo6J/ieMa 0’KUpiHHSA € aKTYa/IbHOIO i, MOXKHA CKa3a-
TH, 1110 JocsTIa piBHA enigemii. 3a ganuMu MO3 Ykpainu 50,5% 40s10BiKiB, 56% KiHOK
i 10% piTelt cTpaXkAal0Th HaZAMipHOMO Baro, a 16% 4o0s10BikiB i 26% >XiHOK XBOpi Ha
OXXUpiHHA [3; 4].

OXMpiHHSA MOXKHA PO3IVISAJIATH SIK NPOTPOMOOTUYHME cTaH. [lifBUIlEHAa aKTUB-
HiCTb TPOMOOLMUTIB (JIENTHH 1 aAUNIOHEKTHH, iHCY/JiH-pPEe3UCTEHTHICTb, CTa3 KpOBi,
3amaJjieHHs), CTaH Npokoaryssuii (migBuieHe BUPO6JeHHS TPOMGiHY, MiJABUIIEHHS
piBHSI TKaHUHHOTO ¢$aKTopa, piGpuHoreny, pakropa VIl i pakropa VIII), nopyuieHHs
¢i6prHOJI3Y (HAaJJIMIIKOBA NMPOAYKIA iHri6iTOp-1 akTUBaTOpa MJa3MiHOTeHY i iHri-
6iTopa ¢pi6pHHOJII3Y, aKTUBOBAHOTO TPOMGIHOM), @ TAKOXK aKTUBALlisl eHA0TesiaTbHUX
KJIITUH 3a paxyHOK TKaHUHHOI rinokcii, no 3amnponoHoBaHuM J1.®piman B 2010 poui
MexaHi3My TPOMOOYTBOPEHHS Y XBOPUX Ha OXKUPiHHSA. [5; 6; 7].
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BapiaTpuyHa xipypris, cnpAMoBaHa Ha 3HWKEHHS HaJJIMIIKY MacH TiJa y Nali€eH-
TiB 3 MOpPOIJHUM OKUPIHHSAM, CTA€ BCe MOMYJISAPHIIIO, a/>Ke JOBEJIEHO, 1110 Ie edek-
TUBHUU MeTO/, JIIKYBaHHS 0>KUPiHHS i TOB’A3aHMX 3 HUM CyIyTHIX 3aXBOpIoBaHb. [15].

[lokazaHHsA 0 6apiaTpuyHoi Xipyprii: manientu Big 18 no 60 pokis: 3 IMT = 40 kr /
Mm% 3 IMT = 35-40 kr / M? i 3 CynyTHbOO NMATOJIOTi€I0 (MOPYILIEHHSI 0OMiHY PEYOBHH, CEp-
LleBO-CYAMHHI 3aXBOPIOBAHHA, peclnipaTopHi 3aXBOPIOBaHHSA, BOXXKI 3aXBOPIOBAHHSA CY-
17106iB, iH/yKOBaHi 0KMPIHHAM BaXKKi IICUX0JIOTi4HI Mpob6sieMu); nanieHTH crapue 60
POKIB, ¥ IKHX OCHOBHA MeTa — MOJIMNIIUTH SKICTb *KUTTs. KoprcTb NOBMHHA OYTH BUILE
HDXK MOTeHLiMHI pU3KKH, TOMY IOKa3aHHs /10 onepallii HOBUHHI 6y TH iH/IMBiiyani3oBaHi.

[IpoTunokasaHHsa o 6apiaTpuyHoi Xipypril: BiAcyTHICTBE cripo6 CXyAHEHHS MicJs
KOHCepBaTHUBHOI Tepallil 0XXKUPIHHA; ICUXOTUYHI PO3JIaiu: TsXKKa Jelpecisd, po3Jagu
0COGHUCTOCTI; aJIKOroJIbHA Ta / a0 HAPKOTHUYHA 3aJIEXKHICTh; BaXKKa CYyNMyTHS J€KOM-
MeHCOBaHa NMaToJIOTiA B KOPOTKOCTPOKOBIM NEepCHeKTHBI; NALliEHTH, AKi He MOXYThb
caMOCTilHO mik/ayBaTHUCA Npo cebe; MALiEHTH 3 Ay:Ke BUCOKUM ab0 HENMPUHHATHUM
PU3UKOM [JiJ1d aHecTe3lil.

IcHye 6e3s1iy BUAiB 6apiaTpuyHUX BTpy4aHb. Hail6inb1n nonynspHi BuAu 6apiatpii
y CBITi: IIyHTYBaHHS IIJIyHKA 3 TaCTPOEIOHOAHACTOMO30M, pyKaBHa (T03/J0BXHs) pe-
3ekuis uutyHka (PPLI), perynboBane 6angaxxyBaHHs uutyHka (PBI). Binbiicte 6api-
aTPUYHUX NPOLEAYP BUKOHYIOTHCA JIAapOCKOMIYHO, 1110 TPU3BOJAUTD 10 3MEeHLIEeHHS
60JIt0 1 Yacy 3aroeHHs1, B MOPiBHAHHI 3 XipypriyHuM BTpy4aHHAM. B faHiil ctaTTi Mu
po3ryisiHeMO pykaBHY pe3ekiito nutyHka (PPII, sleeve gastrectomy) (mas.1), amke 3a-
pa3 BoHa CTpiMKO HabUpae MOy AsApHICTD B CBIiTi i 3aiiMae Jiiupyroyi mo3uii B YkpaiHi
10 YaCTOTi BUKOHAHHH.

PPIII - 11e pecTpUKTHBHA Ollepalisi, NpH sKii GopMyeThcs IJIyHKOBA TPyOKa 06-
csiroM 100-150 mui, 3i 36epe’keHHSIM aHTPaAJIbHOTO BifJiny. MexaHi3M 3HMKEeHHS Baru
06yMOBJIEHUH PECTPUKTUBHUM KOMIIOHEHTOM, a TAKOXX TOPMOHa/IbHUM MeXaHi3MoM,
MOB’sI3aHUM 3 Pi3KUM 3HMKEHHSM 3MicTy rpesiny [27]. PykaBHa pesekxliis BUKOHY-
€TbCSA TPAAULIMHUM 1 MeJliaIbHO-JIaTepaIbHUM CIOCO60M. Bi/MiHHOCTI CTOCYIOThCSA
Mob6inizanifiHoro etany onepariii, i nepiu 3a Bce Nopsi/Ky BUKOHaHHA eTaniB. [Ipu Tpa-
JUIIMHOMY croco6i MepIIUM eTarnoM BUKOHYETbCS MOO6ili3anis mJIyHKa 110 BeJUKil
KPUBU3HI, a NOTIM - pe3ekuid. [HIIMK nigxia - MeAiasbHO-/IaTepasbHAM, Ma€ Ha yBasi
BHUKOHAHHA pe3eKLil Bipasy XK Iic/igd pO3TUHY eJIeKTPOHHI CYMKH, a BXKe II0TIM — MO-
6isnizaniro mo BesMKiN KPpUBU3HI pe3eliMPOBAHHOIO AISHKY HyHKa. Oneparis npo-
BOJUTBCA MiJ| 3arajibHOI0 aHecTe3i€l0. [lallieHT po3TalloBYETHCS B OJI0KEHHI JiexKaur
Ha CHUHI. 3 orJI/ly Ha Te, 10 B 0JaJb-
oMy 6y/ie UTH MOBa PO YCKIaHEHHS
JaHOTO BTPYYaHHf, JOLIJbHO KOPOT-
KO po3ibpaTu JesiKi 0c06JUBOCTI HoTo
npoBeseHHd. Halwacrime 3yctpiva-
€TbCS I'ITU-NIOPTOBUH AocTy. JocTyn
B 4YepeBHY MOPOXKHHUHY OTPHUMYEMO

Man. 1. PykaBHa (N030,0BXHS) pe3ekuis
wnyHka (PPLL)
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Man. 2. KapbokcuneputoHeym

UIJISIXOM YCTAaHOBKM ONTHUYHOTO Tpoakapa (12-13 MM) mo JiiBifi cpeJHbOKJIIOUYUYHIN
JIiHil, nocepeuHi Mixk MynkoM i pebepHOI0 AYrolo, MiJi BiayaJbHUM KOHTPOJIEM OIe-
pauiiiHoro Jsianapockormna. /lajii CTBOPIOEThCS KapbokcinepiToHeyM, 3i cTaHAApTHUM
THCKOM 12-15 MM pT.cT, azne iHOZi, Yepe3 nmpob6aeMu 3 Bisyasiszalii€to, Xipypru amy-
uleHi nigBuiyBaTu uudpu NHeBMONepUTOHeYyMa 10 216 MM PT. CT. [lic/is cTBopeHHsA
JlOCTaTHbOI'0 KapOOKCinHeBMoONepiToOHeyMa, IIJIAX0M iHCypJIALil ByIJIeKUCI0ro rasy
(Man. 2), mij, Bi3yaJbHUM KOHTpOJIEM OIlepalliiHOTro JlaapoCKolla BCTaHOBJIIOIOTHCS
iHwi Tpoakapu - 12 MM Tpoakap Mo npaBiii cepeJHbOK/IIOYHNYHIH J1iHIl HAa 0 AHOMY piBHIi
3J1iBUM TpoakapoM i 10 MM Tpoakap, B SKOMY Ha 4yac BCi€i onepalriii 6y/ie BCTAaHOBJIEHO
JIaNIapOCKOTII i IKUW BBOJUTBLCS CyNpayM6bijliKasbHO; BificTaHb Bij MynKa Npu IjboMYy
3a/IeKUTh BiJl 3pOCTaHHA | KOHCTUTYLII NManieHTa i BU3HAYA€ETbCA NiCJad Bi3yaJbHOL
OILIiHKHM YepeBHOI MOPOXKHUHH.

Cy6kcidoifanbHUN Tpoakap BCTAaHOBJIIOETHCS JJIs1 IEYiHKOBOTO peTpaKkTopa; 5 MM
Tpoakap BCTAHOBJIIOETLCS B JIiBOMY MiJipebep’i Tpoxu Bulle 12 MM Tpoakapa. [licis
OTPUMaHHS JOCTYNy B YepeBHY MOPOXXHUHY i yCTAHOBKM TPOaKapiB MalliEHT 3HaxXo-
JUTbCS B IOJI0XKeHHS pe-TpeH/esneHOypra. Fkio onepauiiHuil cTisi Ma€e Taky QyHKIi-
OHAJIbHICTh, MAL[iEHT MOXKe Oy TU NPUBEJeHUN B oJ10’KeHHs HaniBcuasayu (Poynepa).
Bubip nosioxkeHHs NnarjieHTa € 0JJHUM 3 KJII0YOBUX MOMEHTIB omnepallii, Tak IK IPU L[bO-
My 3a6e3Me4yeThCsl HOTPiOGHUM 06CAT KapboKcinepiToHeyMy, 1110 L03BOJIUTH KOM$OpPT-
HO B TeXHIYHOMY IlJIaHI BUKOHYBATHU Ollepaw;io.

[lepeBaru GapiaTpuuHoi xipyprii HesamepeuHi, Tak camMo sk i pusuku [15].
3’AcyBaBIIM, 1[0 HEBiZ/EMHUM KOMIIOHEHTOM JIallapOCKOMNIYHOI pyKaBHOI pe3ekuil
LIJIyHKa € KapOoKcillepiTOHeyM, faBaiiTe po3ryisiHeMO Horo epeKT Ha OpraHism B Iiji-
JIOMY | Ha cuCTeMy 3ropTaHHs KpoOBi, 30KpeMa. [IHeBMONlepUTOHEYM MPU3BOJUTD /10
CTaHy MiIBUIEHOT0 BHYTPIlIHbOYepeBHOTO TUCKY. [Iofi6HO cy6'ekTaM 6e3 0XKUPiHHS,
BHYTpPILIHbOYEPEBHUHN THUCK Mif Yac JlanapoCKoIii y XBOpUX 3 MOPOiJHUM OXKHUPIHHSAM,
BCTAHOBJIEHO Ha piBHi 15 MM pT.CT., 1106 3a6e3Ne4YUTH afleKBaTHY Bidyasisariito i ekc-
no3uuito omneparniiHoro mnoJsiss. HopMasibHUN BHYTpilIHbOYEpPEBHUM TUCK Yy 0cib 6e3
0XKUPIHHSA CTAaHOBUTB 6JIM3bKO 5 MM pT. CT. B TOH Yac sIK y MallieHTIB 3 MaTOJIOTIYHUM
O’KUPIHHAIM — XpOHIiYHe Mi/IBUIleHHS] BHYTPILIHbOYEePEBHOI0 THUCKY, IKUH CTAaHOBUTb
Biz 9 no 10 MM pr. [19].
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[ligBUIeHHS BHYTPIlIHbOYEPEBHOI0 THUCKY IIJISAXOM abJoMiHasbHOI iHCydJsmil
CO,, 3MiHIO€ cepe/iHil apTepiaNbHUK TUCK i 9acTOTy cepueBux ckopodeHb (UCC). Yac-
TOTa CepleBUX CKOPOYeHb i cepe/iHiN apTepiaJibHUM THUCK 3a3BHYal 36i/bLIYIOTHCS
nif yac sanapockonii. [23,24] ¥ pocaimkeHH] nanieHTiB 3 MaTOMOTIYHUM 0XKUPIHHAM
YCC i cepenHiit apTepiaJbHUNA TUCK 36iJbLIYBaIKCS K NPH JAalapOCKOMIYHUX, TaK i
IIpY BIAKPUTUX BTPYYAHHAX, | 3aMIIaNUCA NiJABUILEHUMU NPOTATOM BCi€l onepanii.
[20] Fried et al. [21] noBigoMuJy, 1110, MOPiBHIOIOYH JIIO/led 3 OXKUPIHHAM i 6e3, yac-
TOTa CepLeBUX CKOPOYEeHb 36iJbIINIaCs Tic/s NTHEBMOIIEPUTOHEeYMA Y JIOJlel, siKi He
CTPaXK/JAIOTh OKUPIHHAM 1 OXKMPIHHAM; OIHAK Y 0Ci6 3 OXKHUPIHHAM CIIOCTepiraaocs
6i/1bII BUpaXKeHe MiJ|BUIleHHS PiBHS CEPIIEBOI0 PUTMY.

[lHeEBMOTIEPUTOHEYM MOXE MPUBECTH JI0 CUCTEMHOMY BCMOKTyBaHHI0 CO , i mo-
pyIIEHHs KUCIOTHO-IyHOro 6anancy. [lormunanna CO, 9epes ouepeBHHY 3a3BMYal
YCYBAETHCS JIETKUMHU, a/I>)Ke ¥ HbOT'0 BUCOKA PO3YMHHICTb B BOAi i Audysid. AKio BeH-
TUJIALS JIETeHb B IHTpaonepaniiHoMy nepiofi mopymena, To abcop6uia CO, npusse-
Jle no rinepkanHii i anugo3y [18]. linepkamnHis Moxe BUKJIMKATH NMOPYLUIEHHS PUTMY
cepld, 3BYKEHHS CYJMH JiereHb. ALlM/103, BUKJIMKAHUM TilepKanHi€lo, IpU3BOAUTD J0
Jenpecil Miokap/a i Moxe CTUMYJIIOBAaTU BereTaTUBHY HEPBOBY CUCTEMY, IPUBOAAYHU
o Taxikapgaii i mifBUlLIleHHsA CKOpPOTJIUBOCTI Miokapaa. Tomy, mo6 3anmobirtu rinep-
KanHii, HeoO6XiHUM peTeJbHUHN iHTpaonepaliiHUi MOHITOPUHT KanHorpadiero, a6o
Bi3HaYeHHsAM apTepiajabHOro napuiaabHoro Tucky CO, (PaCO,). Xoya kanHorpadis €
JIETKO JOCTYNHUM [IapaMeTpPOM MOHITOPUHTIY, BOHA 4aCTO HEJOOLIHIOE iICTUHHUMN pi-
BeHb PaCo,.

BenosHa Tpom6oem6ouisi (BTE), sika Bk/touae TpomM603 rinnb6okux BeH (TI'B) i fioro
yCKJIaZiHeHHs], JiereHeBy emo6outito (TEJIA), € 4acToo NMPUYMHOI 3aXBOPHOBAHOCTI i
cMepTHOCTI B micasionepaniinomy (I10) nepioai. Yactora nicisionepaniinux BTE Ba-
pitoeTbed Big 0,2% 1o 1,3% npotsarom 30 axiB [9; 10; 11] go 0,42% npoTtsarom 90 nHiB
[12]. BuginsatoTs HacTynHi ¢dakTopu micasonepanifinoro pusuky BTE y manienTis 3
MOPO6iAHUM OKUPIHHAM, fKI iJ/IAraau 6apiaTpU4HOMY BTPY4YaHHIO: THI oNepaliii, Ha-
MPUKJIAJ, BUCOKUH PU3UK NIPH BiIKPUTOMY, IOPIBHAHO 3 JIAMAPOCKOMIYHUM JOCTYIIOM
[9; 10; 11], Bixk manienTa 6isbIe 50 pokis, micasonepaniiiHa BUTiK aHacTOMO3Y, KypiH-
Hs B aHaMHe3li, a Takox nonepegHi BTE [9]. Y BcboMmy cBiTi Bce Gisblile MPOBOAUTHCS
JlOCJIi/PKeHb 3rOpTaHHs KPOBi y MalieHTiB, ki cTpaXjaloTh MOPOIAHUM 0XKUPIHHAM,
aJie He IUBJITYMCDH Ha 1ie, eNi30/1 TPOM60eMO 0T YHUXYCKIaHEHb 3YCTPiYaloThCs BCe
yacrime, 0co6JIMBO B IepUOTIEPALIMOHHOM TepioAi, a/)ke camMe BTpPy4YaHHs], He3amepe-
YHO € TPUTrepHUM PaKTOPOM ¥ pO3BUTKY TPoMO0oeMObo1ii (po3iupeHHs 06cAry Xipyp-
riuHoro BTpy4yaHHs , TPUBaJICTh onepari, micjsonepaniiina iMMo6isizais, BUKOpUC-
TaHHS 3arajbHoi aHecTesil, a TakoXX MHEBMO / KapOpKcilepUTOHEYM, PO SKUH MU
rOBOPUJIM BUIIlE i, KOTPUH € HEBi'EMHUM KOMIIOHEHTOM JIaIAPOCKOMIYHUX BTPY4YaHb).

CopaBixHs 4acToTa TPOM603y IMIMO6OKHUX BEH Iic/Is1 IanapocKomniyHoi onepariii B no-
piBHSIHHI 3 BiIKPUTOIO omepalieo HeBioMa; npoTe JAeski pakTopH, sAKi CTOCYIOTHCS
Tpiazi BipxoBa (noiko/axeHHs eH0TeJIi0, rinepkoarysisiis i BeHO3HUH cTas), 3MiHIo-
10ThCs Nif yac Janapockorii. OCHOBHUM $aKTOpOM, IKHM HeraTHBHO BIIMBAE IiJ| yac
Jlanapockonii, € BeHO3HUH cTas. byJsio nokasaHo, 10 NiJBULIeHUH BHYTPIIIHbOYEpEB-
HUH THUCK i 3BOPOTHE moJioKeHHS TpeHeieHOypra MmiJi 4ac JlanapoCcKoIii 3MeHIIYIOTh
BEHO3HUH KpOBOTiK cTerHa. [24,25] [lizBuuieHu# BHYy TpillHbOYEPEBHUHN THUCK ITiJ| yac
Jlanapockonil HaJlae NpAMid KOMIPeCiHHUM BIJIMB HAa HUXKHIO TTOPOXKHUCTY BEHY 1 KJ1y-
OOBi BeHU i 3MeHIIye BEHO3HUH BiiTiK HIXKHBOI KiHI[iBKU. [1if Ai€ro cuiu TsSKiHHA B

Clinical Anesthesiology & Intensive Care, N2 1 (15), 2020 63 W



Ta6bnuuga 1. Bnnne nHeBMoneputoHeyma
Ha iHTpaonepauiMHU1 BEHO3HWUM
eMopanbHMii KpOBOOBIT y XBOPUX 3
OXMPiHHAM

MNapametp Cratyc

MemopanbHa nikosa
CUCTONIYHA WBKUAKICTb

3HMXKYETHCA

MemopanbHa nnowa
nonepeyHoro nepepisy

MinBuwyeTbCS

3BOpOTHOMY TmoJiokeHHI TpeHpeneHOypra
BHYTPILIHI OpraHy 4epeBHOI IOPOXKHUHU Ta-
KO MOXYTb HaZlaBaTU CTUCKYIO4Ye BILIUB Ha
KJ1y6OBi BeHH, 1[0 TPU3BOJUTH /10 3MEHIIEH-
HA BEHO3HOI'0 KPOBOTOKY B CTerHi. ¥ focJi-
JPKEeHHI J1allapOCKOIIYHOI XOJIELIUCTEKTOMII
Missiapg, i cniBaBT. MOBIAOMUJIY, IO MOEJ-
HaHHA [HEBMOIIEpUTOHEyMa i 3BOPOTHOIO
nosioxkeHHs1 TpeHaeneno6ypra mig kytom 30 °

3MEHIIUJIO MIKOBY CHUCTOJIIYHY WBUAKICTb

3arajibHoi crerHoBoi BeHU Ha 42%. Tak A0

i cniBaBT. [23] moBigoMuy, 1110 a6 0MiHab-
Ha iHCyJIsALis 3HIKYE WIBUJKICTh CTETHOBOI BEeHH, a J0JaBaHHA 3BOpOTHOTO TpeH-
JlefleHOypra Ma€ aJuTUBHUHN edeKT 32 paxyHOK MOJAA/bLIOT0 3HWKEHHSI IBU/KOCTI
CTErHOBOI BEHU.

CnocTepira€Tbcs po3BUTOK BEHO3HOI'0 3aCTOM0 M/l Yac JlanapoCKoIii y NalieHTIB 3
MaToJIOT{YHUM OKUPIHHAM (Tabs1.1). HryeH Ta iH. [26] nmoBigoMuiy, 1o nifABUIIEHHS
BHYTPIIIHbOYEPEBHOI'0 THUCKY i IT0JI0>KeHHS pe-TpeH/iesieHOypra € He3a/IeXXHUMU dak-
TOpaMH, fIKi IPU3BOAATH /10 3HWKEHHS peMopasbHOI MiKOBOI CHCTOJIIYHOI IBU/IKO-
cTi. [liBUILeHUH BHYTPILIHbOYEePEBHUM TUCK MiJ| Yac JIanapoCKOMNIYHOT0 BTPy4YaHHA
3MeHIye GpeMopasibHy MiKOBY CUCTOJIIYHY LIBUAKICTb HA 43% i 36inb11ye deMopaibHy
IJIONIY MomnepevyHoro nepepisy Ha 52%. [Ipu noeiHaHHI MHEBMoONEpUTOHEyMa 3i 3BO-
poTHUM nosioxkeHHAM TpeH/esieH6ypra nikoBa cucToJIiYHa WBUAKICTE GyJ1a 104aTKO-
BO 3HMXKeHa /10 57% BiJi 6a30BUX 3HAYEHbD.

BukopucrtanHs 3aco6iB mocaigoBHoi kommpecii (311K) nig wac samapockomii go-
3BOJISIE IOBEPHYTH Ha3aJ HECIPUATIUBUM BIVIMB THEBMONIEPUTOHEYMa Ha BEHO3HUH
KpOBOOOir cTerHa y cy6’ekTiB 6e3 oxxupinns. 31K 3a6e3nedye noc/iifoBHUN rPaiiEHT
TUCKY Ha HIKHIX KiHIIBKaX, 10 IPUCKOPIOE BEHO3HUM BiATIK 1 nosieruye BeHO3HUU
cnopoxkHeHHs1. Mistappg [23] i [lIBenk noBigoMuiy, o BukopuctanHs 311K mig yac na-
napocKoniyHoi xos1eucTeKToMii 6ys10 eGeKTUBHUM J1J151 3HXKEeHHS PpeMopasbHOI cuc-
TOJIIYHOI LUBUAKOCTI [0 MOYAaTKOBUX 3HaueHb. HaBnaku, BukopuctanHsa 311K y mani-
€HTIB 3 MATOJIOTIYHUM OXKUPIHHAM GYJIO TIIbKH YacCTKOBO e(pEeKTUBHUM B 306i/blIeHH]
CUCTOJIIYHOI MIKOBOI IIBHUAKOCTI CTerHa. Y JoC/ipKeHH]i 1anapoCKONi4YHOTr0 BTPy4aHHSA
KoMOiHanis abgoMiHanbHOI iHCyduALii i mostoxkeHHss Doysiepa 3HAYHO 3HU3UJIA CUCTO-
JIiYHy nikoBY WBUAKICTb. Tak sik BUkopuctaHHs 3I1K 6yJ10 TisibKU 4acTKOBO epeKTHB-
HUM IIPU peBepcii CKOPOYEHHS BEHO3HOI'0 Bi/ITOKY CTErHOBOI KiCTKHA, BUKOPUCTAHHSA
AHTUTPOMOOTUYHUX 3ac06iB B moegHaHHi 3 3[1K Mmoxke 6y T Heo6xigHO AJis npodinak-
THUKHU TPOMO03Y IIMOOKHX BeH y NAL[i€EHTIB 3 MOPOiJTHUM 0XKUPIHHSM.

Mu noBUHHI 4iTKO po3yMiTH QyHKI[iOHAJIBHUIN CTaH CYZAMHHO — TPOMOOILUTAPHOI,
KOaryJsiliiHol JJaHKH CUCTeMU reMocTasy Ta GibpuHOi3y y AaHill KaTeropii mauien-
TiB. /ln1s1 06’ekTUBI3aLil OCTaHHIM YacoM Bce 4acTillle BUKOPHUCTOBYIOTb METO/, TPOM-
6oesactorpadii. HuspkouactoTHa m'e3oesiekTpuyHuil TpoM60enacrorpadis (HIITED)
(mas. 3) € HaGiNbIT ePEKTUBHOIO METOJUKOI0 JOCTIKEHHS TEMOCTAaTUYHOTO MIOTEH-
uiany (TII), 3aTHA 06’€EKTUBHO BiZ06PAa3UTH CYAUHHO-TPOMOOLUTAPHUN KOMIIOHEHT,
KOaryJsiliiiHy JJAaHKY CUCTeMHU reMocTasy i ¢pibpuHo.Ii3.

[Ipunaj 3abe3nedye po3paxyHOK BiZiMOBiAHUX MapaMeTpiB, 10 Bijo6pakaloThCs v
BursaAi rpadika (Man4; man 5) i Tabauni 3 tUPpPoBUMHU 3HaYeHHAMU: AO - moyart-
m 64
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Man.3. Husbko4acToTHUi
ME30eNeKTPUYHUI
reMoBiCKO3UMETp

KOBUH MOKa3HUK arperaTHoro craHy kposi; R (t1) - yac koHTakTHOI $a3u KoaryJs-
uii; IKK - iHTeHCcHBHIicTb KOHTaKTHOI Koaryssuii; KTA - koHCcTaHTa TPOMOUHOBOI aK-
TuBHOCTI; Y3K - yac sroptanHs kpoBi; IK/] - iHTeHCHBHICTb Koary/asLiiHoro JpaiBy;
ITI3 - inTeHCcUBHiCTb NoNiMepu3sanii 3rycTKy; MA - MakcMMaJ/ibHa LIJIBHICTb 3TYCTKY;
T - yac popmyBaHHA GiGPUH-TPOMOOLUTAPHOI CTPYKTYPHU 3TYCTKY (4ac TOTaJbHOIO
3ropTaHHs kpoBi); IPJI3 - iHTeHcUBHicTb peTpakuil i i3ucy 3ryctky [16; 17].

26.02.2018 Ne | Mapamerp | 0603, | Hopmst | 3Haverve
o 142.236 200
999 % 85.105 19
03 | Bpema KOHTAKTHOI KOarynauuu m 08.186 0,7 MuH.
:g 04 | MHTeHCUBHOCT KOHTaKTHOM Koaryaauwn  MKK  -37..-14 5.7
200 05| A2 183..203 295
750 06 | Bpema Tpombuna T2 35.48 3.2 mMuH,
700 07 | KoHcTaHTa TpOMEUHOBOM aKTUBHOCTH KTA  22,22..38.46 40
sl - . i 1 |os! A3 705725 4%
s00]-- s R . R R R 09 | Bpems CBEPTIBAEMOCTM KPOBU T3 67.108  81mun.
550 10 | MHTeHcuBHOCT KoarynauvonHoro apaiisa MKA  31,93..42,55 37.28
500 11 | AMRAUTYAE NOAKUMEPUBAUMM CrYCTKE A4 846..866 671
450 12 | Bpema nonuMepusaumm cryctka T4 335..395 181 vun.
400 13 |WkrencusHocTs nosuvepusauni cryerka MNC 156,28 17.3
350 14 A5 881..901 813
300 15 | Bpema $opM.auBpUH-TpoMEOL. CTRYKTYPEI TS 41..47 57,2 MuH.
250 16 | MakcuMansHas NOTHOCTb CrycTka MA 472,655 617
200 44 17 | TOTANLHOrO CEE| WTC  1468..20,1210,79
150 18 AB  872.8%2
100 19 6 51.57
E%J - : : - 20 | IHTEHCUBHOCTb PETPAKUMU U AUBUCE weAC -098..09
0 - : - +
E%S 10 15 20 25 30 35 40 45 50 55 60 85 %

Man. 4. Tpomboenacrorpama HIMTET 3 Tabnuueto napameTpis

Man. 5. IHTerpanbHa
Tpomboenacrorpamma
3a pe3synbTaTtamu
[OCNifXEeHb

CUCTeMM remocTasy

B rpyni 340pOBUX
nobpososbLis

i nauieHTiB 3
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Linxi gocaigxeHHsa

MeToto gaHoro gocaigxeHHs € nopiBHsaHHA faHux HIITEL, orpumani B iHTpaonepa-
L[iHUX YMOBaxX y Mali€HTIB - 06'€KTIiB JIalapOCKOMiYHOI pyKaBHOI pe3eKIlil IJIYHKa, 3
pi3HUMHU PiBHSAAMM THUCKY IPY KapbOKCH / THEBMOIIEPUTOHEYMI.

Marepiaiu Ta MeTOAU

[ManienTu y Bigi 25-75 pokiB 3 IMT 235 kr/m?, sKi nigjasraau JianapocKomnivHUN
6apiaTpuuHii oneparii (n = 68) 6ynu posaineni Ha Bi rpynu: 1-a rpyna (n = 43) nepe-
HecJia 6apiaTpuyHi omeparito 3i cTaHZApTHUM THCKOM NMHeBMonepuToHeyMma (12-15
MM PT. CT.); 2-a rpymna (n = 25) nepeHecsa 6apiaTpuyHi BTpy4aHHs 3 BUILUMHU Napa-
MeTpaMH TUCKY Bi/IHOCHO CTaH/JapTHUX BeJIMYUH (216 MM PT. cT.), yepe3 npobieMHu 3
Bi3yaJiizaniero.

CepeZiHsI TpUBAJIICTh XipypriyHoro BTpy4aHHs ckJjasia 60-80 xB; TpuBasicTh NHEB-
MOIlepUTOHEYMA CTaHOBMJIA 45-60 XB.

Jauni HIITET 6ynu 3i6pani Ha 30 XBU/IMHI XipypriYHOT0 BTPy4YaHHS.

Pe3ysnbsTraT

KoHcTaHTamu 3ropTaHHs KpoBi, nepeBipenumu HIITEL, 6y/1u: iHTEHCUBHICTD KOH-
TakTHOI Koaryasauii (IKK),

InTeHcuBHIicTb nponecy koaryasauii (IK/J), MakcuMasbHa minbHiCTb 3rycTKy (MA) i
$i6prHOJIITUYHA aKTUBHICTD — iHJIeKC peTpakis i sizuc 3ryctky (IP/13). Mu oTpumasu
HeBeJIMKe 36i/bL1eHHs Beix BUMiproBaHb B rpymi 1: IKK Ha 23,57%, IK/l Ha 34,57%, MA
Ha 74,52%, IPJI3 Ha 91,18% BuILle HOpMU; B Irpyni 2 — 3HaYHe 306i/bLIEHHS Y BCiX BU-
mipax: IKK Ha 38,71%, IK/l Ha 69,03%, MA Ha 98,93%, IPJI3 Ha 118,73% Buie HOpMH.
(Tabur. 2).

Tabnuus 2. Peaynbtati cuctemu remoctasy (HINTET) y xBopux Ha Mopb6iaHe 0XMpiHHSA
no Tepanii i Ha 30 XBUAKHI BTPYYaHHS

Pesynbratu pocnigxeHb 3a gaHumun HITEr

IKK KL, MA IPAC
[lo BTpyuaHHs ™21,01% 132,68% T 4411% 174,38
lHTpaonepaLiino 1 rpynna 12357 % T 34,57% 174,52% 191,18%
2 rpynna 138,71% 169,03% 198,93 % 198,93%

Ipumimka: * T | - nigBuULeHHS / 3HMKEHHS 111010 HopMHU (N)

BucHoBOK

Bisibl BUCOKI nepefyCTaHOBKHA THUCKY NMHEBMOIEPHUTOHeyMa 3HAYHO BILJIMBAKOTh
Ha fani HIITET B mopiBHsIHHA 3i cTaHJApPTOM THCKY; Lie MOXe 36iJbIINTH PU3UK BHY-
TpilIHbO- i nicagonepaniinux BTE.

HeoO6xizHi moganblui gocaipKeHHS /151 CTBOPEHHS JOPOXKHbBOI KapTH npodinakTu-
ku BTE y Bunazikax, KoJiu HeoOXiZJHUX BUCOKUH BHYTpPIIIHbOYEPEBHUIN THCK ITHEBMO-
NepuTOHEeyMa.
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OLLIHKA BMNIMBY 3ATAJIbHOI NNOTEPMIi HA BUXIOHWUMA CTAH
CUCTEMU TEMOKOAIYNALII Y MALIEHTIB 31 CKEJIETHOIO
NONITPABMOIO 3A IOMOMOIOK0 TEXHONIOT i HNTET
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Odecbkutl HayioHabHUl MeduyvHUll yHIBEpcUmem
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OUEHKA BO3AENACTBUA OBLLEN TMNOTEPMUU HA UCXOLHOE
COCTOAHUE CUCTEMbI TEMOKOATYNIALUN Y NALUEHTOB CO
CKENETHOM NOJNUTPABMOM NPU MOMOLWM TEXHONOTUU HNTIT

Mortanuyk 10.A.

BBegeHue. [losMTpaBMa 3aHUMAET OJHY U3 JUAUPYIOLUIUX NO3ULUNA Cpeay MpH-
YUH CMEPTHOCTHU B3POCJIOro TPyAocnocobHoro HaceneHus. Kombunauusa ¢akro-
poB «Anuzo3 + 'mnorepmus + Koarysnonatus» ¢ 1980-x rofj0B onucaHbl aBTOpaMu
KaK TaK Ha3bIBaeMasl «TpUaJia CMEPTHU» NPH MOJUTPaBMe. BJIUSAHUIO TUIIOTEPMHUHU
Ha KOaryJionaTHio 1 GeHOMEeHY UX B3aHUMHOTO OTSATOIIEHHUs YAeaAsdeTcsl 60JbLIoe
BHUMaHUe B I0C/Ie/JHee BpeMsl.

Llenb uccaegoBaHus. [[poleMOHCTPUPOBATD PA3JIUYUA UCXOAHOI'O COCTOSIHUSA Te-
MOCTa3a y MalKeHTOB, 60JIbHBIX CKEJIETHOU MOJIUTPABMOM, C HOPMOTEPMHUEN U 06-
el rUNoTepMHUed Ha MOMEHT NOCTYIVIEHUsI B IPUEMHOE OTZeJIEHHE C TOMOIIbI0
MeTo/ia HU3KOYACTOTHOH be303/1eKTpUuyeckol TpoMboaactorpaduu (HIITII).

MaTepuasibl U MeToAbl. M cxolHOe COCTOSIHUE CUCTEMBI PETYISIMN arperaTHoOro
COCTOSIHUSI KPOBH OLleHUBAJICA B Ipylne U3 74 nanueHTOB C JJUarHO30M «I0JIU-
TpaBMa» Ha MOMEHT MOCTYIJIEHUs B IpUeMHOe oTAeseHue Ofecckoi 061acTHOM
KJIMHUYECKOH OOJIbHUIIbL. I3MeHeHus, CBSI3aHHbIE C TUIIOTEPMHEHN, OLlEHUBAJIMCh
B rpynne u3 32 nanueHToB ¢ nomoinbio HIITAT; koHTposbHYO rpynmy (n=42) co-
CTaBUJIM MAllMeHThl C MOJUTPAaBMOM M HOPMOTepPMHEN, KOTOPBbIM INPOBOJUJIAChH
HIIT3I mpu noctynieHuu. TeMnepaTypa Tesa U3Mepsiiacb PeKTaJbHO C MOMO-
b0 kommsiekca Utas UM-300.

Pe3ynbraThl ucciaegoBaHus. [lokazartenu HIITIT B ucciemyeMoii rpynmbl [Je-
MOHCTPUPYIOT JleIPeCCUI0 KaK arperaliy Tak M KoaryJasiuy Ha GoHe NOHUKEeH-
HBIX NOKa3aTeseld UOPHUHOJIM3A; B TO e BpeMs, Aenpeccuss ubpuHoIM3a B
KOHTPOJIbHOM I'pyIille OTHOCHUTEJIBHO NOKa3aTesed 3/0pOBbIX 06POBOJIbLEB He
CTOJIb penpe3eHTaTHBHA.

BbIBOAbI. MeTO/ HU3KOYACTOTHON Mbe303JIEKTPUYECKON TpoMbo3acTorpaduu
0oTOOpaKaeT rUMOKOAry/sLUI0 ¥ NAlMeHTOB, UMEIOLIUX COYeTaHUe IUIIOTEPMUU
U CKeJIETHOH MOJIMTPABMbl, HA MOMEHTe NOCTyIieHus B 6onbHUNy. HIITAT nanu-
€HTOB, UMEIOLIUX TOJbKO MOJUTPaBMYy, IEMOHCTPHUPYET MeHee BbIpaXKeHHYIO Jie-
npeccuio GU6pUHOJIM3A. BblllleckazaHHOe MO3BOJISIET 33yMaThCsl O PalOHAJb-
HocTu ucnosibzoBanus HIITII' kak MeToAMKY IepBOro 111e/I0HA JJ151 JUaTHOCTUKHU
HapyUIeHUH reMOKOary/Isiiuy y NalUeHTOB C MOJUTPABMOM, 0JJHAKO TpebyeT J0-
MOJIHUTEJ/bHBIX UCCIeJOBAaHUH U IPOBeleHUs KOPPEJISIUU C 061eNpU3HaHHbBIMU
MeTO/laMU UCCIe/J0BaHUS CUCTEMbI PETYJISALUU arPeraTHOT0 COCTOSIHUS KPOBH.

KmoueBsle caoBa: HIITII, ckeseTHas nosiuTpaBMa, THIIOTEPMHUS], KOAryJIOMaTHS.
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ASSESSMENT OF THE EFFECT OF GENERAL HYPOTHERMIA ON THE
INITIAL STATE OF THE HEMOCOAGULATION SYSTEM IN PATIENTS WITH
SKELETAL POLYTRAUMA USING LPTEG TECHNOLOGY

Potapchuk Yu.O.

Introduction. Politrauma occupies one of the leading positions among the causes
of mortality of the adult working population. The combination of factors “Acidosis
+ Hypothermia + Coagulopathy” since the 1980s is described by the authors as
the so-called “triad of death” in polytrauma. The influence of hypothermia on
coagulopathy and the phenomenon of their mutual burden has been given much
attention recently.

Aim. To demonstrate differences in the initial state of hemostasis in skeletal
polytrauma patients with normothermia and general hypothermia at the time
of admission to the admission department using the method of low-frequency
piezoelectric thromboelastography (LPTEG).

Materials and methods. The initial state of the blood aggregation regulation system
was evaluated in a group of 74 patients diagnosed with polytrauma at the time of
admission to the admission department of the Odessa Regional Clinical Hospital.
Changes associated with hypothermia were evaluated in a group of 32 patients
using LPTEG; the control group (n=42) consisted of patients with polytrauma and
normothermia who underwent LPTEG upon admission. Body temperature was
measured rectally using the Utas UM-300 complex.

Results. LPTEG indices in the study group demonstrate depression of both
aggregation and coagulation against the background of decreased fibrinolysis
indices; at the same time, the depression of fibrinolysis in the control group relative
to the indicators of healthy volunteers is not so representative.

Conclusions. The method of low-frequency piezoelectric thromboelastography
displays hypocoagulation in patients with a combination of hypothermia and
skeletal polytrauma at the time of admission to the hospital. LPTEG in patients with
only polytrauma shows a less pronounced depression of fibrinolysis. The above
allows us to think about the rationality of using LPTEG as a first-tier technique for
diagnosing hemocoagulation disorders in patients with polytrauma, but it requires
additional research and correlation with generally recognized methods for studying
the system of regulation of the state of aggregation of blood.

Key words: LPTEG, Skeletal polytrauma, hypothermia, coagulopathy.

Bctryn. Ha cydyacHoMy eTami BiTYM3HAHI Ta 3aKOpAOHHI aBTOPU BiMiYalOTb
3pOCTaHHA KiJIbKOCTI Ba>KKUX CKeJIETHUX MOJIITPaBM Y CTPYKTYPi NPUYUH CMEPTHOCTI
JlOpOCJIOTO Tpane3faTHoro HaceseHHs1 [1-4]. Ha pesysnbpraT Ta eQdeKTHUBHICTb
JIIKyBaHHS{, HacaMIlepe/, BIJINBAlOTb OpraHisalisa MeJU4HOI J0NIOMOTH Ta CBOEYACHICTh
ii HagaHHsa [5-6]. O6'eM JOMOMOTM XBOPHUM Ha MOJITPaBMY [JOCHTb 3HAYHUH, Ta
Ma€ BKJIIOYATH y cebe 06OB’SI3KOBY 60pOTHOY 3 IIOKOM, BiANIOBiHY TPaHCIOPTHY
imo6inizamito, JocTaTHIO iHPY3iliHY Tepamilo, a TAKOXK MepeIKo)KaHHSI BUHUKHEHHS
TaK 3BaHOI «Tpiafy cMepTi» — auuAo03y, rinoTepMii Ta KoaryJsionarii. BifcyTHicTh xoda
6 0/JHOT03 IIMX MYHKTIB CIIpHsi€ 3HAYHOMY OO Ts>KeHHIO CTaHy Mal[i€HTA, Y CYKyIHOCTi 3
Pi3KHM MOTipIIeHHSM NMPOTHO3iB CTOCOBHO OAYKaHHS [7,8].

lnmoTepmisi sBJisie co60OI0 CTaH OpraHisMy, NpW sSIKOMy TeMIlepaTypa Tijla
3HIKYETHCSA /10 3HAYEHb HIDKYe HEOOXiHUX /Ui NiATPUMKU HOPMaJbHOTO OOMiHY

Clinical Anesthesiology & Intensive Care, N2 1 (15), 2020 71 m



peyoBHH Ta QYHKLiOHYBaHHS. BoHa MoXke O6yTH HAaBMHUCHOIO ab60 HEHaBMHUCHOIO;
JIOKaJIbHOIO (MiclieBOI0) Ta 3arajibHOI0. 3arajibHa HEHaBMHUCHA TinoTepMis, sika 6y/e
po3mIsAHyTa y AaHil po6oTi, miZipo3insgeTbcsa Ha MKy (pekTasbHa TeMnepartypa 30-
35°C), nomipHy (pekTasibHa TemnepaTypa 27-30°C), rmu60oKy (peKkTajabHa TeMIepaTy-
pa 20-27°C) Ta Haarnu60Ky (pekTanbHa TeMneparypa <20°C) cryneni rinotepwmii [9].
Y nepebiry xos1040B0i TpaBMU IPH 3araJlbHOMY IIEPEOX0JIO/PKEHH] BUJLIJISIOTb HACTYI-
Hi nepiofiu: JOpeaKTUBHUY, paHHIN peaKTUBHUY, i3HIK peaKTUBHUH, lepiof Bijgane-
HUX HacJiJkiB Ta pekoHBaJsecteHLii [9,10]. OcHoBHUM edeKkTOM 3aranbHoI rinorepmii
y J0peaKkTHBHOMY NepioZii HaBiTh MpU M'IKOMY Iepeb6iry € 3MiHU reMOCTaTUYHOTO I0-
TeHLjialy y MiKpoLUpKyJIssTopHOMY pyci [10].

Martepiaiu i MeToAU. BUXiZiHUM CTaH CUCTEMHU perydaLil arperaTHOro CTaHy KPOBI
OLiHIOBABCA y rpyni 3 74 mayieHTIB 3 AiarHO30M MOJIiTpaBMa HA MOMEHT HaJ X0/ KeH-
HA 10 NpuiMasibHOro BiAsineHHs Ofecbkol o6J1acHoOI KiliHivHOI sikapHi. KpuTepisamu
BKJIIOYEHHS 10 OCTipKeHHS cTasd: Bik Big 18 1o 56 pokiB (MeaiaHa 38,3 pokiB); yo-
JioBiya abo kiHO4Ya cTaTh; HAsIBHICTh /larHOCTOBAHOI MOJIITPAaBMH; TEOpEeTHYHA Ha-
SIBHICTb M'SIKOTO CTYIleHsl HeHaBMHUCHOI 3arajsibHoi rimotepwmii (peKTajsbHa TeMIepa-
Typa 30-35°C, meniana 34,2+0,5°C). KpuTepisiMu BUKJIIOUEHHS 3 JOC/Ti/PKEHHS OyIn:
HasIBHICTb Nepesyoyoi AOC/Ii/PKEeHHI0 aHTUKOATry/ISHTHOI/aHTHarperaHTHoOI Teparii;
noMipHa, u6oka abo HaIM6oKa 3arajibHi rinotepmii; pisiosoriyni abo natosoriui
cTaHy, noB’si3aHi 3i 3MiHow cuctemMu PACK Ta He moB’s13aHi 3 mosriTpaBMor (MeHCTPY-
alis, oHKoJIori4Ha matoJioris, T. iH.). 3a6ip kpoBi aus Tecty HIITEI' BuUKOHYBaBcs /10
MI0YaTKY JIiIKyBaHHS NaLi€HTIB 060X IpyI.

3MiHWy, 1110 MOB’s13aHi 3 rinoTepMiero, oLiHIOBaIKCA y Tpyi 3 32 nanieHTiB (rpymna A) 3a
nonomoroto HIITEL KonTposibHy rpyny (rpyna b, n=42) cksianu nanjieHT# 3 NoJiiTpaBMo0
Ta HopMoTepMieto, koTpuM nposoauiaca HIITED npu HaaxomkeHHi. Temneparypa Tina
BUMIpIOBaJIacl PeKTaJbHO y BCIX MOCTPaXKJAIUX 3a JOIOMOI0K0 IPOrpaMHo-anapaTHO-
ro komiiekcy Utas UM-300. PekTanbHuit MeTo/, TepMoMeTpii BUGpaHUH sIK OAUH 3 Hall-
6iJIbLI IOCTOBIPHUX Ta IIBU/IKUX ITPH BUKOHAHHI, @ TAKOX Yyepes BiANoBiHICTb TeMnepa-
Typi f/ipa Ti/la NalieHTa; 3a HOpMaJbHi 3HaYeHHA NPUMHATHH Jiana3oH 36,8-37,6°C.

[IpuHOUI POGOTH HU3BKOYACTOTHOTO IM'E30€JEKTPUYHOr0 TpoMboesacTorpady
[10JIATA€E Y BUMIPIOBAHHI OIIOPY LOC/II>KyBaHOT O Cepe/0BHUILa KOJIMBAHHAM 30H/a, 1110

po3MileHui Ha BibpoeseKTPUYHOMY

Tabnuusa 1. Y3aranbHeHi HOpMK MOKA3HMKIB JaTYUKy; TporpaMHe 3abe3nedyeHHs
(YHKLiOHaNbHOrO CTaHy remoctasy, otpumaHi  npuiagy (IKC I'emo-3) BUkoHye 064uc-
Y 340p0OBMX AOOPOBO/BLIB 32 4OMNOMOrOH JIEHHS BiATIOBIIHUX XPOHOMETPUIHHUX
APIM-01M «MepgHopa» Ta aMIUIITYAHUX MOKa3HUKiB: AQ - mo-
MoKasHMK Cepeatie sHavenHs (M £ o) YAaTKOBUM MMOKA3HUK arperaTHOro cra-
A0 222.25%15.33 Hy KpoBi; R(t1) - yac koHTaKTHOI pasu
T 236014 koaryssnil; IKK - iHTeHCUBHICTb KOH-
KK 84 301,01 TakTHOI ¢a3u koaryssaunii; KTA - koH-
TA 15:22%:32 CTaHTa TPOMGiHOBOI aK.TI/IBHOCT.i; Y3K
U3K (13) 8425018 - qac. 3ropTaHHA KEOBI; K[, - IHTEeH-
KL 51.1520.60 CI/{BHICTI: Koa'rynﬂum.ﬂoro ApaIfI"By; IT13
3 14’4510’42 - IHTEHCUBHICTH nommepnsau.u 3I‘¥CT-
MA 52’5 451’30 %0 Ky; MA - Mafccn.Maana I.L[lJIleCTI:
I3 16,4;5t1,46 3TyCTKY (¢pi6pin-TpoMbGOIIUTAPHOI

cTpykTypu kposi); T - yac popmyBan-
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Tabnuusa 2. [MokasHMKIB hYHKLIOHANBbHOrO CTaHy reMocTasy rpyn A Ta b, a Takox
HopManbHi 3HaueHHs (HIMNTEM anapaTtom API-01M «MenHopay)

MokasHuk Hopma (M % c) fpyna A (M £ i) fpyna b (M £ G)
A0 222,25%15,33 59,15%7,12 61,31+3,02

T1 2,36%0,14 6,01%0,14 6,09%0,12

IKK 84,30+1,01 21,30+1,31 28,81+0,98
KTA 15,22+0,32 1,03£0,04 1,120,27

Y3K (t3) 8,42%0,18 19,82+0,28 17,21+1,06
KA, 21,15+0,60 5,12+0,60 5,81%0,23

In3 14,45%0,42 3,11%0,27 4,210,93

MA 525,45+30,50 213,51%23,52 411,31£23,52
IPN3 16,45%1,40 3,11+0,91 12,06%0,94

Hs Gi6piH-TPOMOOLMTAPHOI CTPYKTYPHU 3TYCTKY (4ac TOTaJbHOTO 3rOpTaHHS KPOBIi);
IPJI3 - iHTeHCUBHICTb peTpakKLiil Ta JIi3UCY 3ryCcTKa.

Y3arasbHeHi HOPMU BiZJHOCHO NMOKa3HUKIB GQYHKIIOHAJILHOTO CTaHy TeMOCTasy Mo-
nAaniy Ta6uuui 1, rpadiyHe 306paxkeHHs nogaHo Ha Mantonky 1 [11].

Pe3sysnbraTi gocaigxkeHHs. [lokasnuku HIITED o6ox jociifpKyBaHUX Tpyml Jie-
MOHCTPYIOTb JIeTIpecilo sK arperarii Tak i koaryssnii Ha ¢oHi 3HKEHUX TOKA3HUKIB
¢i6piHoi3y; B TOM caMuii yac, fgenpecist GpibpiHOJI3y Yy KOHTPOJIbHIN rpyIli BiHOCHO
MOKa3HUKIB 3/J0POBUX NOOPOBOJIBIIIB HE HACTIJIbKYM penpe3eHTaTUBHA. JleTa/bHi AaHi
CTOCOBHO HOPMH, IOKAa3HUKIB rpyn A Ta b, mogani y Ta6auni 2 Ta Ha MasoHKy 2.

BucCHOBKH

1. Y pocaimxenni 3a gonoMmorow Metony HIITEI nposeMOHCTpOBaHO 3HMKEHHS 110-
ka3HukiB PACK y 6ik rimokoaryssnii y 060x JoC/Ii[PKyBaHUX Ipynax.

2. 'pyna A (nauieHTH, 10 MaJjiy noJiitpaBMy Ha GpoHi M’sikoi rinotepwmii), okpim 3a3Ha-
YyeHHOI Jienpecii arperariii Ta koarysasuii, e MOHCTPY1OTb 3HWKeHHA [PJI3; uell ctan
JIOCUTDb MOAIOHUHN 0 pasu rinokoarysnil /[B3-cuHapoMy Ta MoXe 3HAUYHO MiJiBU-
L1yBaTH JI€TaJbHICTb.
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3. Bukopucranus metoguku HIITE MmoxxiuBe sik BapiaHT “point-of-care test” y mani-
€HTIB 3 MmosiTpaBMoI0 Ta 3abe3neyye LIBUAKUHI, TOYHUH, JOCTOBIpHUIN pe3yJIbTaT;
OIHAK MAIOTh OYTH NMPOBeIeHi MOJabIIIi JOCTi)KEHHS 3 BU3HAYEHHSIM CUJIA Kope-
aaniiaux 38’a3KiB fanux HIITEI Ta moka3HUKiB KoaryjorpaMmu.

4. JlaHi BUIEOMUCAHOTO AOC/iIP)KEeHHS] BApTO B3STH JI0 yBaru Mpu: po3poobii mpoTo-
KOJIiB BeJleHHsI NaLieHTIB 3 Koary/asLiiHUMU MOPYLIEHHSIMU IPU MoJiTpaBMi; 06-
IPYHTYBaHHI He06xiAHOCTI Kopekil rinoTepmil y marieHTiB 3 noJiiTpaBMOI0; ONTH-
Mizauii papmaxosioriuHoi Ta Hepapmakosioriunoi kopekuii cucremu PACK.
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Y craTTi onucaHU{ BUNAZ0K CMepTi MalieHTa yepe3 3aCTOCYBaHHA CeJaTUBHUX
npenapariB; BUCHOBOK €KCIlepTa Ta CyZ,0Be 0OrOBOPEHHS TAaKOXK BKJIOYeHi B ii
TeKcT. CTaTTsa 6yZe LikaBa MPAaKTUKYIOUUM aHecTe3ioJioraM; npariBHUKaM 0X0po-
HHU 3/]0pOB’sl HeaHecTe3ioJsoridveckoro npo¢ini, ski BUKOPUCTOBYIOTH CeJallilo B
CBOIM MOBCAK/JeHHIN MpaKTHULi; iHTepHaM; JIOASIM, K LiKaBJAATbCA MeAUYHUMU
Ta IPUAUYHUMU NIpoLieiypaMu B [3paii.
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ALONG WAY TO A FATAL OUTCOME

Gabriel M. Gurman

The article describes the case of patient death due to the use of the sedative drugs;
the expert opinion and court discussion are also included in its text. The article
will be interesting to anesthesiology practitioners; non-anesthesiological medical

personnel who use sedation in their daily practice; interns; people who interested
in medical and legal procedures in Israel.

Keywords: sedation, patient safety, clinical case, Israel.

Sedation is a procedure which, in the vast majority of cases produces a significant
decrease in patient’s alertness and can be accompanied by cardio-respiratory instabil-
ity. The first microgram of a sedative drug injected intravenously might, at least theo-
retically, jeopardizes the patient’s homeostasis and in some cases even his/her life.
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We present here a case, apparently banal and rather usual, with fatal outcome, and
use this example to open for the readers a window towards the medicolegal aspects in
Israel.

The case:

The patient was at the time of the event 70 years old. He was well known by his cur-
rent physician since he had a significant co-morbidity: high blood pressure treated by
enzyme inhibitors, insulin-dependent diabetes, sleep apnea, mild obesity (body mass
index, BMI], of 32) and chronic renal insufficiency which necessitated renal transplanta-
tion some years before event. The anamnesis also included heavy smoking, 40 years of
one pack/day.

One day his wife paid attention to the fact that her husband was slow in verbal re-
sponse, confused and presented signs of muscle weakness. She brought him immedi-
ately to the emergency department of a university hospital in the center of the country.

The physical examination did not reveal any specific sign, except confusion and a
decrease in response of peripheral reflexes. His temperature was 37.9 C, blood pressure
(BP) 149/89, pulse 76, respiratory rate 23 /minute.

A chest X ray demonstrated a slight pulmonary engorgement and an increase in the
overall pulmonary structure.

The laboratory tests were normal, except blood creatinine level of 1.38 mg/100 ml
and hemoglobin level of 10.3 g/100 ml.

The working diagnosis established by the emergency room physician was suspicion
of brain abscess and the patient was immediately admitted to one of the Internal Medi-
cine departments. An i-v infusion with Saline 0.9% was started, a blood sample was sent
for culture, as well as urine sample.

The patient was re-hydrated for 24 hours but his general condition did not improve
and he was scheduled for an emergency brain CT scan.

That evening, at 21.00 hours, the patient was transported to the Radiology, accom-
panied by the physician on duty at the medicine department.

Once at Radiology, the patient became agitated, his BP rose to 176/99 and the pulse
to 88/minute.

His physician decided to sedate him and order administration of promethazine
(Phenergan) 25 mg intramuscular, but no effect was noticed for the next 15 minutes,
so 5 mg midazolam was injected intra- venously. Eventually the brain CT test was per-
formed, the diagnostic of brain abscess infirmed and the patient was sent back to his
department, accompanied this time by a hospital assistant (orderly). At the moment of
discharge from Radiology, he was somnolent, did not answer to simple questions and
his breathing was shallow and rapid (no precise data found in his chart).

Once back in the department of medicine he was checked by a nurse who discovered
that the patient did not breath spontaneously and less than 2 minutes later no periph-
eral pulse was detected and heart beats not heard anymore.

The cardiopulmonary resuscitation (CPR) maneuvers started, the cardiac activity
returned to normal, but the patient remained unconscious. A tracheal intubation was
performed by an anesthesiologist, the patient was transferred to the General Intensive
Care Unit, diagnosed as suffering from severe brain damage and he was mechanically
ventilated for more than four months, up to his death.

During all this period of time he remained deeply unconscious, necessitated hemo-
dialysis and periodical vasopressor support.
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Family refused the postmortem examination.

The case in court:

The family brought the case to the attention of an attorney, who sent a complain to
the municipal justice court and accused the hospital of malpractice in managing the
case.

Simultaneously the lawyer asked an expert in the field to present the court his opin-
ion in writing. The lawyer specifically asked the expert the following questions:

1. The practice of sedating a confusing patient with a combination of intramuscular
and intravenously drugs;

2. What is the indicated monitoring in such a case;

3. What are the guidelines regarding physician supervision during patient sedation
and transport;

4. What was expert’s opinion about the patient chances to survive in case his
management was flawless and his supervision correct and continuous.

A short description of the reality in the Israeli hospitals:

This case could be understood only in the framework of the current practice in Israel.

The average Israeli physician is aware of the various aspects of cardio-respiratory
emergencies. The explanation resides in the fact that most of the physicians serve in the
army, and a large number of them have passed the ATLS and/or ACLS special courses
during their residency years.

Another aspect of the Israeli health care situation nowadays is the continuous short-
age of anesthesiologists. In the absence of once upon a time perennial immigration of
physicians, Israel is faced today with lack of medical manpower in the field of anesthe-
sia, radiology, neonatology and even pediatrics and internal medicine.

This is the reason why in many situations the tasks of sedating and supervising un-
stable patients belong to the internal medicine or pediatric resident on call.

This physician does not always possess the necessary knowledge and experience
regarding sedation drugs pharmacology. Besides, during on calls he/she is overworked,
being obliged to cover both his/her own department, as well as the emergency room
and not only once the task of consulting problematic patients in other departments.

It can be said that during the night on calls the internal medicine resident fulfills the task
of an expert for many patients admitted to various medical departments of the hospital.

During the last years we are witnessing a trend in improving the ability of the aver-
age physician on call in the hospital to manage difficult cases, but from time to time, and
not seldom, he/she fails to efficiently cover the supervision and management needs of
the unstable patient. In these cases, the intervention of the anesthesia or critical care
resident might be too late and the result might be, like in the above case, catastrophic.

But the described situation cannot be used as an excuse for unexpected outcome of
the patient management. The Israeli Law of Patients’ Rights clearly expresses the uni-
versal right of every patient to get proper care in the proper time at the proper place.

This universally accepted demand guided the expert in this case in his answers to
the plaintiff’s attorney.

The expert opinion:

His opinion dealt with two main points egarding the deceased patient care: admin-
istration of sedation for performing the brain CT scan, and the immediate period after
the end of the test till the patient’s return to his department.
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1.Sedation of the patient at the Radiology department.

The expert quoted a paragraph from a Hebrew manual of anesthesia [1] dealing with
the problems of sedation outside the operation room.

The situation in this kind of cases might pose specific problems since the tests are
done in a dark room, the patient is far from the person in charge with supervision and
this is why a complex monitoring system is to be used. It has to include an ECG, a pulse
oximeter and an automatic BP measurement device.

In this case nothing of the above has been used for monitoring the patient. The pa-
tient was not given oxygen by prongs or face mask and there was no sedation chart
filled during the procedure.

Neither the physician in charge with administering sedation was fit for this job. The
Israeli Ministry of Health’s guidelines demand that the MD in charge with sedation is to
be a person having the necessary theoretical knowledge and practical experience, both
being obtained by attending a sedation course organized by a pertinent professional
body.

Also, the American Society of Anesthesiologists (ASA) guidelines [2] strongly recom-
mend that each sedated patient is to be connected to an oximeter, BP measured every
5 minutes, drugs are to be administered by a person understanding the principles of
sedation and that person has to be a different one from that one who performs the
imaging test.

The expert conclusion was that no request mentioned in the above protocols and
guidelines has been respected by the physician in charge with the sedation of this pa-
tient.

The expert also mentioned the fact that the patient was a problematic one from the
very beginning. He was a heavy smoker and most probably he had a certain degree of
chronic obstructive lung disease (no test was performed in this direction before send-
ing him for CT scan), he was also somnolent and confused, which means that the seda-
tive drugs had to be titrated and by no means administrated intramuscularly, a way
which does not permit dose adjustment. The fact that the patient suffered from chronic
renal failure (in spite of renal transplantation which he had years before) demands spe-
cial precautions and a cautious adjustment of sedative drugs administration, because in
case of renal failure the central nervous system is very sensitive to sedation drugs [3].
Also selecting promethazine is considered an inappropriate decision. Promethazine is
a long-acting hypnotic drug and this was one of the causes of prolonged somnolence of
the patient at the end of the radiological procedure and during transport.

In summary, the expert opinion regarding the performance of sedation was that the
physician in charge, by not respecting the specific indications and protocols, jeopard-
ized patient’s life and did not fulfilled his tasks as a professional.

2.Patient transport back to his department.

In his written opinion the expert summarized patient’s condition at the moment
the CT scan procedure ended: he was semi-comatose, did not react, nor to questions
and (according to his son who was present during all the procedure) neither to verbal
commends. There was no data about his vital signs, since nobody measured them and
wrote down numbers in his chart. No member of the medical staff was near the patient
at that very moment. The radiologist left the room immediately after the end of the scan
procedure and the internal medicine physician left the patient minutes before.
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The expert suggested that a more careful approach to the patient’s condition just
before transport would have lead the therapeutic team to the conclusion that the pa-
tient was in respiratory distress and most probably this situation would have indicated
tracheal intubation and artificial ventilation, started by an anesthesia on call resident.
In this case the presence of an anesthesiologist could solve the problem and avoid wors-
ening patient’s respiratory status.

The hospital assistant, accompanied by the patient’s son, moved the stretcher from
the Radiology department to the ward, some 300-400 meters distance, and most prob-
ably the trip took at least 8-10 minutes.

No monitor was connected to the patient during transport and nobody could wit-
ness when exactly the respiratory arrest happened. The only exact data we have are the
ward nurse notes, specifying that immediately after she discovered apnea the patient
developed cardiac arrest.

It is clear that a chain of mistakes is responsible for this very serious development:
the patient was discharged from Radiology without being examined by an MD, and
without making sure that he was stable enough for transport. No MD accompanied him
during the transport, no oxygen was given and no monitor was connected to the patient
during all those long minutes. All these important points are parts of the recommen-
dations included in the textbook of Longnecker and collab., from the year of 1998 [4].
Miller et al were even more specific and they repeated exactly the same recommenda-
tions referring to the patient transport from the Radiology department [5].

The conclusions of the expert opinion stated that the patient fate was seriously en-
dangered by a wrong decision-making process during all the stages of the radiologic
examination. No monitor was used during all the procedure and transport, no oxygen
added to improve pulmonary gas exchange, sedation drugs have been inappropriately
selected and administered and the medical supervision was close to nothing.

The expert concluded that patient’s death was a result of malpractice and that the
outcome could be avoided if the medical staff would have taken correct decisions re-
garding patient care.

The defense brought to court its own expert:

This expert was also an experienced anesthesiologist, employed in a well-known
anesthesia department in a tertiary referral medical center in Israel.

His written expert opinion referred to the main points of the plaintiff’s expert:

1. Patient condition in the medical department was stable during the 36 hours which
preceded the CT scan. True, he was somnolent, did not control his sphincters, but
was easily arousable and could answer correctly to simple questions. This was the
reason why the department staff did not decide to have a physician present during
the radiological procedure and during patient transport back to his ward.

2. The resident on call accompanied the patient to the Radiology department,
administered the sedation drugs, made sure that the patient is calm, stable and
comfortable and left him because his presence was badly needed in his own
department.

3. There was no need for the presence of an anesthesiologist during the procedure
and immediately after this since the patient condition was stable. True, he was still
somnolent, but this could be explained by the residual effects of the sedative drugs
administered during the procedure.
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4. Even if an anesthesiologist intervention was needed in this case, the penury of
specialists in Anesthesiology in the Israeli hospitals, especially during on calls,
weekends or holidays, made his availability very problematic. This is why the Israeli
Ministry of Health permits the performance of sedation by non-anesthesiologists.

5. All over the procedure and immediately after it, the clinical judgment of the internal
medicine physician and the radiologist in charge with the procedure was correct and
based on patient’s assessment and his stable condition.

6. Promethazine is a valuable sedative drug. It is used for premedication surgical
patients before anesthesia and has also antihistaminic effects. One cannot forget
the fact that even a patient premedicated with promethazine is led to the operating
room without a physician presence, since in such a moderate dose as it used (same
dose as that injected to the patient in discussion) it does not have untoward effects.

7. The cause of death in this case is not clear (autopsy was not permitted), since the
patient survived in the Intensive Care Unit more than four months after the cardio-
respiratory arrest and his immediate cause of death was generalized sepsis. It would
be completely illogical to link the patient death to an event which took place four
months before.

The defense expert conclusions expressed his opinion that no malpractice can
be demonstrated in this very case. The ASA guidelines do not represent an official
document in Israel, so its recommendations cannot be taken and accepted word by
word. The clinical judgment of the therapeutic team was correct all over all stage, the
sedation drugs well selected and dosage appropriate to patient’s condition.

The CPR maneuvers have been started on the spot, at the moment cardiac arrest
was diagnosed and the fact that the patient survived four more months proved that the
resuscitation was successful.

How can one conclude the case?

Fortunately, in order to conclude this case, we do not need the judge verdict.

The idea behind the decision to publish this case was to bring to the attention of
the practitioner a situation which can be easily encountered any time in any hospital
which admits and takes care of patients who might need sedation for various situations,
mostly outside the operating room.

[tis an obvious fact that sedating a patient in a radiology or gastroenterology depart-
ment, away of usual facilities existing in the operating room, creates a special situation
and specific preventive measures are to be taken to assure patient’s stability.

So, one can easily learn from the above case and draw the necessary conclusions to
be applied in his/her own place of work.

Needless to say, the presented case rises some important questions, for which the
answers are to be found in every single hospital, since the situation on the field is differ-
ent from one country to another and from one hospital to another.

Here are the pertinent questions:

a. Was the selection of sedative drugs appropriate?

b. What had to be the list of vital signs to be instrumentally monitored during the ct
procedure and transport?

c. What can be considered the cause of death in this case?

d. Could the presence of an anesthesiologist or of any other competent and experienced
physician change the outcome?
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It is crucial, for the sake of our future patients, to try and find the answers to the
above questions, and check in what way the care for this kind of patient could be im-
proved and fatal outcome prevented.
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Liver is the second most common solid organ frequently injured by blunt trauma
and could be the commonest organ injured by penetrating trauma. The injury
can be mild and goes undetected or detected and treated conservatively. It can be
severe where the liver wounds can bleed until death. The most important step is
diagnosis and depending upon the degree of severity, non - operative therapy is the
main treatment method for hepatic trauma if conditions permit. For severe hepatic
trauma patients, especial with hemodynamic instability, they should be operated
as soon as possible. It is also necessary to carry out all the measures to prevent
complications.

Key words: hepatic trauma, perioperative management, complication.

Introduction

The liver is the most common damaged organ in abdominal trauma. Approximately
15% - 20% of abdominal injuries refer to hepatic trauma [1]. Hepatic injury takes the
third place in abdominal injury and 80% - 90% of hepatic injuries are blunt ones [2].
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Liver injury can be mild when the trauma affects less than 25% of one lobe, moderate
when the trauma affects between 25 and 50% of the lobe, and severe when the trauma
affects more than 50% of the lobe. American Association for Surgery of Trauma (AAST)
proposed the standard classification of hepatic trauma. According to the classification,
level I - II hepatic trauma is called minor hepatic trauma, accounting for 80% - 90% of
all hepatic trauma. Level III - VI is called serious hepatic trauma, with the mortality of
10%, and if patients have multiple injuries, the mortality may be elevated to as high as
25% [3]. Early death is caused by hemorrhage, and late death from sepsis. Clinical signs
suggestive of liver injury following abdominal trauma include 7 - 9 rib fractures, eleva-
tion of the right hemidiaphragm, right pleural effusion, pneumothorax, and sensitivity
of the right hypochondrium. In patients with solitary liver injury and stable hemody-
namics, conservative therapy shows lower morbidity.

In recent years, new types of diagnosis and management of abdominal trauma, such
as ultrasonography, new generations of computed tomography, laparoscopy, and the
possibility to select patients for non-operative management accelerate the identifica-
tion of lesions that can cause severe disorders and offer new treatment possibilities [4].

The primary purpose in the treatment of severe abdominal injuries is the main-
tenance of life, the management is divided into four sequential phases: resuscitation,
evaluation, initial management and definitive treatment.

Clinical case

Patient D., aged 26, is hospitalized urgently after a thoraco-abdominal trauma by
fire - arm. When hospitalized, it presents a grave general state, CGS - 12 points, RR -
26, Ps - 110 beats/min; BP - 60/20 mm Hg. Auscultative diminished breath on the left,
abdomen without bloating, pain in the epigastrium and on the left flank.

Local status: gunshot wound about 1.5 cm in the left 6 intercostal space on the medi-
oclavicular line (the entrance hole), paravertebral on the right at the Th11 level - 3x2.5
cm wound (the exit hole) with moderate external bleeding.

Emergency intervention: Thoracocentesis is performed in the 7 intercostal space on
the left, medium median laparotomy. The inspection found: crushed liver S2,3 wound;
two transfixing wounds of the anterior wall of the stomach 1.8x1.9cm; crushed wound
of the upper pole of the spleen, rupture of the diaphragm 6x3.5cm; hemoperitoneum
about 2500ml. Initial flow unimomentally on the chest drain about 1000 ml, with con-
tinuous bleeding.

Damage control measures are practiced: Pringle maneuver, provisional hemostasis
by applying the hemostatic clips on the lienal hilus, anterior thoracotomy in 5th space
on the left with resection of the lingual segment by mechanical suture, atypical liver
resection, splenectomy, suture of the diaphragm.

Anesthesic management: Total intravenous anesthesia was performed with keta-
mine, fentanyl, myoplegia and 100% VPA 02. The volemic repletion performed in three
venous lines (two central) in a total volume of 6500 ml, of which 1500 erythrocyte
mass, 1750 fresh frozen plasma (FFP), 1000 ml colloids and 2250 crystalloids. MBP
maintained between 60-75 mmHg with adrenaline support in doses 0.05 pg / kg / min
and dopamine 15 pg / kg / min. Intraoperative diuresis 300 ml

Postoperatively, the patient transferred to the intensive care unit for mechanical
ventilation. The postoperative period evolves without complications.

The patient is discharged on the 14th postoperative day.
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Discussion

The operative versus non-operative strategy depends on the presence of other inju-
ries and medical comorbidities, hemodynamic status of the patient and grade of liver
injury (Table 1.).

Resuscitation of patients with abdominal trauma. Resuscitation is performed accord-
ing to ATLS (Advanced Trauma Life Support) standards: keeping the airways free, ur-
gent volume resuscitation, ventilator and circulatory support, bleeding control. Effec-
tive venous access must be installed and volemic resuscitation must begin immediately.
Blood collection and blood group determination, sending to the laboratory to deter-
mine red blood (erythrocytes, hemoglobin, hematocrit), leukocytes, blood gas analysis,
urea, creatinine, and electrolyte concentration. The insertion of a nasogastric catheter
and a urinary catheter is indispensable [5].

Liver injury should be suspected at patients with blunt and penetrating abdominal
trauma in the right hypochondrium and epigastric area. Diagnosis can be difficult in
patients who have disturbed consciousness or have lesions of the skull or spinal cord.

Preoperative evaluation

Identifying the mechanism of trauma is very important, presenting information
about the forces that were involved and the potential injuries. In addition, the signs
and symptoms of the patients, the response to the treatment must be obtained from the
medical personnel involved in the patient’s transport. Patients without consciousness,
or those with obvious lesions in the regions adjacent to the abdomen, are assumed to
have an abdominal injury until proven otherwise. Injury of the lower region of tho-
rax, either blunt or penetrating, may result in intra-abdominal lesions, which should
be suspected even if patients do not have obvious signs of abdominal injury [5]. Liver
or lymphatic injury should be suspected if patients have lower rib fractures. The hema-
tomas caused by the seat belt concomitant with T12 / L1 fractures [4], lumbar spine
fractures are commonly associated with intestinal perforation. The probability of an
intra-abdominal injury increases significantly when the speed is greater than 20km / h,

Table 1. Liver Organ Injury Scale

Grade Description
| hematoma subcapsular, <10% surface area
laceration Capsular tear, < 1 cm parenchymal depth

Il hematoma Subcapsular, <10%-50% surface area; intraparenchymal, <10 cm in diameter
laceration 1-3 cm parenchymal depth, <10 in Length

Subcapsular,>50% surface area or expanding; ruptured subcapsular or
parenchymal hematoma

laceration >3cm parenchymal depth

Parenchymal disruption involving 25%-75% of hepatic lobe or 1-3
Couinaud segments within a single lobe

Parenchymal disruption involving >75% of hepatic lobe >3 Couinaud
segments within a single lobe

Juxtahepatic venous injuries; ie, retrohepatic vena cava/central major
hepatic vein

I hematoma

[\ Hematoma

\ Laceration

Vascular

Hepatic

VI .
avulsion
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the age of more than 75 years, and the presence of head, legs and chest injuries even at
low speeds. Urinary tract injury is suspected in case of severe blunt trauma to the lower
region of abdomen and penetrating trauma of the abdomen [6].

Clinical examination

Inspection of the abdomen, lateral parts, lumbar region, perineum for excoriation,
hematomas, lacerations and bleeding must be performed. This requires removing the
clouthes, but it is important for patients to be covered again to prevent heat loss. The
hematomas that correspond to the sign of the seat belt may be obvious at the hospital,
but they usually appear after a few hours after the trauma. Patients with the seat belt sign
are more commonly associated with intra-abdominal injury than patients without this
sign. The distention of the abdomen may be present but is not a characteristic sign (two
liters of intra-abdominal fluid increases the abdominal circumference by 1.9 cm) [7].

Auscultation and percussion of the abdomen are unlikely to provide useful informa-
tion; it is almost impossible to hear the sounds of percussion during the resuscitation
process in the traumatized patient.

The abdomen should be palpated for pain, tenderness and defensiveness and must
be examined in all regions. Sensitivity is the most eloquent sign for an abdominal in-
jury. Defense and rebound sensitivity are associated with peritoneal irritation, caused
by blood or gastric components. However, even large amounts of blood can cause ex-
tremely small irritations and very subtle signs upon examination. The patient may have
the Kehr sign, pain in the left shoulder secondary to diaphragmatic irritation by the
blood after a spleen rupture, however, altered consciousness, associated lesions and
medications may alter the objectivity of these signs [7].

Rectal examination includes the presence of unchanged blood and sensitivity, which
may indicate bleeding in the lower digestive tract or peritoneal irritation. A small part
of the patients will have a distended or rigid abdomen; however, if the abdomen exami-
nation is ambiguous, it is necessary to perform additional and special investigations as
quickly as possible and targeted on the type of trauma [7].

Investigations

Abdominal trauma is often underdiagnosed, as well as intra-abdominal bleeding is
not always recognized. Studies emphasize the need for rapid and targeted investigation
of the abdomen.

The Focused Assessment with Sonar for Trauma (FAST) is based on the ultrasono-
graphic examination allows examination of intra-abdominal and pericardial fluids. FAST
examination is fast, portable, non-invasive and can be performed even during resusci-
tation. This type of exam was accepted as a first-degree investigation into abdominal
trauma. It has been shown that the use of the FAST examination reduced the number of
CTs and the peritoneal diagnostic lavage in specialized centers [8].

The unstable patient with a positive FAST should be directed to the laparotomy;
however, the negative FAST examination should at least be repeated or complementary
examinations should be performed when the FAST examination is not conclusive, espe-
cially in penetrating trauma when the FAST has a sensitivity of only 50% [9].

Computed tomography is the first-line investigation in stable traumatized patients.
It allows accurate assessment of the abdomen and retroperitoneal space, and is gaining
popularity in the investigation of patients with blunt trauma and penetrating ballistic
trauma to evaluate the path and type of intervention if necessary.
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Computed tomography allows visualization of specific organs, which allows the use
of a conservative treatment protocol in patients with small lesions of the liver, spleen and
kidneys. However, CT has variable sensitivity in evaluating cavity organs. The sensitivity
of the diagnosis and the accuracy may be related to the experience of the investigating
technician and the clinician interpretation[10]. CT is not suitable for investigating unsta-
ble patients, which can be rapidly decompensated for during the procedure [11].

Diagnostic laparoscopy is the most common and effective method of investigating
abdominal cavity in stable patients after a thoraco-abdominal trauma caused by a white
weapon, and allows to avoid a laparotomy. If penetration is evident then laparotomy is
necessary because it is difficult to safely exclude all laparoscopic intra-abdominal le-
sions [6].

Laboratory tests - dynamic evaluation of hemoglobin and hematocrit are used in
common with other signs to identify a subsequent loss of blood. Increased leukocyte
count is a normal response to trauma, but an increase in leukocyte dynamics may indi-
cate an inflammatory process in the abdominal cavity secondary to cavity organ injury,
infection of the wound or sepsis in advanced stages [12].

Anesthetic management

The purpose of anesthetic management in patients with abdominal trauma are:

1. Restoration and maintenance of normal hemodynamics:

a. In case of hypotension, firstly liquids, then vasopressors

b. Frequent evaluation of baseline deficits, hematocrit and diuresis

c. Additional titration of the anesthetic if BP allows

2. Reduction of the hypothermia:

a. Monitoring of body temperature

b. Administration of heated fluids

c. Patients should be covered and to warm the room

4. To limit blood loss and coagulopathy:

a. To encourage the surgeon to stop blood loss

b. Frequent monitoring of hematocrit, ionized calcium, platelets and coagulogram

¢. Administration of calcium after using large quantities of product containing citrate

5. Limiting complications of the other systems:

a. Monitoring intracranial pressure, maintaining cerebral perfusion pressure more

than 70 mmHg

b.Monitoringthe peakinspiratory pressure; vigilance in the case of the pneumothorax

c. Monitoring of diuresis

d. Monitoring of the peripheral pulse

In addition to physiological instability, analgesia and anesthetics should be
administered only if the patient becomes hemodynamically stable enough to tolerate
anesthetics. Anesthetics used for induction in abdominal trauma (Table 2.)

Anesthesia can be maintained with both inhalational and intravenous anesthetics,
as well as propofol, the need for opioid use is frequently required.

All volatile anesthetics cause depression of myocardial contractility depending on
the dose. Deflurane, isoflurane and sevoflurane maintain heart rate better than enflu-
rane and halothane. There are no absolute contraindications to the use of inhalational
anesthetics, however halothane and sevoflurane should be better avoided because of
potential liver and renal injury.
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Table 2. Anesthetics used for induction in abdominal trauma

Anesthetic Dose Comments

Etomidate  0,2mg/kg Elective anesthetic in induction at traumatized patients.
Hemodynamic stability even in the elderly.
Repeated doses can cause adrenal suppression.

Ketamine 1-2mg/kg Higher doses release endogenous catecholamines and may
cause hypertension and tachycardia; however, ketamine causes
myocardial depression, which can cause hypotension in severely
hypovolemic patients.

Thiopental 0,5-1,0mg/kg Even if the standard induction dose is 3-5 mg / kg in hypovolemic
The dose to non- patients, a lower dose is required (myocardial depression and
traumatized systemic vasodilation are dose dependent).
4mg/kg

Propofol 0,25-0,5mg/kg Even though propofol has many benefits when given to certain
The dose to non- patients, it has relative contraindications for traumatized and
traumatized hypovolemic patients.
2mg/kg

Fluid management

Hemorrhage and intravascular volume play a critical role in the morbidity and mortal-
ity of trauma patients. Isotonic crystalloids (0.9% NaCl, Lactated Ringer) are the solutions
used in the initial resuscitation of traumatized patients. Advantages of isotonic solutions:
they are cheap, always valid, non-allergic and effective in restoring blood volume. They
are easy to keep and administer, can be used concurrently with other medicines, can be
quickly heated to body temperature. Disadvantages include the inability to carry oxygen,
they do not contain coagulation factors, and the intravascular half-life is limited.

Colloids are used for rapid expansion of plasma volume. Like crystalloids, colloids
are always valid, easy to store and administer, and relatively inexpensive. Colloids do
not carry oxygen or facilitate coagulation; the dilution effect is the same as for crystal-
loids. Recent studies have shown that colloids have no greater benefit than crystalloids
in resuscitation [13].

Transfusion in abdominal trauma

The ATLS guidelines say that blood transfusion is required in patients who remain
in shock after administering 2 1 of crystalloids. Transfusion in critically ill patients re-
quiring mechanical ventilation should be started when Hb is <70 g / l. Administration
of blood products in proportion of 1 unit of erythrocyte mass: 1 unit of FFP: 1 unit of
platelet mass. Studies have shown that the implementation of a massive transfusion
protocol has a greater benefit in the evolution of the patient, compared to the resuscita-
tion by the physician guided by the laboratory data [14].

“Damage control” surgery

“Damage control” is the term assigned to a short surgery in unstable patients, with
severe lesions with metabolic disorders (coagulopathy, hypothermia and acidosis) in
which initial long-term intervention is dangerous. Short-term surgery is associated
with increased survival and decreased morbidity even if the integrity of the organs,
especially the liver, has not been completed [15].

The stabilization period usually takes place in the intensive care unit (ICU). After
transport to the ICU, it is necessary to continue fluid resuscitation, control of coagu-
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lopathy and normalization of acidosis. Reoperation is planned over 12 to 48 hours. Re-
intervention after 72 hours is associated with higher morbidity and mortality. Compli-
cations include abscess formation, development of sepsis caused by foreign bodies in
the abdomen, necrosis of tissue, remaining blood and bile. Other complications include
ARDS, jaundice, hepatorenal syndrome, disseminated intravascular coagulation syn-
drome, biliary peritonitis and postoperative bleeding [15, 16].

Postoperative management

The postoperative period in the ICU includes monitoring and prevention of bleeding
and shock, coagulopathy, hypothermia, abdominal compartment syndrome, acute lung
injury (ARDS), deep vein thrombosis, pulmonary embolism, sepsis, late complications
as omitted lesions (hemorrhage or infection), dehiscence of anastomosis with peritoni-
tis, wound infection, intestinal ischemia or occlusion, abscesses and fistula formation
[12] and early enteral feeding.

Conclusions

The management of trauma poses in definitive the attention in treating also the
physiology and decision can be more effective when both anatomy of injury and its
physiological effects are combined. The basic principle of operation is to control the
trauma and choose the optimal operative method ,damage control” according to the
general condition informed by surgical exploration.
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Pectoral nerve blocks have become a common component of anesthesia for
cosmetic and reconstructive breast procedures. Blockade of the lateral pectoral
nerve improves postoperative analgesia in operations requiring implant insertion
in the submuscular plane. Though this regional anesthesia provides reliable
analgesia, without the potential risk of a neuraxial block, it is not complication-
free. We present two patients who experienced a blocked musculocutaneous nerve
after pectoral nerve block. According to our knowledge, this rare side effect was not
previously described in the literature.

Key words: musculocutaneous nerve block, pectoral block, intensive care,
postoperative analgesia.

Abstract

Pectoral nerve blocks have become a common component of anesthesia for cosmetic
and reconstructive breast procedures. Blockade of the lateral pectoral nerve improves
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postoperative analgesia in operations requiring implant insertion in the submuscular
plane. Though this regional anesthesia provides reliable analgesia, without the poten-
tial risk of a neuraxial block, it is not complication-free. We present two patients who
experienced a blocked musculocutaneous nerve after pectoral nerve block. According
to our knowledge, this rare side effect was not previously described in the literature.

Introduction

Patients who undergo cosmetic and reconstructive breast procedures may experi-
ence severe postoperative pain after the division of pectoralis major muscle fibers. Man-
aging acute postoperative pain is important for achieving positive patient outcomes and
satisfaction [1]. Administering regional anesthesia has become common practice for
reducing side effects from systemic analgesics and the risk of chronic pain after breast
surgery [2].

The pectoral nerves (PEC) block is a superficial nerve block that provides reliable
anesthesia. This procedure is less invasive and confers a lower risk of neuraxial com-
plications than other regional anesthesia techniques such as thoracic epidural and tho-
racic paravertebral block. Though the PEC block is considered safe and efficient, it is not
complication-free. We present two patients who experienced a temporary block of the
musculocutaneous nerve after PEC block. To the best of our knowledge, this unusual
spread of local anesthetic was not previously described in the literature.

Case 1

A 56-year-old woman underwent a modified radical mastectomy of the right breast
and immediate breast reconstruction with a tissue expander in total muscular coverage.
The expander was inflated with saline solution at 2 weekly intervals postoperatively;
to achieve a total volume of 600 cc. Seven months later, the woman was admitted for
surgery to replace the expander with a permanent implant. After induction of stand-
ard endotracheal anesthesia, PECS I and II blocks were performed under ultrasound
(US)-guidance (US machine Sonosite S-Nerve, HFL38/ 13-6 MHz probe, needle Pajunk
SonoTAP 80 mm/22G). The fascial plane between the serratus and pectoralis major
muscle was visualized at _5 cm depth, and the PECS II block was performed unevent-
fully with 20 cc of bupivacaine 0.25% solution with the addition of 2 mg of dexametha-
sone. The fascial plane between the pectoralis minor and major muscles was visualized
at_3 cm depth and PECS I was performed on the needle way out movement with 10 cc
of bupivacaine 0.25% solution with the addition of 1 mg of dexamethasone. The high
injection pressure was increased while injecting the local anesthetic for PECS 1. The
pressure was considered acceptable for the fascia plane block since no neural structure
was considered at risk. The resistance to injection was deemed to be due to high tissue
pressure. The patient underwent capsulotomy and the tissue expander was exchanged
with a 600-cc round, textured permanent implant. In the early postoperative period,
the patient was pain-free. She was discharged to the ward after one-hour observation.

The evening of the same day, the patient complained that she could not flex her arm
and had a tingling sensation along the lateral forearm. Otherwise, the neurological exam
was normal. Twenty-four hours after the operation, no arm weakness was observed.

Case 2

A 59-year-old woman underwent a modified radical mastectomy of the left breast
and immediate breast reconstruction with a tissue expander in total muscular coverage.
She was treated postoperatively with chemotherapy and radiation. The expander was
inflated with saline solution at 2 weekly intervals to achieve a total volume of 540 cc.
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Eleven months later, the patient was admitted for replacement of the expander with a
permanent implant. Regional anesthesia was performed as before, with the same equip-
ment and local anesthetic solution, with the addition of dexamethasone, at the same
dose. The PECS II block fascial plane was visualized at_4.5 cm depth, and the PECS I
block plane was visualized at_2.5 cm depth. Also here, the injection of a local anesthetic
to the PECS I block demanded high injection pressure. The patient underwent capsul-
otomy and the tissue expander was exchanged with a 500 cc round textured permanent
implant. Five hours after the operation, the patient complained that she could not flex
her left arm. Physical examination confirmed her inability to flex her left arm, and de-
creased sensation in her forearm. Otherwise, the physical examination was normal. The
morning after the operation, no arm weakness or decreased sensation was observed.

For h resen informed written consent for lication w: -
ined from th ients after ring thatn rsonal identification woul
be presented.

Discussion

The medial pectoral nerve originates from the medial cord of the brachial plexus,
pierces the pectoralis minor muscle, innervating it, and continues to supply the lower
half or lower two-thirds of the pectoralis major muscle. Similarly, the lateral pectoral
nerve originates from the lateral cord of the brachial plexus. In some cases, two branch-
es of the lateral cord join to form the lateral pectoral nerve. In other cases, a common
trunk from the lateral cord of the brachial plexus branches to both the medial and lat-
eral pectoral nerves. The nerves run along the upper border of the pectoralis minor
muscle and then run under the surface of the pectoralis major muscle, along with a
pectoral branch of the thoracoacromial artery. The latter supplies the upper portion or
most of the proximal two-thirds of the pectoralis major muscle [3].

The musculocutaneous nerve (MCN) emerges as the terminal branch of the later-
al cord of the brachial plexus. The nerve pierces the coracobrachialis muscle and its
branches supply this muscle. From here, the MCN runs along the flexor compartment
superficial to the brachialis but deep to the biceps brachii muscle. As it descends, the
MCN innervates both these muscles. The MCN terminates as the lateral cutaneous nerve
of the forearm, where it supplies the anterolateral skin [4]. As a result, blockade of
the MCN is associated with weakness of arm flexion and sensory loss along the lateral
forearm.

The two components of the PECS block are PECS I and PECS II. The PECS I block con-
sists of a local anesthetic injection in the fascial plane between the pectoralis major and
minor muscles. It anesthetizes the medial and lateral pectoral nerves. The PECS II block
consists of a local anesthetic injection in the plane between the pectoralis minor and
serratus anterior muscles, and blocks the upper intercostal nerves. PECS I & II blocks
are widely accepted techniques for analgesia in patients who undergo breast surgery.
Blanco [5] was the first to describe the pectoral block. Later, Blanco et al [6] described
the effectiveness of the PECS block for patients with breast expanders and implants.
Similarly, Semenza [7] reported successful ultrasound-guided blockade of the lateral
pectoral nerve to improve postoperative analgesia after submuscular breast augmenta-
tion. Although the PECS block has a lower risk of complications than other neuraxial
regional anesthesia, complications are possible. These include the risk of injection into
a blood vessel such as the pectoral artery, and the risk of pneumothorax.
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MCN block is a rare side effect of PEC I, and may be due to a proximal spread of the
local anesthetics affecting the lateral cord. The reasons for this rare side effect are not
clear. We believe that local tissue resistance and high injection pressure may be contrib-
uting factors.

The increased resistance to local anesthetic injection encountered in our patients
could be due to the submuscular prosthesis, which induces high local tissue tension and
scarring from previous surgery and radiation therapy. In addition, the prior surgery
could have contributed to the observed complication by impairing tissue that serves as
a natural barrier to proximal spread of the anesthesia.

In some situations, high pressure can signal imminent intraneural injection. This is
a safety issue that should be considered in “classical” nerve block procedures. In the
procedures described, the intensity of the applied force did not raise concern, since es-
sential neural structures of substantial size are not present in this area. Moreover, the
typical fascial splitting was seen during injection, although of lesser width than usual.

Notably, only the MCN from the lateral cord was blocked and blockage of medial
cord nerves was not observed. The course of the median pectoral nerve to the interfas-
cial plane, through the pectoral minor muscle, may have prevented the local anesthesia
from blocking the median cord. On the other hand, the lateral pectoral nerve enters this
plane through the clavipectoral fascia; thus, no anatomic “obstacle” prevented proximal
spread of the local anesthetic.

What can we learn from the cases described? First, there is no need to panic if the
side effect described occurs to your patient. The effect is most likely temporary. Howev-
er, the cases presented underscore a more generalized concern, that interfascial plane
blocks could in some circumstances induce unexpected proximal or atypical spread.
This raises the question as to the role of high injection pressure. Since interfascial plane
blocks require hydrodissection to cover a wide area, a certain degree of force is needed
for their application. Clearly, the relation between PEC blocks and blockade of the bra-
chial plexus block is not obvious. The effect of the high injecting pressure at the specific
anatomical location needs further investigation. The rare side effect described should
be familiar to care providers, both anesthesiologists and surgeons.
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From the very beginning of its life Odessa grew rapidly. From several tens of thou-
sands of people of old Hadzhibei during the first 75 years [1], it reached 118 thousand
people and became the third city of the Russian Empire, and the first among the old
cities of Ukraine.

Through all its history, Odessa among the first responded to the World’s innova-
tions in science and technology. Same was with anesthesia: the first mention of its use
in Odessa refers to about 1848, when M.I. Pirogov during his trip to Odessa personally
demonstrated ethereal anesthesia [2]. Most likely, this happened at the First City Hos-
pital, built in 1807. In the years 1856-1858 M.I. Pirogov, who at that time was the head
of the Odessa educational district, continued to “seeing the whole crowd of sick people
day by day” [3, 4].

In 1902 Second City Hospital was opened on Slobodka; there were used general an-
esthesia by inhalation of vapor and injection of solutions of narcotic drugs, local anes-
thesia by cocaine application, infiltration, conduction and regional Novocain injections
[5, 6]. Odessa surgeons Y.V. Zilberberg, P.O. Nalivkin, N.A. Kukoverov were pioneers of
local and conductive anesthesia use [7, 8, 9]. For inhalative anesthesia mostly chloro-
form through masks of Esmarch, Shimmelbush, Jyllard, and apparatus of Ombredana-
Sadovenko was used. For non-inhalation anesthesia was widely used scopolamine-
morphine. In 1909 a surgeon at the District Military Hospital in Odessa, N.A. Kukoverov
defended his dissertation “Spinal Analgesia,” in which he suggested that respiratory
failure and blood pressure drop in spinal anesthesia had peripheral character. In the
1950s this hypothesis was confirmed clinically and experimentally by Odessa surgeon
B.E. Frankenberg and his disciple S.0. Gheshelin (author of the chapter on spinal and
peridural anesthesia in the “Manual on Anesthesiology” [10, 11]).

In 20-30s years among surgeons a discussion about how to further develop anes-
thesia in the USSR had been unfolded. Taking some advantages for surgeons of rural
hospitals, on IInd (1924) and Illrd (1928) All-Ukrainian congresses of surgeons [10],
the predominant role of local anesthesia in surgical practice was settled, but it didn’t
satisfy either surgeons or patients.

After the WW II in Odessa gas-liquid inhalation anesthesia devices by Mc Kesson
appeared, supplied by the USA on the Lend-Lease, but the predominant method of an-
esthesia remained local anesthesia.

In the late 40’s and early 50’s in the Second City Hospital, which since 1932 was
called the Regional Hospital, in the surgical clinic of Professor Y.M. Voloshin, appendec-
tomy and herniotomy in some patients was selectively made under hypnosis “without
a drop of Novocaine”.

In the first half of the 1950’s so called intubative anesthesia attempts were made, in
particular, by the staff of the Department of General Surgery O.P. Docenko and V.V. Larin.
At the end of the 1950s this type of anesthesia began to be used in the 411th District
Hospital by L. N. Aryayev with assistance of Y.M. Zaltsman (the Main Anesthesiologist
of the Israel army who later emigrated), and at the Marine Hospital by Y.N. Kryvchikov
with assistance of students A.N. Kachmarskaya and L.N. Bistrova, in the Research Insti-
tute of Tuberculosis - B.1. Lvov.

The situation began to change in 1957 in the New City Hospital, which became the
Regional Clinical Hospital later, two new surgical departments became the clinical base
of the Department of General Surgery of Professor LY. Deineka. With his initiative in
1958, the department had an associate professor’s course in anesthesiology, but all
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the position were occupied by surgeons. The only professional anesthesiologist in the
course was graduate student Y.M. Vedutov, who had provided anesthetic assistance in
oncosurgical and thoracic interventions.

The beginning of the anesthesiology service organization in Odessa and the region
should be addressed to 1958. This is the year when on the basis of the Ministry of Health
USSR Order Ne 513 from 21.11.1957 “Measures to improve work in the field of Anes-
thesiology” on May 27, an order was issued on the Odessa Regional Health Department
Ne 265 [12]. From the contents of the order it is clear that the specialists who prepared
it have had no idea about anesthesiological and IC units function. Following an assess-
ment by the Ministry of the above-mentioned, by order of the WHO N2 270 of May 15,
1962 [13], organization of two resuscitation centers were suggested: at the Regional
Clinical Hospital and at Emergency Care Hospital, as well as resuscitation centers at all
surgical departments of city and district hospitals, maternity homes and dispensaries.

In 1962, in the Regional Clinical Hospital appeared one of the first models of a se-
rial native apparatus “artificial kidney”. The Heads of the Department of hemodialysis,
founded in January 1964, were A.S. Vladyka. The 20 years experience became a basis
for work on programmable dialysis treatment of chronic renal failure and subsequently
proceeded with kidney transplantation [14]. In 1970 was created the first in Odessa
unit of reanimation and intensive care.

Then anesthesiology and resuscitation service started to form in other medical in-
stitutions of the city (0. M. Felzhcher at the City Clinical Hospital Ne 1, A. M. Antselyevich
in the City Clinical Faculty Ne 2, L. M. Aryayev in the Circuit Military Hospital N2 411, A
P. Ilyashenko in the Basin Hospital and others) and in the districts of the region. By the
time of 2000 in Odessa, as well as in all 26 administrative districts of the region anes-
thetic service was formed (only 234 anesthesiologists and the number of anesthetists
without count).

In 2017 the service was represented by 8 intensive care units, 21 anesthetics de-
partments with intensive care beds and 18 anesthetic departments without beds for
intensive care.

In the late 1950s and 1960s, in the Soviet Union, Departments of Anesthesiology and
Resuscitation began to establish in institutes for the improvement of doctors in Lenin-
grad (B.S. Uvarov, 1958, V.L. Vanevsky, 1966), Moscow (Y.A. Damir, 1959), Kharkov (V.A.
Arkatov, 1966), Kiev (A.l. Treschinsky, 1967).

In 1967 L.M. Aryaev was invited from the 411th District Military Hospital to the
position of associate professor in the course of anesthesiology. He organized and (until
1976) headed the Department of Anesthesiology and Reanimatology.

Professor L. M. Aryaev took an active part in the organization of anesthetic services
in Odessa, Nikolaev and Kherson regions, as well as in Moldova. He was the Chief an-
esthesiologist of the Odessa Regional Health Department, the Head of the anesthetic
section of the Regional Scientific Society of Surgeons. He made an attempt to conduct
postgraduate qualification course.

Chief Anesthesiologist of the USSR A.A. Bunyatyan in 1976 noted: “The training of
students has also improved. At present, independent Departments of Anesthesiology
and Resuscitation have been established at Moscow, Odessa, and Volgograd medical in-
stitutes, and docent courses are available at dozens of universities.” The widespread
opening of similar Departments of Medical Institutions began only after the issuance
of the Ministry of Health USSR order n. 969 dated December 6, 1973 “Organization of
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the Departments of Anesthesiology and Resuscitation in the medical institutes of the
country.”

Vaslav Stacyunas was invited to chair the department in 1976. Professor V.P. Sta-
cyunas is one of the first anesthesiologist in the USSR and a veteran of the WWII In
Odessa he organized courses for primary specialization of anesthesiologist, intensive
care physicians; organized and headed the Odessa Scientific Society of Anesthesiolo-
gists-Reanimatologists; he was co-author of the textbooks “Reanimatology” (1976) and
“Anesthesiology and Reanimatology” (1979); a member of the Board of the All-Union
and Ukrainian Scientific Societies of Anesthesiologists and Reanimatologists.

In 1981 temporarily the Head of the Department was associate professor A.Y. Ba-
har. The improvement of the anesthetic and resuscitation service of the Odessa Clinical
Hospital, which began at the hospital on Slobidka, continued in the walls of the Odessa
Clinical Hospital on the Kotovsky’s village from 1983.

From 1982 to 1995 Professor A.S. Vladyka was in charge of the department. Under
his guidance, such a studying were performed: methods of anesthetic support in child-
hood (assistant professor O. V. Borozenko); protein exchange in critical states evalua-
tion; new methods of shock diagnostics and evaluation of the efficacy of its treatment
(associate professor M.P. Yuzvak); problems of intensive therapy of cranial trauma (as-
sociate professor O. Petelkaki). In cooperation (1983 - 1993) with the Department of
Marine Medicine “Marine Doctor’s Guide” and other publications were published.

In 1988, postgraduate qualification courses were reorganized into an independent
Department of Anesthesiology and Resuscitation of the Faculty of Therapy, headed by
Professor P. M. Chuyev. Since 1992, pre-certification courses and internship training in
specialties “Anesthesiology”, “Children’s Anesthesiology”, “Medicine of Emergency Con-
ditions” have been organized [15]. In 1995, both departments were reorganized into
Department of Anesthesiology and Intensive Care with postgraduate training. Professor
P. M. Chuyev became the Chairman of the new department; however, in 2008 a severe
illness cut the life and brilliant career of his.

Since 2008 Professor Oleg Tarabrin has become the Head of the Department [15].
Thanks to his efforts a Scientific school of Hemostasis was created in Odessa [16]. Under
his leadership of international congresses, “Black Sea Pearl” and “Autumn meetings” in
Odessa became annual events. During his ten-year cadence, worth noting the member-
ship in the committee of the European Association of Anesthesiologists; this allowed to
conduct since 2013 CEEA courses in Odessa twice a year, as well as to open 4 new CEEA
centers - in Odessa, Kiev, Ternopil and the Dnipro. After the appointment of Tarabrin
as consultant on simulation education in ONMedU, 9 simulation centers, which were
established in 10 years, received a new round of development; as co-author with acad-
emician V.M. Zaporozhan, the book “Simulation medicine. Experience. Gaining. Perspec-
tives.” was written [17]. In 2015, the department team had translated the sections of
the Russian-language edition of “Miller’s Anesthesia” about hemostasis [18]. Nowadays,
veterans of anesthesiology side by side with young anesthesiologists from all corners of
our state. Traditionally, a significant place in the work of the Department is the educa-
tion of future specialists and scientific organization of the students. It should be noted
that over the past 40 years, students from more than 20 countries have received high-
quality education on the basis of the Department of Anesthesiology and Intensive Care
with the postgraduate training in ONMedU.
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ABTOPAM

TO AUTHORS

NPABU/IA NIATOTOBKU CTATEW A0 XXYPHANY «KJIIHIYHA
AHECTE310J10r14 TAIHTEHCUBHA TEPAMIA»

1. Y xypHaui «KniHiuHa aHecTesioJ0Tisl Ta iIHTeHCHBHA Tepanis» Ny6J/iKyTbCsl TeOpeTUY-
Hi ¥ oryIsiJI0Bi CTATTi, IKi Bif06paXKar0Th BAXKJIUBI JOCATHEHHS HAYKH, MiZICYMKU 3aBeplie-
HUX OpPUTiHaJIbHUX KJIHIYHUX | eKClepUMeHTaJbHUX JOCJiKeHb, OCHOBHI pe3y/bTaTU
JUcepTalifHUX po6iT 3 MeAUIMHMY, a TAKOXK MaTepiaiyu MeMopiaJlbHOTO XapaKTepy.

2. Jlo po3risay NpudMaloThcsl pobJieMHi cTaTTi 3araJlbHUM 06¢AroM 0 10 cTopiHoK,
oAy — 10 15 cTopiHOK, opUriHa/bHi JociikeHHs U iHIIi BUuau ctaTel — 10 10 cTopiHOK,
KOPOTKI NOBiIOMJIEHHA — 10 2-3 CTOPIiHOK.

3. He npuiiMatoThbcsl cTaTTi, sIKi Bxke 6y/1M HaZAPYyKOBaHi B iHIINX BUAAHHSX 260 3apoI1o-
HOBaHi Zj0 my6Jtikanii KiJIbKOM BUZJaHHSIM BO/IHOYAC, @ TAKOXK PO6OTH, SIKi 32 CBOEIO CyTHiC-
TIO € IEPEepPOOKOI0 OMy6JIIKOBAHUX paHillle CTaTel i He MiCTATh HOBOTO HAYKOBOI'O MaTepi-
aJsly a6o HOBOT'0 HAYyKOBOT'O OCMHUCJIEHHS BXKE BiJoMOTO MaTepiay.

4.Y xypHaJi IpyKyIOTbCSl MaTepiaju 3a TAKUMHU pyOpHUKaMU:

1) opuriHanbHi gOCHIPKEHHS;

2) npo6JsieMu aHecTe3i0J10Tii Ta iIHTEeHCUBHOI Tepartii;

3) ksiHiYHI BUNaJKY;

4) ekcriepyuMeHTa/IbHA aHeCTe3iooris;

5) ornsapy;

6) Martepiasnu 3'{3/1iB, KOHTpeciB, KOHpepeHIiH;

7) npo6JjieMu MeJUYHOI OCBITH, NiITOTOBKU Ta MePEMNiIrOTOBKU Ka/piB;
8) roBisei.

5. CtaTTa HaZ|CUJIAETHCA JI0 peJlaKklii y BOX NpUMipHUKaX, MiANMCaHUX yciMa aBTOpa-
Mu. CBOIMH NiZiNKMCaMu aBTOPU rapaHTYIOTh, 110 CTATTIO HAllMCAHO 3 JOTPHUMaHHAM Ipa-
BUWJI NiATOTOBKHU cTaTel A0 ypHany «KiiHidyHa aHecTe3ioJorisa Ta IHTeHCMBHA Tepamnisay,
eKCIepUMeHTAJIbHI Ta KJiHIYHI JoCipKeHHS 6y BUKOHAHI BiZ[TOBiAHO /10 MiXKHApOAHUX
eTUYHHUX HOPM HAYKOBUX JOCJi/PKEHb, @ TAKOX HAJlal0Th pejakliil npaBo Ha ny6Jiikaniio
CTaTTIi y )KypHaJli, po3MillleHHs II Ta MaTepiaJsiB L[0A0 Hel Ha calTi )KypHaJy i B iHILIUX JKe-
pesnax. OkpeMo JoAa€eThbCA MifIMcaHa yciMa aBTopaMu /Jlekyapanis o0 OpUTriHaJIbHOCTI
TEKCTY CTaTTi (AUB. AojaTok Jo [IpaBu).

6. CTaTTi BITYM3HAHUX aBTOPIB CYNPOBOMKYIOTbCA HAalpPaBJeHHAM 0 pejakiii, 3aBi-
30BaHUM MiJIMCOM KepiBHUKA Ta eYaTKOI YCTAaHOBH, Jie BUKOHAHO PO6OTY, a TAKOXK eKC-
[epPTHUM BHCHOBKOM, 1110 ZI03BOJISIE BIAKPUTY my6 IiKaliito.

7. 5lK1o y cTaTTi BUKOPUCTAHO MaTepiasiy, sIKi € iHTeJeKTyaJbHOIO BJACHICTIO KiJIbKOX
opradisaniy, siki paHiuie He ny6J/iKyBa/Kcs, aBTOP Ma€ oJlep>KaTH A03BiJ Ha ix ny6Jiikanito
KO0KHOI 3 [[UX OpTaHi3aliil i HaficiaTyu Horo pa3oM 3i cTaTTelo.
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8. TeKcT JpyKy€eTbCA Yepe3 NMiBTOpa iHTepBasia Ha CTaHJAPTHOMY MallMHONMCHOMY ap-
Kywi (UpUHA MOJIiB: JIBOTO, BEPXHBOTO Ta HKHBOTO IO 2 CM, mpaBoro - 1 c¢Mm) mpud-
ToM Times New Roman (Cyr) po3mipom 14 nyHkTiB. CTOpiHKa TEKCTy NOBUHHA MiCTUTH He
6inbuie 30 psAAKiB.

9. MoBa craTel — yKpaiHCbKa /iJ151 BITYM3HSIHUX aBTOPIB, pociiicbKa i aHIIiHChbKa — 15
aBTOpIB 3 IHIIKX KpaiH.

10. MaTepias craTTi Ma€ 6yTH BUKJIaIEHO 33 TAKOIO CXEMOIO:

1) ingexc YIK;

2) ininianu Ta npisBuile aBTopa (aBTOpiB);

3) Ha3Ba CTaTTi;

4) moBHa Ha3Ba yCTAHOBH (YCTAHOB), /e BAUKOHAHO pO6OTY, MicTO, KpaiHa;

5) mocTaHoBKa Npo6JEMU Yy 3arajJibHOMy BUI/AAI Ta ii 3B’s1I30K i3 BaXKJIMBHU-
MU HayKOBUMH Ta NPAaKTUYHUMU 3aBJAHHIMU;

6) aHa/li3  oCTaHHIX JocaifkeHb 1 myOJsikauif, B SKUX 3al04YaTKOBAaHO
pPO3B’sI3aHHA JJaHOI IPO6JIeMH i Ha SIKi CIUPAETHCS aBTOD;

7) BUAiJIEHHST He pO3B’I3aHUX paHillle YacTUH 3arajibHOi Npo6JIEMH, SIKUM
HNPUCBAYYETHCS CTATTH;

8) popMystoBaHHS MeTH CTATTi (HOCTAaHOBKA 3aBAAaHHSA);

9) BHKJIQJ, OCHOBHOIO MaTepiasy [JOCJi[pKeHHsI 3 TIOBHUM OOGI'PYHTYBaHHAM
OTPUMAHUX HAYKOBUX PE3Y/IbTATIB;

10) BUCHOBKHM 3 JJAHOI'O JOCJi/P)KEHHA i IepCleKTUBY NMOAATbLUINX PO3PO6OK Y LIbOMY
HaInpsMi;

11) nitepaTypa;

12) nBa pe3ioMe - pociiicbkoto MoBoto o6¢csiroM 600-800 npykoBanux 3HakiB (0,45 cTo-
PiHKH) 1 aHITiHCbKOIO 06¢csiroM 10 1200-1800 gpykoBaHux 3HakiB (1 cTopiHka) 3a
Takolo cxeMoto: ingekc YK, ininianu ta npizBuile aBTopa (aBTopiB), Ha3Ba CTATTi,
TEKCT pe3loMe, KJII0YO0Bi c/10Ba (He 6isiblie m'aTH).

11. Pe3roMe Ma€ KOPOTKO NOBTOPIOBATH CTPYKTYPY CTATTI, BK/IOYal04X BCTYII, METY Ta
3aBJlaHHs, METOJH, Pe3yJIbTaTH, BUCHOBKH, KJIIOYOBI cyoBa. [Hiniasu Ta npissuine aBTopa
(aBTOpiB) MOZAIOTHCA y TpaHCAiTepalii, Ha3Ba CTATTi — y nepekJsazi Ha aHVIiHCbKY. Kitro-
4yOBi c/10Ba ¥ iHIII TEPMiHM CTATTi MalOTh BiJIOBiATH 3araJbHONPUUHATUM MeJUYHUM
TepMiHaM, HaBeJleHUM y CJIOBHUKax. He cJlil BAKOPpHUCTOBYBATH CJIEHT | CKOPOYEHHH, AKi He
€ 3ara/IbHOBXHBaHUMHU.

12.Y craTTax ciifi BUKOpUCTOBYBaTU MixkHapoAHy cucteMy oguHHULb Cl.

13. Pucynku (He 6inbire ABOX) i MiANKUCH A0 HUX BUKOHYIOTh OkpeMo. Ha 3BopoTHOMY
00111 KOXKHOT'0 PUCYHKA NPOCTHUM OJIiBLIEM CJIiJ] yKa3aTH HOro HOMep i Ha3By CTATTi, a B pasi
HeOoOXiZJHOCTi MO3HAYUTH BepPX i HU3.

14. Tabsuui (He 6isbLIe TPHOX) CJiJ APYKYBaTH HA OKPEMHUX CTOPiHKAX, BOHU MOBUHHI
MaTH HyMepalilo Ta Ha3By. Ha moJisix pyKonucy Heo6XxiJHO BKa3aTH Miclie po3MilleHHs pu-
CYHKIB i Tabsinub. [HpopMalis, HaBeJeHa B TabIMLAX | HA PUCYHKaX, He TIOBUHHA Ay6J1I0-
BaTHUCA.

15. Cnivcok JiiTepaTypHUX JiXKepeJsl IOBUHEH MiCTUTH NepestiK mpalb 3a OCTaHHi 5 pokiB
iimire B oKpeMuX BUNaiKax — 61kl paHHi my6.ikarii. B opurinanbHuX po60Tax UUTYIOTh
He 6isblie 15 mpxeped, B orsgax — o 30. Ha KoxxHY po60Ty B CHUCKY JiiTepaTypy Mae 6yTH
MIOCUJIAHHA B TeKCTi pykonwucy. JlitepaTypa y CIMCKY PO3MILyETbCA 3TiAHO 3 MOPALKOM
MOCUJIAHb Ha Hel y TEKCTi CTaTTi, fKi MoJJal0Th Y KBaJ[paTHUX JIy’KKax, a6o 3a andaBiToM.
fk10 HaBOAATHCA POGOTH JIMIIIE OJHOTO aBTOPA, BOHU PO3MILYIOThCS 32 XPOHOJIOTIYHUM
nopsiikoM. /lo CUCKY JliTepaTypHUX JKepeJsl He CJ1iJ BKJIYaTH poboTH, SKi lie He HaJ-
pYKOBaHi.
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16. CnHCOK NOJAETHCA y ABOX NPUMIPHHUKAX JJIs1 KOXKHOTO €K3eMIJIsipa CTaTTi, Kl Apy-
KYIOTbCSI OKpeMO OAMH Bix ogHoro. [lepunii npuMipHUK 0POpMISETLCS BiJJIIOBIJHO 10
JCTY I'OCT 83G2:2G15. [lpyruii — MOBHICTIO MOBTOPIOE MEPILUH, ajie JJATUHULEI 33 HUX-
YyeHaBeJJeHUMH CXEMaMU.

JiA cTarei:

Author A.A., Author B.B., Author C.C. Title of article. Title of Journal 2GG5; 5 (129): 49-
53. IIpi3BuIa aBTOPIB Ta HA3Ba XKYpPHAJIy 0/IAI0ThCS JJATUHUIEIO Y TpaHCaiTepalii, Ha3Ba
CTaTTi - y nepekJiazi Ha aHIJIIACBKY.

Jlis1 maTepiasiB KOoHpepeHLii:

Riabinina A.A., Usol'tseva N.V. Surface Tension and Lyotropic Mesomorphism in Systems
Consisting of Nonionogenic Surfactant and Water, Liotropnye zhidkie kristally i nanomateri-
aly: sbornik statei VII Mezhdunarodnoi nauchnoi konferentsii (Lyotropic Liquid Crystals and
Nanomaterials: Proceedings of the Seventh International Conference), Ivanovo: Ivanovskii
Gos. Univ,, 2GG9, p. 73-75.

[Ipi3BuLIA aBTOPiB M0JAIOTHCA Y TPaHCAiITepallil, Ha3Ba nparli - y nepekJja/i Ha aHIJIi -
cbKy. [0/10BHe B onucax KoHepeHLil - Ha3Ba KoHdepeHLil MOBOIo opuriHany (MoJaEThCs
y TpaHcaiTepalii, aKiio HeMae ii aHIJicbKol Ha3BU), BUISIETHCS KYPCUBOM. Y 1y»KKax Ha-
BOAUTLCS NepeK/IaJ, Ha3BU Ha aHIVIiMchbKy. Buxiani faHi (Micue npoBeseHHs KoHbepeHIii,
Miclle BUZJaHHS, PiK, CTOPiHKH) — aHIVIIHCHKOIO.

Jist MoHorpagii Ta iHIIUX KHIDKOK:

Nenashev M.F. Posledneepravitel’stvo SSSR [Last government of the USSR]. Moscow,
KromPubl,, 1993. 221 p.

[Ipi3BUILa aBTOPIB NOAAIOTHCA ¥ TpaHCIiTepalii, Ha3Ba KHMXXKU — KYPCUBOM y TPaHCJIi-
Tepauii 3 epek/aZ0oM Ha aHIJIIKCbKY y KBaZlpaTHUX Ay»KaX. Miclie BUZjlaHH#, pik BUJJaHHS,
3araJsibHa KiJIbKiCTb CTOPiHOK — aHIVIIMICbKOI0, Ha3Ba BU/IABHUITBA — ¥ TPAaHCAiTepariil.

3ayBaKy€MO: y CIIMCKY JIATUHHIEI0 NOTPIOHO BKAa3yBaTH BCiX aBTOPIB JiTEPATypHOrO
JhKepeJia, Ha sike nocusiaeTech. HasBy mxepesia (kypHaJsi, KoH$epeHLis, KHUTra) 3aBX/1 BU-
JIIAI0Th KYPCUBOM.

JloTprMaHHS 1IUX paBuJI 3a6e31e4UTb KOPpeKTHe BiJJo6paykeHHs] LUTOBAHUX JpKepesl y
nepeBaXkHi# GinbIoCTi pedpepaTUBHUX HAYKOMETPHUYHUX 6a3 JAHHUX.

17. CkopoYeHHs CJIiB i CJIOBOCIOJYYeHb NMOAAIThCA BianoBizHo no ACTY 3582-97 i
['OCT 7.12-93.

18. [lo cTaTTi Ha OKPeMOMY apKylli MOBOI OpPUTiHa/ly ¥ aHIVIINCbKOIO JOAAI0ThCS BiJj0-
MOCTI PO aBTOPIB, IKi MiCTATb: BUeHe 3BaHHS, HAYKOBUH CTYIiHb, Npi3BUIlE, iM'd Ta MO
6aTbKoBi (MOBHICTI0), MicIie po6OTH i ocaAy, AKy o6iliMae aBTOP, aApecy AJ1s JUCTYBAHHS,
HoMepH TesiedoHiB, GakciB Ta afpecy eJeKTPOHHOI NOLITH.

19. /lo ApyKoBaHUX MaTepia/iB, BAKOHAHUX i3 BUKOPHUCTAHHSAM KOMIT'IOTEPHUX TEXHO-
JIOTiH, 060B’SI3KOBO JI0ZAI0THCS MaTepia/ikd KOMIT IOTEPHOI0 HAabopy Ta rpadiku Ha AUCKETI
(J1a3epHOMY AMCKY).

Tekct moxe 6yTu Takux popmaris: Word for Windows, RTF (Reach Text Format).

I'padiunmii maTepian ciif mojgaBaTu B okpeMmux ¢anaax popmartis XLS, TIFF, WMF
a6o CDR. Po3ginbHa 3paTHICTD ITpUXOBUX opuriHaiiB (rpadiku, cxemu) ¢opmari TIFF
noBuHHa 6yTH 3GG-6GG dpi B&W, HaniBToHOBUX (doTorpadii Ta iH.) - 2GG-3GG dpi Gray
Scale (256 rpapaniii ciporo). lllupuna rpadiuHux opurinasnis - 5,5,11,51 17,5 cm.

20. CraTTi migpawTbcd HAYKOBOMY peLleH3YBaHHIO, 3a pe3yJsibTaTaMU SIKOTO YXBasllo-
€ThCs pillleHHs PO JOUiJIbHICTh my6Jikalii po6oTu. BiaxuieHi craTTi He moBepTarOThCA i
MOBTOPHO He PO3T/IAAAI0ThC.
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3 MeTo1 MiABUIIEHHS BiJIOBiJa/IbHOCTI pelleH3eHTa 3a PeKOMEeH0BaHy Mpal mif
CTaTTelo BKa3ylTbCA MOro HAyKOBUH CTYIiHb, BY€He 3BaHH4, iHillia/lu Ta Npi3BUlle, 32 BU-
HSTKOM CTaTel, npejacraBiaeHux wieHamu HAH i Bijomuyux akazemiit Ykpainu.

21. Pepakuis 3a/1uia€ 3a co6010 NpaBo peaKIiiiHOI MPaBKU CTAaTeH, AKa He CIIOTBOPIOE
ix 3MicTy, a60 MOBEpPHEHHS CTATTi aBTOPY /J1s1 BUIIPABJIEHHS BUsSIBJIEHUX AedeKTiB. CTaTTi,
BiZjiclaHi aBTOpaM Ha BUIIpABJIEHHS, CJIiJ, IOBePHYTH A0 pefaKLil He ni3Hille HiX Yyepes
TpHU [Hi Nicas ofepKaHHS.

22. JlaToro HaAXOPKEHHHA CTaTTi 10 )KypHaJly BBaXKA€TbCHA [leHb OTPUMaHHA peJlaKIi€lo
OCTaTOYHOTO BapiaHTa TEKCTY.

23. KopekTypu aBTOpaM He BUCHUJIAIOThCS, MPOTE SIKIIO Iie He MopyLIye rpadika BUXOLY
»KypHaJly, MOXKJIUBE HaJlaHHS MPENPUHTY, B IKOMY JONyCTUMe BUIIPAaBJEHHS JIUIIE MOMU-
JIOK Habopy i dakTaxy.

24. CtaTTi, 110 He BiANOBIAAIOTh LIUM paBUJIaM, He PO3MJIALAI0ThHCS.

25. CrarTi as1a ny6uikanii HanpaBJsATH 3a agpecoto: 65082, Ykpaina, Ofeca, Banixos-
CbKHH MpOB., 2.

26. KontaktHui Tesiedpon 0967975979.

27. E-mail: aicjoumal@gmail.com

28. Cauit aicjoumal.com.ua

PepaxkuiiiHa KoJieris

JopaTtok go [IpaBus nigroToBKU craTten
Jlo )KypHasy «KniniuHa aHecTe3iosioris
Ta iIHTeHCHUBHA Tepanisa»

LOEKNAPALLIA
W00 OPUriHANbHOCTI TEKCTY HAYKOBOI CTATTi

fA(mu), (I.L.b. asmopa a6o asmopie - ykazylomucs 8ci asmopu Haykogoi cmammi),
Jleks1apyto(€emMo), o B CTATTi (Ha38a HAYK080i cmammi) HasiBHUM € OpUTiHAJbHUM TEKCT,
OTPUMaHUH y pe3y/bTaTi BJACHUX JOCAi[KeHb (KJAIHIYHHUX CIOCTEPEXKeHb), 8idcymHI He-
KOpPEeKTHI UTYyBaHHS, 3all03MYEHHS IHIIOro TEeKCTY, BiioMocCTi, nepefbadeHi cT. 32 Ta 69
3akoHny Ykpainu «[Ipo Buly ocBiTy».

3asaBJuisA0(eMO), 10 Mosi(Halla) HayKoBa po60Ta BUKOHAaHA CaMOCTIMHO i B Hill He Mic-
TUTbCA €JIeMEHTIB IJ1ariary.

Yci 3an03W4YeHHS 3 JPYKOBaHUX Ta eJIEKTPOHHUX JpKepeJsl, a TaKOX i3 3aXMIlleHuX pa-
Hillle HAYKOBUX PO6IT, KAHAWUJATChKUX i JOKTOPCbKUX AMCEPTALi MAaKOTh BiJMOBiAHI MO-
CUJIAaHHS.

A(mu) o3Hatomsenui (i) 3 YuHHUM [lo/10KEHHSIM PO BUSABJIEHHS aKaJeMiuyHOro mnJia-
riaTy, 3riiHO 3 IKMUM HasIBHICTb IJIAriaTy € NifiCTAaBOO /ISl BIIMOBU NPUHHSATTS HAYKOBOI
CTaTTi 4O Oony6JiKyBaHHSI B HAYKOBOMY >KypHaJii O/leCbKOro HallioHaJbHOT0 MeJUYHOI0
yHIBEpCHUTETY.

Jara Mignuc(u)
Ipumitku: 1. Y [Jexksapauii noBUHHI 6YTH NiJNMCH BCiX aBTOPIB HAyKOBOI CTATTi, AKi
MaloTb 6yTH 3acCBifiueHi yCTaHOBOIO, [ile BOHU NPALI0I0Th.

2. fIK110 aBTOPH CTATTI € CHiBNpaLiBHUKAMU Pi3HUX YCTAHOB, TO JleKJyapalis TOBUHHA
6y TH 3 KOXKHOI YCTaHOBH.
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THE MANUAL OF ARTICLE STYLE FOR“CLINICALANESTHESIOLOGY
AND INTENSIVE CARE”JOURNAL

1. “Clinical Anesthesiology and Intensive Care” Journal publishes theoretical and review
articles, which cover important achievements of science, results of completed original
clinical and experimental researches, basic results of dissertations on medicine, and also
memorial materials.
2. Problem articles with total volume of up to 10 pages, reviews - up to 15 pages, original
and other types of articles - up to 10 pages, short reports — up to 2-3 pages are submitted.
3. Articles which have been already published in other editions or were submitted for
publication to some editions at the same time, as well as the works which are a remake of
the articles published before and do not contain new scientific material or new scientific
comprehension of already known material are not submitted.
4. The following materials are published in the Journal:
1) Original research
2) Actual problems of anesthesiology and intensive care
3) Cases from practice
4) Experimental anesthesiology
5) Reviews
6) Materials of congresses
7) Problems of medical education, training and retraining
8) Anniversaries

5. An article should be submitted to editorial in two copies, signed by all the authors.
By their signatures the authors guarantee that the article meets all the requirements
of the manual of the article style for “Clinical anesthesiology and intensive care” journal,
experimental and clinical researches have been executed according to the international
ethical norms of scientific researches, and also they give the publisher a right for publication
of the article in the Journal, placing it and its materials on the Journal’s site and in other
sources. Authors also submit a Declaration on originality of the text of the scientific article,
signed by all the authors (see Addition to the Manual of Article Style).

6. The text is printed with 1.5-spacing throughout the text on a standard paper (width of
fields: on the left, above and below by 2 cm, on the right - 1 cm) in Times New Roman (Cyr)
14 points. The page of the text should contain no more than 30 lines.

7. The language of the articles is Ukrainian for home authors, Russian and English for
foreign authors.

8. The material of the article should be placed in the following order:

1) UDC index;

2) initials and the last name of the author (authors);

3) title of the article;

4) a complete name of the establishment (establishments) where the work was done,
city, country;

5) statement of a problem in general and its connection with important scientific and
practical tasks;

6) analysis of the modern researches and publications in which the given problem was
initiated and which the author is guided by;

7) pointing out the parts of general problem which were not resolved before;

8) formulation of the aim of the article (raising a task);

9) statement of the basic material with complete substantiation of obtained scientific
results;
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10) conclusions from the given research and perspectives of subsequent works in this
direction;

11) references;

12) two abstracts - in Russian up to 600-800 printing letters (0.45 page) and in English
up to 1200-1800 printing letters (1 page) after the following scheme: UDC index,
initials and the last name of author (authors), title of the article, text of the abstract,
key words (no more than five).

9. The abstract in English (all abstracts) should shortly reproduce the structure of the
article, including introduction, purpose and task, methods, results, conclusions, key words.
Initials and the last name of author (authors) are given in transliteration, the title of the
article must be translated into English. The key words and other terms of the article should
correspond to generally used medical terms cited in dictionaries. One should not use slang
and abbreviations which are not in general use.

10. The International System of Units (SI) should be used in the articles.

11. Figures (no more than two) and signatures to them are made separately. On the back
side of every figure by a lead pencil one should indicate its number and title of the articles,
and if necessary to note a top and bottom.

12. The tables (no more than three) should be placed on separate pages, be numbered and
titled. The marginal notes should indicate the place of figures and tables. The information
given in tables and figures must not be duplicated.

13. The references must contain the list of works for the last 5 years and only sometimes -
more early publications. In the original works they quote no more than 15 sources, in the
reviews - about 30. Every work in the literature list should be referred in the manuscript.
The literature in the list is ordered according to reference to it in the text of the article,
which is given in the square brackets, or after the alphabet. If the works of one and the same
author are presented, they take place after the chronological order. The references shouldn’t
contain works, which have not been published yet.

14. The list is given in duplicate for every copy of the article, which are published
separately one from another. The first copy is designed according to DSTU GOST 8302:2015.
The other one - fully duplicates the first one, but by the Roman alphabet after the schemes
given below.

For articles:

Author A.A., Author B.B., Author C.C. Title of article. Title of Journal 2005; 5 (129): 49-53.

The last names of authors and title of the Journal are given by the Roman alphabet in
transliteration, title of the article - in translation into English.

For materials of conferences:

Riabinina A.A., Berezina E.V,, Usol'tseva, N.V. Surface Tension and Lyotropic Me- somor-
phism in Systems Consisting of Nonionogenic Surfactant and Water, Liotropnye zhidkie
kristally and nanomaterialy: sbornik statei VII Mezhdunarodnoi nauchnoi konfer- entsii (Lyo-
tropic Liquid Crystals and Nanomaterials: Proceedings of the Seventh International Confer-
ence), Ivanovo: Ivanovskii Gos. Univ,, 2009, 73-75.

The last names of authors are given in transliteration, title of the work - in translation
into English. The main thing in descriptions of conferences is the name of conference in the
language of original (is given in transliteration if there is not its English name), indicated by
italic. Translation of the name into English is given in brackets. Imprint (place of holding a
conference, place of publication, year, pages) - in English.

For monographs and other books:

Nenashev M.F. Posledneepravitel’stvo SSSR [Last government of the USSR]. Moscow,
KromPubl,, 1993. 221 p.

Clinical Anesthesiology & Intensive Care, N2 1 (15), 2020 107 m



The last names of authors are given in transliteration, title of the book - in italic in trans-
literation with translation into English in the square brackets. Place of publication, year of
publication, total number of pages - English, name of publishing house - in transliteration.

Please, note: in the references in the Roman alphabet it is necessary to indicate all the
authors of the literary source, which you refer to. The name of the source (Journal, confer-
ence, book) is always indicated by italic.

The observance of these rules will provide the true representation of quoted sources in
the majority of abstract scientometrical databases.

15. Abbreviations of words and word combinations are given according to DSTU 3582-
97 and GOST 7.12-93.

For those who have no access to the complete DSTU text, there are examples of
bibliographic records registration on the site of the Odessa Medical University. Access by
link: http://odmu.edu.ua/index.php?v=1179.

16. Information about authors, which contains academic status and degree, the last
name, name and patronymic (in a full form), place of work and occupation, address for
correspondence, telephones and faxes numbers, e-mail address are added to the article on a
separate sheet of paper in the language of original and English.

17. The published materials executed with the use of computer technologies, are added
by materials of computer type-setting and graphic on a diskette (CD, DVD).

The text can be done in the following formats: Word for Windows, RTF (Reach Text
Format). Graphic material should be submitted in separate files of the XLS, TIFE, WMF or
CDR formats. Resolution of stroke originals (the graphics, schemes) of the TIFF formats must
be 300-600 dpi B&W, semitone (pictures, etc.) - 200-300 dpi Gray Scale (256 gradations of
gray). Width of graphic originals - 5.5, 11.5 and 17.5 cm.

18. Articles are subjected to scientific reviewing, as a result of which the decision about
the work is taken whether to publish it or not. The rejected articles are not returned and are
not resubmitted.

19. The Journal reserves the right for editorial correcting, which does not distort its
contents, or returns an article to the author for correction of revealed errors. The articles
sent to the authors for correction, should be sent back no later than in three days after being
received by authors.

20. The date of article’s coming to the Journal is the day when editorial office receives the
final variant of the text.

In order to increase responsibility of a reviewer for the recommended work, under the
article one writes his scientific degree, scientific rank, initials and last name, excluding the
articles, presented by members of NAS and governmental academies of Ukraine.

21. Proof-reading are not sent to the authors, however if it does not disturb the term of
Journal release, a preprint version can be provided, in which only type-setting and factual
mistakes can be corrected.

22. The articles that do not conform to these rules, are not submitted.

23. The articles for the publication are sent to the address: 65082, Ukraine, Odesa,
Valihovskyy lane, 2.

24. Contact number: 0967975979.

25. E-mail: aicjournal@gmail.com

26. Website aicjournal.com.ua

Editorial Board
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Addition to the Manual of Article Style
for “Clinical Anesthesiology and Intensive Care” Journal

DECLARATION on Originality of the Text of the Scientific Article

I(we) (name, first namt and patrymonic of the the author or authors (all authors
of the scientific article are indicated) declare that in (the name of the scientific article)
the available text, obtained as a result of own researches (clinical investigations) is original,
absent improper quotings, borrowings of other text, or information given in the section 32
and 69 of the Law of Ukraine “On Higher Education”.

[(we) declare that my scientific study is executed independently, and has no plagiarism
elements.

All borrowings from the printing and electronic sources, as well as from defended before
scientific studies, candidate’s and doctoral dissertations have the proper references.

I'm(we are) acquainted with the current regulation about detecting academic plagia-
rism, according to which the detecting of plagiarism is the reason for the refusal scientific
article publication in the scientific journals of the Odessa National Medical University.

Date Signature(s)
Notes: 1. The signatures of all authors of scientific article, which are to be sertified by
establishment where they work, must be in Declaration.

2.If authors of the article are employees of different establishments, Declaration must be
provided from every establishment.
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