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Unsuccessful weaning from mechanical ventilation in children and ways to

avoid it

The aim of the work: to determine causes of unsuccessful weaning depending on subglottic edema markers, level of sedation and
sedation-agitation, changes in neurological status and bulbar disorders in children with different types of respiratory failure.
Materials and Methods. We conducted a prospective cohort single-center study at the Department of Anesthesiology and Intensive
Care at Lviv Regional Children's Clinical Hospital "OHMATDYT". We included 89 patients aged 1 month — 18 years with acute re-
spiratory failure who was mechanically ventilated for more than 3 days. They were randomly divided into 2 groups. Group I included
patients who received lung-protective ventilation strategy and assessment central nervous system function and the percentage of leak-
age of the gas mixture near the endotracheal tube; group II — patients who received diaphragm-protective in addition to lung-protective
ventilation strategy and took into account the results of central nervous system assessment and respiratory gas mixture leakage near
endotracheal tube during weaning from mechanical ventilation. The primary endpoint was the frequency of reintubations, the secon-
dary endpoint was the frequency of complications (tracheostomy). 82 patients were included in the data analysis. Patients were divided
into age subgroups: subgroup 1 — children 1 month — 1 year; subgroup — children 1-3 years; subgroup 3 — children 36 years; subgroup
4 — children 6-13 years; subgroup 5 — children 13-18 years.

Results and Discussion. The frequency of reintubations in patients of the age subgroup 1 was reduced in group II to 5.3 % compared
with 22.7 % in group I (p = 0.02), which was accompanied by a higher frequency of elective tracheostomy (before the first attempt of
weaning from mechanical ventilation) which was 11 % in comparison with 0 %, p = 0.001). The frequency of reintubations in the age
subgroup 2 was reduced to 5.9 % in group II vs 20 % in group I (p = 0.04), and elective tracheostomy was performed in 18 % patients
in group II vs 5 % patients in group I (p = 0.05).

There were no significant differences in the frequency of reintubations among patients in the age subgroup 3 (14.2 % in group I vs

11.1 % in group II, p = 0.31); in the age subgroup 4 (13 % vs 17 %, p = 0.19); the age subgroup 5 (6 % vs 7 %, p = 0.72).

Key words: mechanical ventilation; children.

Problem definition and analysis of recent re-
search and publications. Children might be often ad-
mitted to pediatric intensive care units (PICU) due to
acute respiratory failure (ARF). 30-64 % of such pa-
tients need to be mechanically ventilated (1), and la-
ter after regression of ARF symptoms they have to be
weaned from mechanical ventilation (MV). However,
this process is not always easy, and frequency of un-
successful weaning is from 6.2 to 36 % in adult pa-
tients and more than 50 % in children [2]. Early wean-
ing and extubation might lead to sudden deterioration
of cardiovascular and respiratory systems, on the other
hand, prolonged MV with high level of support in 29—
80 % of patients is associated with atrophy and dys-
function of diaphragm [3]. Typical causes of unsuc-
cessful weaning from MV are cardiovascular disorders
[4], malnutrition [5], electrolyte disorders [6], neuro-
logical disorders with loss of cough and swallowing
reflexes [7], diaphragm dysfunction [10] and intensive
care unit-acquired limb muscle weakness [1].

The aim of the work: to determine the causes of
unsuccessful weaning depending on subglottic ede-
ma markers, level of sedation and sedation-agitation,
changes in neurological status and bulbar disorders in
children with different types of respiratory failure.

Materials and Methods. We conducted a pro-
spective cohort single-center study at the Department
of Anesthesiology and Intensive Care at Lviv Region-
al Children's Clinical Hospital “OHMATDYT”. In-
clusion criteria were: ARF, age 1 month — 18 years;
invasive MV. Exclusion criteria included: refusal of
the patient's legal representatives to participate in the
study both before and at any of its stages; chronic re-
spiratory failure; congenital heart disease; terminal
illness.

We included 89 patients aged 1 month — 18 years
with acute respiratory failure who were mechanical-
ly ventilated for more than 3 days (Fig. 1). 82 patients
were included in the data analysis. They were ran-
domly divided into 2 groups. Group I included pa-
tients who received lung-protective ventilation stra-
tegy and assessment central nervous system func-
tion and the percentage of leakage of the gas mixture
near the endotracheal tube; group II — patients who re-
ceived diaphragm-protective in addition to lung-pro-
tective ventilation strategy and took into account the
results of central nervous system assessment and re-
spiratory gas mixture leakage near endotracheal tube
during weaning from mechanical ventilation.

82 ISSN 1681-2778. LUMNTAJ/IbHA XIPYPTIS. XKypHasn imeHi /1. H. Kosasibdyka. 2020. Ne 3



3 40CBI4Y POBOTU

Assesed for eligibility
(n=237)

Control group (n=75)

Patients with ARF
(n=162)

group | (n=83)

1
[ ]

group Il (n=79)

1
[ ]

Excluded patients
(n=2)

group | patients,
included in data
analysis (n=81)

Excluded patients

(n=8) group Il patients,

included in data

type | of ARF
(n=66; 81.5 %)

1 + 1l type of ARF
(n=15; 18.5 %)

Figure 1. Flow diagram of the study.

Central nervous system function was assessed as
follows: we search for history of bulbar disorders pri-
or admission to the PICU, check level of consciousness
according to Glasgow Coma Scale and FOUR scale
(which in addition to Glasgow Come Scale contains
evaluation of brain stem function and respiration pat-
tern), assess presence of cough and swallowing reflex-
es, use Ramsay and Richmond scales for establishing
sedation and sedation-agitation level I. In patients of
group I the cut-off point for checking swallowing and
cough reflexes was result less than 9 points according
GCS and take it into account during weaning from MV.

Swallowing reflex was checked with stimulation
on root of tongue, in case of its presence, the act of
swallowing should be carried out involuntarily. Pres-
ence of cough reflex was checked during airway suc-
tioning with soft elastic catheter which contact with
posterior surface of epiglottis, anterior surface of lar-
ynx between the laryngeal cartilages, vocal cords and
subglottic space, tracheal bifurcation and segmental
bronchi bifurcation.

According to acid-base balance results and etio-
logy of disease, patients of both groups were divided
into those who had type I of ARF (hypoxemic) and
those, who had combination of types I and II of ARF

analysis (n=71)

type | of ARF
(n=60; 85.9 %)

1 + 1l type of ARF
(n=11; 14.1 %)

(hypoxemic-hypercapnic). To assess age-dependent
data patients were divided into age subgroups: sub-
group 1 — children 1 month — 1 year old; subgroup 2 —
children 1 — 3 years old; subgroup 3 — children 3 — 6
years old; subgroup 4 — children 6 — 13 years old; sub-
group 5 — children 13 — 18 years old.

Stages of the study: 1st day (d1), 3rd day (d3), 5th
day (d5), 7th day (d7), 9th day (d9), 14th day (d14),
28th day (d28).

Respiratory therapy was performed by ventilators
“Hamilton C1”, “Hamilton C3”, “VELA” in pressure
to control modes with taking into account "Recommen-
dations for mechanical ventilation of critically ill chil-
dren from the Pediatric Mechanical Ventilation Con-
sensus Conference (PEMVECC), 2016", and lung-
protective strategy, which had the aim to limit tidal
volume less than 6 ml/kg body weight, Pplato (plateau
pressure) less than 28 cm H20O, delta pressure less than
10 cm H20, and chose such Tin (inspiratory time), that
at least two RCexp (exhalation constants) will remain
on exhalations. The aim was to maintain 88-95 % of
blood saturation, PaO2 over 55-80 mm Hg, PaCO2 be-
low 55-60 mm Hg. Diaphragm-protective strategy of
MYV means to maintain spontaneous diaphragmatic ac-
tivity in patients (with no muscle relaxants administra-
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tion in case of sufficient oxygenation level and patient's
good synchronization with the ventilator), the fraction
of diaphragm thickening on ultrasonography over 15 %
with amplitude of movements 8-10 mm.

In group II of patients the criteria for readiness for
weaning from MV were: level of consciousness accord-
ing GCS over 11 points, according FOUR scale — over
12 points, level of sedation-agitation according Rich-
mond scale over — 1 and less than 1 point, presence of
cough and swallowing reflexes, leakage of gas mixture
near endotracheal tube more than 15 % of the total mi-
nute volume ventilation. We have monitored cuff pres-
sure (on endotracheal tube) with time frame 6-8 h, and
aim was to maintain cuff pressure 20-30 mm Hg.

The primary endpoint was the frequency of rein-
tubations, the secondary endpoint was the frequency
of complications (tracheostomy).

Statistical analysis of the study results was per-
formed using MS Excel 2017 with the calculation me-
dian [IQR - interquartile range], mean value taking
into account the standard deviation (M + o), the level
of significance p.

Results and Discussion. We made the analysis of

etiology of diseases which led to ARF and found out
that pneumonia was confirmed in 63 patients (77.8 %)

Table 1. Characteristics of patients

in group I and in 61 patients (85.9 %) in group II,
p = 0.03; acute respiratory distress syndrome (ARDS)
was confirmed only in 3 patients in group I (3.7 %),
p = 0.89; bronchopulmonary dysplasia in combination
with pneumonia was detected in 5 patients (6.2 %) in
group I and in 4 patients (5.6 %) in group I, p = 0.02;
acute obstructive bronchitis/bronchiolitis/bronchi-
al asthma in combination with pneumonia were con-
firmed in 10 patients (12.3 %) in group I and in 6 pa-
tients (8.5 %) in group 11, p = 0.08.

The frequency of reintubations in patients of the
age subgroup 1 was reduced in group II to 5.3 % com-
pared with 22.7 % in group I (p = 0.02), which was ac-
companied by a higher frequency of elective trache-
ostomy (before the first attempt of weaning from me-
chanical ventilation) which was 11 % in comparison
with 0 %, p = 0.001). The frequency of reintubations
in the age subgroup 2 was reduced to 5.9 % in group
IT vs 20 % in group I (p = 0.04), and elective trache-
ostomy was performed in 18 % patients in group II vs
5 % patients in group I (p = 0.05).

Comorbidities, surgery procedures and interven-
tions, pediatric risk of mortality and organ dysfunc-
tion levels are given in Table.1.

According to arterial blood acid-base balance re-
sults, it was found that there were 58 % with hypo-

Parameters Group I (n=81) Group II (n=71) pe
Comorbidities, number, (%)
Septic shock 24 (29.6 %) 21 (29.6 %) 0.92
Catechol-resistant septic shock 10 (12.3 %) 8 (11.3 %) 0.74
Acute cardiovascular failure 2 (2.5%) 1(1.4 %) 0.23
Malnutrition 49 (60.5 %) 45 (63.4 %) 0.32
Encephalopathy 26 (32,1 %) 22 (31 %) 0.11
Neuromuscular disorders 0 1(1.4 %) 0.09

Surgery procedures and interventions, number, (%)

Laparotomy and drainage 18 (22.2 %) 13 (18.3 %) 0.64

Thoracocentesis and chest drain insertion 12 (14.8 %) 14 (19.7 %) 0.33

Tracheobronchoscopy 36 (44.4 %) 29 (40.8%) 0.03
Pediatric risk of mortality level and organ dysfunction level

PRISM III, points 18.4+0.7 16.4+£0.9 0.27

Predicted mortality, % 10.1+2.6 12.6+3.8 0.12

P-MODS, points 5.240.3 4.1+0.4 0.18

Data are expressed as mean + SD or number (%); a — 2 test to compare two groups.
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xemic (I type) and 42% with hypoxemic-hypercapnic
(I + II type) ARF in 1 age subgroup; 82 % with hy-
poxemic and 18 % with hypoxemic-hypercapnic ARF
in 2nd age subgroup; 100 % had hypoxemic ARF in
3rd age subgroup; 88 % with hypoxemic and 12 %
with hypoxemic-hypercapnic ARF in 4th age sub-
group; 84 % with hypoxemic and 16 % with hypox-
emic-hypercapnic ARF in 5th age subgroup.

Common for patients with I and I + II types of
ARF were tachypnea, high minute volume ventilation
and hypoxemia. Unidirectional were also signs of di-
aphragm dysfunction in all age subgroups. Therefore,
the analysis of the studied data was performed in I
and II groups with no dividing results according to
type of ARF.

It was found that there were no significant diffe-
rences between group I and II in time when mechani-
cally ventilated patients achieved over 15 % (in com-
parison with minute volume ventilation) of respirato-

Table 2. Central nervous function assessment results

ry mixture gas leakage near endotracheal tube: in the
1st age subgroup it was achieved on d9 , in 2nd and
3rd age subgroups — on d7, in the 4th and 5th age sub-
groups — on d3. However, the frequency of postintu-
bation stridor with need for reintubation and MV had
significant differences and in 1st age subgroup where
it was 14 % in group I in comparison with 5 % in
group II, p = 0.02; in 2nd age subgroup — 15 % and to
0 %, p = 0.001, in the 3rd, 4th and 5th age subgroups
there were no incidences of postintubation stridor.
The current study shows that there were no signi-
ficant differences between groups at any stage of the
study (Table 2, Fig. 2) in level of consciousness ac-
cording Glasgow Coma Scale and FOUR scale. On
the other hand, it was found that along the study, level
of consciousness gradually increased and reach sub-
normal values on d7 and d9 stages in both groups. On
d1 in group I, these parameters were 10 [9.25; 10.75]
points and 10 [9; 12] points for GCS and FOUR, re-

Variable Study stage group I (n=81) group II (n=71) P?
Glasgow Coma Scale, d, 10 [9.25; 10.75] 10 [9; 10.5] 0.93
points

d, 11 [9.5; 11.25] 11 [9; 11.25] 0.42
d, 11 [9; 11.25] 12 [10.5; 12.5] 0.56
d, 12 [10.25; 12.25] 12 [11; 12.5] 0.87
d, 12 [11; 13] 13 [10.5; 13.5] 0.43
FOUR scale, points d, 10[9; 12] 10[9; 11.5] 0.98
d, 10 [9.5; 11.5] 11 [10; 11.75] 0.45
d, 12 [11.25; 12.5] 12 [11.5; 13] 0.72
d, 13 [11; 13.5] 13[12; 13.75] 0.59
d, 14 [12; 15] 14 [12.5; 15] 0.65
Ramsay sedation scale, d, 41[4.5; 3.75] 41[4.75; 3.5] 0.85
points
d, 3[4; 2.5] 4[4.25; 3.5] 0.24
d, 3[4; 1.75] 2 [3.5; 1.75] 0.19
d, 2 [2.5; 1.5] 2 [2.75; 1.5] 0.57
d, 2 [2.5; 1.5] 2 [2.25; 1] 0.35
Richmond sedation- d1 -2 [-3.25; -1] -1[-1.75; -0.5] 0.09
agitation scale, points
d, -1[-1.5; -0.5] -1[-1.25; 0] 0.42
d, 1[-0.5; 1.5] 1[0.5; 1.25] 0.32
d, 1[0.5; 1.5] 0[-0.5; 1] 0.39
d, 1[0.5; 2] 0[-1; 1] 0.12

Data are presented as median (Q25; Q75); a — Kruskal-Wallis test.
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Figure 2. Assessment of central nervous system (FOUR scale) and cough and swallowing reflexes presence.

spectively, and in group II — 10 [9; 10.5] points and
10 [9; 11.5] points (p = 0.93 and p = 0.98). On d3
these indicators were, respectively, in group I 11 [9.5;
11.25] points and 10 [9.5; 11.5] points, and in group
IT—11[9; 11.25] points and 11 [10; 11.75] points (p =
0.42 and p = 0.45). On d5 in group I level of con-
sciousness according GCS was 11 [9; 11.25] points,
on d7 increased up to 12 [10.25; 12.25] points and did
not change until d9, staying on 12 [11; 13] points. In
group IT level of consciousness according GCS on d5
was 12 [10.5; 12.5] points (p = 0.56), on d7 — 12 [11;
12.5] points (p = 0.87); on d9 was increased up to 13
[10.5; 13.5] points (p = 0.43).

Whereas according FOUR scale (Table 2, Fi-
gure 2) patients of group I were evaluated on d5 in
12 [11.25; 12.5] points, on d7 they had 13 [11; 13.5]
points and on d9 — 14 [12; 15] points. In group II these
data were 12 [11.5; 13] points (p = 0.72); increased up
to 13 [12; 13.75] points on d7 (p = 0.59), and up to 14
[12.5; 15] points) on d9 (p = 0.65).

There were no significant intergroup differences
in sedation level (Ramsay scale) at all stages of the
study (Table 2). This level was gradually decreased
from d1 to d9. On d1 in groups I and II these data
were 4 [4.5; 3.75] points and 4 [4.75; 3.5] points (p
= 0.85), on d3 — decreased in group I to 3 [4; 2.5]
points and in group II remained 4 [4.25; 3.5] points
(p = 0.24). On d5 in groups I and II, these indicators
were, respectively, 3 [4; 1.75] points and 2 [3.5; 1.75]
points (p = 0.19); on d7 — we also did not find diffe-
rences and data were 2 [2.5; 1.5] points and 2 [2.75;
1.5] points (p = 0.57), respectively. Our finding is the
fact that level of sedation 2-3 points according Ram-
say scale is safe to begin weaning from MV, andl 2
points — sufficient to complete weaning from MV.

The dynamics of sedation-agitation (Richmond
scale) had the following features: on d1 it was -2
[-3.25; -1] points in group I and -1 [-1.75; -0.5] points
in group II (p = 0.09); on d3 it was -1 [-1.5; -0.5]
points and -1 [-1.25; 0] points (p = 0.42); on d5 — in-
creased in both groups and was 1 [-0.5; 1.5] points
and 1 [0.5; 1.25] points (p = 0.32). On d7 and d9 in
group I it remained on 1 [0,5; 1.5] points and 1 [0.5; 2]
points, whereas, in group II it was lower — 0 [-0.5; 1]
points and O [-1; 1] points (p = 0.39; p = 0.12). Thus,
the level of sedation-agitation according Richmond
scale in patients of group I on d7 and d9 were to close
to agitation, in comparison with group II.

In the current study presence of cough and swal-
lowing reflexes in both groups of patients are summa-
rized in Table 3, Figure 2. In group I on d1, d3, d5 these
data were 75.3 %, 79 %, 82.7 %, become 83.9 %, on
d7 and did not change more. In group II such data were
80 % on d1 (p =0.28); 85.9% on d3 (p = 0.12), 87.3 %
on d5 (p = 0.23); and 88.7 % from d7 (p = 0.41).

Our study demonstrated that for patients with dif-
ferent types of ARF in case of bulbar disorders and in-
ability to swallow liquids prognosis for weaning from
MYV was favorable in case of lower airway protection
with cuffed tracheostomy tube and maintaining cuff
pressure of at least 15-20 mm Hg.

Thus, comparison dynamics of consciousness
level according to Glasgow Coma Scale and FOUR
scale, the hypothesis that FOUR scale might more
detailed evaluated mechanically ventilated patients
was confirmed. Similarly, the Richmond agitation-se-
dation scale tends to have a higher diagnostic value
compared to Ramsay sedation scale, as it allows us to
assess not only the level of sedation, but also the agi-
tation that occurs in patients on MV.
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Table 3. Presence of cough and swallowing reflexes

Indicator Study stage I group (n=81) II group (n=71) pe
Presence of cough and d, 61 (75.3 %) 57 (80 %) 0.28
swallowing reflexes, n (%)
d, 64 (79 %) 61 (85.9 %) 0.12
d, 67 (82.7 %) 62 (87.3 %) 0.23
d, 68 (83.9 %) 63 (88.7 %) 0.41
d, 68 (83.9 %) 63 (88.7 %) 0.41
d, 68 (83.9 %) 63 (88.7 %) 0.41

Data are expressed as number (%); a - x 2 test to compare two groups.

Frequency of elective tracheostomy before the
first attempt to wean patient from MV in 1st age sub-
group was higher in group II (11 %) in comparison
with 0 % in group I (p = 0.001). Thus, a comprehen-
sive approach to assessing central nervous system
function with taking into account markers of submu-
cosal edema of trachea which lead to postintubation
stridor, the frequency of reintubations was reduced to
5.3 % in group II compared with 22.7 % in group I
(p = 0.02). The frequency of elective tracheostomy
in 2nd age subgroup was 18 % in group II, compared
with 5 % in group I (p = 0.05), and the frequency of
reintubation was reduced to 5.9 % in group II com-
pared with 20 % in group I (p = 0.04). All listed above
might be explained by the inclusion in criteria for safe
and effective weaning from MV signs of bulbar dis-
orders, which were detected in group II before wean-
ing due to proposed by us patient assessment strategy.
In addition, it should not be interpreted as a complica-
tion of treatment due to the fact that this strategy helps
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O. B. ®/IMK

JbBiBCbKUIA HAaLiOHa/TbHUIA MEAVYHWI YHIBEPCUTET iMeHi JaHnna ranmubkoro

HEBJIAJIE BULTYUEHHS BLI IITYYHOT BEHTWJISILIT JIETEHD V JIITEI TA HLISAXY IOTO
YHNRHEHHA

Mera po6oTu: BU3HAUMTH NPUYHHHU HEBJAOoro BifmyueHHs Bif IIBJI 3ane)xHO Bifj MapkepiB mi/j3B’13K0BOro HabpsiKy Tpaxei, piBHs
cepauii Ta cepatlii-a)kuratlii, 3MiH HEBPOJIOTIUHOTO CcTaTycy Ta Oy/ib0apHUX MOpPYILIeHb y AiTell 3 Pi3HUMHU GopMaMu AUXanbHOI Hes0-
CTaTHOCTI.

Marepiamu i meToau. [1poBeZieHO IPOCTIEKTHBHE KOTOPTHE OJHOLIEHTPOBe AOC/i/PKeHHs Y BififieHHi aHecTe3iosorii 3 1bKkamu iHTeH-
cueHoi Tepanii KHIT JIbBiBcbKOi 06/1acHOT AuTsiuoi KiiHiuHoi jikapHi “OXMATIUT”. Jo gociimkenHs 6yno BKIoueHo 89 marjieHTiB
(Bik 1 Mic. — 18 poKiB) 3 rOCTPOIO AMXa/NbHOIO HEeJOCTATHICTIO, 1110 noTpebysanu I1IBJT noHaz 3 n06M. Ix Gy/o posziseHo BUNagKoBUM
YMHOM Ha JiBi rpymu. Y I rpymi 3acTocoByBanu jlereHeBo-IIpOTeKTHBHY crparerito I1IBJI, orjiHioBamm (yHKLif0 IleHTpanibHOI HepBOBOI
CUCTEMH Ta Bi/[COTOK BHTOKY [JUXajbHOI CyMillli Tonpu iHTyOaLiiiHy Tpy6Ky; B II rpymi — jiereHeBO-TIPOTEKTUBHY Ta AiadparM-mpo-
TeKkTHBHY cTparerii IIIBJI, oriHroBamM (yHKIito [leHTpaabHOI HEPBOBOI CHCTEMH Ta BpaxOByBasll OTPUMaHi pe3y/ibTaTy PH BifimydeHHi
Biz LIBJI, oijiHoBaiu Ta BpaxoByBaiu MpH BifnydenHi Big IIIBJI BiIcCOTOK BUTOKY AWMXalbHOI CyMillli TONPH eH/0TpaxeanbHy TPYOKY.
TTepBUHHOIO KiHL|eBOIO TOUKOIO OL|iHIOBAaHHS OyJia yacToTra peiHTy0alliif, BTOpMHHIMM TOUYKaMHM OLIiHFOBaHHS Oy/ia 4acToTa yCK/laJHeHb
(TpaxeocTtomii). ITarienTiB Oys0 po3zineHo Ha BikoBi migrpymu: 1 miarpyma — giti Bikom 1 mic. — 1 pik; 2 migrpyna — gitu 1-3 pokuy;
3 migrpyna — aitu 3—6 pokis; 4 niarpyna — giti 6 — 13 pokiB; 5 nigrpyna — gitu 13—18 pokis. 1o aHani3y JaHuX BK/IHOUeHO 82 naLjieHTH.
Pe3ysibTaTH JOC/IiKeHb Ta ix o6roBopenHsa. Yactora peiHTybarliii B marieHTiB 1-i BikoBoi miarpymu Oyna 3umwkena B II rpymi o
5,3 % mnopiBHsHO 3 22,7 % B I rpymi (p=0,02), 110 CyrnpoBo/KyBaa0Cs BULIOK YaCTOTOR I/IaHOBOTO HaK/IaJaHHs TPaxeoCToMH (0
niepiuoi cripobu Biguyuenss Big [IBJI) cepes natientis I rpynu nopisusiHo 3 I rpynoro (11 % nopieasito 3 0 %, p=0,001). Yactora
peinTy6aLiit B 2-i BikoBiit migrpymi 6yna 3umwkeHa z0 5,9 % B 11 rpymi nopieusiHo 3 20 % B I rpymi (p=0,04), a HaK/1aJaHHsS TPaXxeoCTo-
MH notpebyBanu 18 %, nopiBasiHO 3 5 % B II Ta I rpymi BignosiaHo (p=0,05).

He BusiB/IEHO [JOCTOBIpHMX BiAMiHHOCTel yacToTH peiHTy0arliii cepes narjienTis: 3-1 BikoBoi miarpynu (14,2 % B I rpymni nopisHsiHO 3
11,1 % B II rpyni, p=0,31); nauieHriB 4-i BikoBoi miarpynu (13 % nopiBusHo 3 17 %, p=0,19); 5-i BikoBoi migrpynu (6 % nopiBHsIHO
37 %, p=0,72).

Ki1ro4oBi cj10Ba: 1ITYYHA BEHTUIISALIiS IeTeHb; JiTH.
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3 40CBI4Y POBOTU

O. B. ®UJ1bIK

JIbBOBCKMIA HALMOHa/bHbI MEAVLMHCKUI YHUBEPCUTET UMEHN [aHnna Fanmukoro

HEYJIAYUHOE OTJIYUEHUE OT UICKYCCTBEHHOI BEHTWISILVU JIETKUX Y JIETEM U IIYTHU ET'O
MMPETOTBPAIIEHNA

Llens paGoThbl: yCTaHOBUTH MPUYMHBI HEY/AUHOTO OT/IydueHust oT VIBJI B 3aBUCHMOCTH OT MapKepoB TIO/CBSI304HOTO OTEKa TPAXeH,
YPOBHSI Cefaliiyl ¥ Ce/jal{in-a)KUTaL[11, H3MeHeHUl HeBPOIIOTHUeCKOro cTaTyca ¥ Oynb0apHbIX HapyLleHH# y JeTeil C pasiTuYHBIMU
(opmamu JbIxaTebHOM HeJJ0CTaTOUYHOCTH.

Marepuansl u MeTojbI. [IpoBezieHO TIPOCIEKTHBHOE KOTOPTHOE OJJHOLIEHTPOBOE HCCIe/loBaHNe B OT/le/IeHUH aHeCTe3HOIOTUH C KOH-
Kamu HTeHCHBHOM Tepanuu KHIT JIbBOBCKO#t 06/1aCTHO# fjeTCKo# KnHnueckoit 6ombauLpl “OXMATIET”. B nccneoBanme BK/toue-
HO 89 marueHToB B Bo3pacTte 1 Mec. — 18 /1eT ¢ ocTpoy AbIxaTebHON HeJJ0CTaTOYHOCThIO, Tpebytoriux VIBJI 6osee 3 cyTok. OHM ObLIN
Cyly4aiiHBIM 00pa30M paszesieHsbl Ha 2 rpymmbl. B [ rpymime nprMeHsuIH 1erouHo-NMpoTeKTHBHYO0 cTpareruio VIBJI, oljeHuBamm GyHKIHIO
L|eHTPa/IbHOW HEePBHOM CHCTEMBI 1 MPOLIEHT YTEeUKH /[bIXaTelbHON CMeCH BO3J/e 3H/0TpaxeanbHoW TpyOKu; Bo II rpymme — nerouHo-
MPOTeKTUBHYIO U AuadparM-npoTeKTUBHYO cTpaTeruu VIBJI ¥ yuuTbiBany pesy/abTaThl OLleHKU (QYHKIMY LieHTpalbHOW HepBHOU CH-
CTeMBI ¥ YTeUK{ JbIXaTeJbHON CMeCH BO37Ie SHJ0TpaxeanbHOW TPyOKH NpH rpoBefieHUH oTiydeHus: ot VBJI. [TepBudHON KOHEUHO
TOUKOH OLIeHKH ObljIa YacToTa peMHTYOALMi, BTOPUUHBIMY TOUKaMH OL|eHKH Oblla yacToTa OCIOKHEHHH (Tpaxeoctomun). IlaijieHTbl
Ob1IM pas/iesieHbl Ha BO3pacTHble NOArpynmbl: 1 nogrpymnmna — fety 1 Mec. — 1 rog; 2 nogrpynna — getu 1-3 roga; 3 nogrpymnmna — et
3-6 net; 4 nogrpynna — getu 6 — 13 ner; 5 noarpynna — gety 13—18 niet. B aHanM3 JaHHBIX BK/IOUEHO 82 maljdeHTa.

Pe3ynbTaThl HCC/Ief0BaHUI M MX 00cyxaeHne. YacToTa perHTy0OaLMi y MaljeHToB 1-i BO3pacTHOMW MOArpyMNIbl OblIa CHIDKEHa BO
II rpynme go 5,3 % no cpaBHeHuto ¢ 22,7 % B I rpynre (p = 0,02), uTo CONpoOBOX/a/0Ch BbICOKOW YaCTOTOM M/IaHOBOTO HaJIOXKEHUs
TPaxeoCTOMBI ([0 TTepBOii TOMBITKH 0T/TyueHust oT VIBJT ) cpeau matuenTos 11 rpymie! o cpaBHeHuto ¢ I rpymmoii (11 % no cpaBHeHHIO
¢ 0%, p=0,001). YacTtora peunTy6aruii Bo 2-it Bo3pacTHoi noArpymie 6bl1a CHIKeHa 10 5,9 % Bo I uccieyemoii rpyrre rmo cpaBHe-
Huto ¢ 20 % B I uccnenyemoii rpymnre (p = 0,04), a B TpaxeocToMuu Hyxjanuch 18 % no cpaBHeHuto ¢ 5 % cootBeTcTBeHHO (p = 0,05).
He BbIsSIB/IEHO JOCTOBEPHBIX Pa3/IMUMil YaCTOTHI PEUHTYOANNI cpeaiy ManeHToB 3-if Bo3pacTHOM noArpymmsl (14,2 % B repBoii rpymie
o cpaBHeHuto ¢ 11,1 % Bo II rpymme, p = 0,31); 4-# Bo3pacTHOU noArpymmnsl (13 % mo cpaBHenuto ¢ 17 %, p = 0,19); 5-if Bo3pacTHOU
noarpymrsl (6 % o cpaBHeHuto ¢ 7 %, p = 0,72).

KiroueBbie cj10Ba: HCKYCCTBeHHAas BeHTWU/IALIWA JIETKUX; NeTH.
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