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Pestome. Tepmouneansyuon wuxacmianuunap (THT) 3amonasuil Kiunuk KOMOYCMUOIOSUSHUHS ACOCULL MYAMMO-
aapuoar bupu 6yaub Koamoxoda, 0y 3ca KOMOUHAYUANAH2AH MEPMUK WUKACTIAAHUWLAD OULAH 02pu2aH 6eMopaapHu 0aeo-
nawea anoxuoa vmubdop bepuwinu maiab xunaou. Maxonaoa THThu mawxuciaw, onounu oauw 6a 0A80IAUHUHS OO0JI-
3ap6b macananapu, HCymaadaw ac@urcus, HApac emuwmMosuUIUeU 64 OOWKA ACOPAMIAPHUHE ONOUHU ONUUL YCYIIApU
Kypub uuxunean. Acocuii 3vmubop Hagac onuwiHu Kyniao-KyeeamiauiHy ONMUMAaLIauWmupuw, Hapac uyiiapunu mosa-
AW 8a camapany aHMubUOMUK mepanusic y4yH 6poHxockonusoan oudarlanuwea Kapamuiean. A30m okcuou, aHmuox-
cudanmaap 8a cypaxmanm époamuoa 10KOpU Yacmomany eHMUIAYUA 64 UHLATAYUSIAPHU KYIIAW UCMUKDOLIU 0d80-
Jaut ycynnapu cugpamuoa myxokama KUIuHMOKOA.

Kanum cyznap: mepmounzansyuon scapoxamiap, pecnupamop emuuMosyuniux, Hagac wyiiapu caHayuscu,
FOKOPU 4aCMOmany 6eHmMuIsyus.

Abstract. Thermal inhalation injuries (TII) remain one of the main problems in modern clinical combustiology, re-
quiring special attention to the treatment of patients with combined thermal injuries. The article discusses current issues
of diagnostics, prevention and treatment of TIT, including methods for preventing asphyxia, respiratory failure and other
complications. The main attention is paid to the optimization of respiratory support, the use of bronchoscopy for airway
sanitation and effective antibiotic therapy. The use of high-frequency ventilation and inhalations using nitric oxide, antiox-
idants and surfactant is discussed as promising treatment methods.

Keywords: thermal inhalation injuries, respiratory failure, airway sanitation, high-frequency ventilation.

The technogenic way of society development caus-
es a high level of traumatism. According to the literature,
injuries and poisonings have taken the first place among
the causes of death of the population, ahead of cardiovas-
cular and oncological diseases [3, 25]. Among the causes
of trauma, burns occupy 4-5%, nevertheless, the number of
patients with severe thermal injuries has increased, as well
as lethality over the last decade [1, 7, 8, 38].

Literature data show that the combination of respir-
atory and cutaneous lesions occurs in about 30% of cases
of severe burn injury. This is primarily due to the increas-
ing number of burn victims who have been injured as a
result of multifactorial injury from high temperature, toxic
gases and others [23, 31].

Thermal inhalation injuries (TIT) are constant com-
panions of road, aviation, railway, in mass disasters, indoor
fires, explosions in mines, in the shops of factories and

plants and therefore remains a relevant section of clinical
combustiology [13, 14, 15, 17, 18].

One of the most urgent problems of modern
combustiology is the optimisation of treatment of severe
thermoinhalation trauma [2, 4].

After diagnosing the area and depth of skin lesions,
determining the severity of inhalation trauma, taking into
account clinical and laboratory signs of carbon monoxide
poisoning, the main tactical task in victims with combined
thermal trauma is to prevent possible complications of in-
halation trauma and to conduct antishock treatment. In the
first hours from the moment of injury, the most formidable
complication of upper respiratory tract damage is asphyxia
caused by laryngeal oedema. The clinical picture develops
quite rapidly, sometimes leaving the clinician no time to
carry out conservative measures. In order to prevent upper
airway obstruction, many authors recommend tracheal in-
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tubation in case of endoscopic findings indicating a high
risk of laryngeal oedema development in severe thermo-
chemical damage of the respiratory tract [32, 41]. If
fibrobronchoscopy or laryngoscopy cannot be performed at
the time of admission, the doctor should be alerted to the
possible need for tracheal intubation by such phenomena
as dysphonia or aphonia, stridor breathing, and complaints
of choking [34, 35].

The method of intubation (transoral, nasotracheal or
tracheostomy) does not matter, because the incidence of
purulent complications, according to T.Lund et al. (1985),
is primarily related to the duration of intubation, not the
method of endotracheal tube insertion. At the same time,
some authors do not recommend resorting to tracheostomy
even during prolonged ventilatory support because of the
high probability of developing such serious complications
as tracheostomy infection, necrotising tracheobronchitis,
pneumonia, pressure sores, and tracheal strictures [9, 37].

According to many authors [5, 16, 22, 26], timely
initiation and adequate respiratory therapy in victims with
multifactorial respiratory tract injuries has a positive effect
on the course and outcome of burns disease. Indications for
tracheal intubation and various types of respiratory support
(assisted, high-frequency, controlled ventilation) for se-
verely burned patients are:

* signs of respiratory failure;

« lack of consciousness;

 severe thermal damage to the upper respiratory
tract and combustion product damage throughout the res-
piratory tract.

Clinical experience testifies that the use of high-
frequency ventilation (HFVL) is preferable in victims with
inhalation trauma. A.G.Klimov et al. (2006), E.F.Haponic
et al. (1993), T.Shimazu et al. (1998) in experiments and
clinical studies showed that this type of respiratory support
has a beneficial effect on the condition of burned people,
as it allows to provide adequate oxygenation and ventila-
tion using low concentrations of inhaled oxygen and peak
pressure in the airways. In addition, this mode of ventila-
tion increases the clearance of endobronchial secretion,
prevents atelectasis, being one of the ways to prevent the
development of pneumonia and acute lung injury syn-
drome [39, 41,].

One of the ways to prevent the development of
SOPL is to improve pulmonary microcirculation and re-
duce hypertension in the small circle of blood circulation
[32]. For this purpose, B.A.Pruitt et al. (1995) recommend-
ed inhalation of nitric oxide (NO - concentration in the
breathing mixture 20 parts/million), which, according to
J.Rodriquez et al. (1993), A.M.Schultz (1997), M.J.Saliva
(1997), prevents platelet aggregation, has a
bronchodilating effect without affecting systemic
haemodynamics. In the same work the authors studied anti-
inflammatory and antioxidant mechanisms of action of
pentoxifylline. The results obtained indicate the effective-
ness of antioxidant protection of this drug in victims with a
high risk of acute lung injury syndrome [5, 6].

A promising direction in the treatment of this for-
midable complication is the use of exogenous surfactant
and its precursors. Positive results were obtained with
endobronchial administration of exogenous
dipalmitylphosphatidylcholine (DPPC) in experiment [40].
N.Pallua et al. (1997) reported the successful use of exoge-

nous surfactant in victims with inhalation trauma compli-
cated by the development of distress syndrome.

Y.M.Tarasenko et al. (2005) published a report on
successful long-term inhalation application of exogenous
surfactant (surfactant BL) in the treatment of acute lung
injury syndrome developed against the background of
reperfusion syndrome.

No less serious problem in burned patients with
respiratory tract lesions are purulent complications (pneu-
monia, purulent tracheo-bronchitis), which develop early
enough and give a high percentage of mortality. The basis
of prevention and treatment of these complications is regu-
lar sanation of the tracheobronchial tree, as well as rational
antibiotic therapy. The frequency of performing sanation
fibrobronchoscopy depends on the severity of airway dam-
age, the severity of purulent inflammatory processes in the
mucosa of the trachea and bronchi, the use of an intubation
tube or tracheostomy cannula during treatment. In severe
cases, sanation fibrobronchoscopy is performed several
times a day. During sanation 2% solution of soda, physio-
logical solution, antiseptic solutions - 0.5% solution of
dioxidine, 0.5% solution of metrogil are used. To stimulate
reparative processes of the mucous membrane of the tra-
cheobronchial tree 10% actovegin solution is widely used
[27].

The choice of antibiotics is no less important. Most
authors recommend prescribing antibacterial drugs only
after bacteriological examination and determination of
sensitivity of microflora isolated from bronchial flushes
[38]. Taking into account the significant frequency of
pneumonia development in victims with severe and ex-
tremely severe respiratory tract damage, as well as the high
risk of generalisation of the infectious process when com-
bining skin burns and respiratory tract damage, it is rea-
sonable to start antibiotic therapy from the first day from
the moment of injury [27, 30]. When conducting empirical
antibiotic therapy, it is recommended to prescribe drugs
taking into account the data of epidemiological monitoring
of the department, since the analysis of the results of bacte-
riological examination of bronchial flushes and lavage flu-
id confirms the contamination of the respiratory tract as
early as 12-24 hours after admission of the victim [25,30].

It is established that TIT is accompanied by stress-
response, hypoxia and inflammation, which are the main
triggering mechanisms of active lipid peroxidation. There-
fore, the inclusion of the antioxidant mexidol in the com-
plex therapy of patients with TIT significantly reduces the
degree of expression of respiratory lipid peroxidation/ an-
tioxidant system [33].

Inhalation of sodium bicarbonate solution, eufylline
2.4%-10 ml, adrenaline 0.1%-1 ml are also indicated to
prevent mucosal oedema of the respiratory tract. If the air-
ways are affected, it is desirable to apply a
microtracheostomy to inject directly into the trachea me-
dicinal mixtures containing mucosal and bronchodilators,
antibiotics and antiseptics [19].

Whereas V.P.Lapshin et al. (2000)
electrostimulation with "Elektronika-2M" apparatus of
Zakhariev-Ged zones of trachea-bronchi-lungs at TIT and
noted improvement of external respiration indices due to
improvement of respiratory cycles and increase of respira-
tory volume, which led to increase of maximal lung venti-
lation.
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Healing of tracheobronchial mucosa defects in pa-
tients with TIT is achieved when reflex stimulation of low-
intensity laser irradiation is included in the complex of
treatment measures [24].

Using nebuliser therapy in patients with TIT
V.A.Efremov et al. (2004), Ch.R.Hodzhakulov et al.
(2004) observed improvement of bronchial drainage func-
tion and reduction of bronchorrhoea.

Respiratory tract injuries in combination with skin
burns significantly affect the course of burn disease, exac-
erbating the severity of burn shock and leading to the de-
velopment of life-threatening conditions. Accordingly,
therapeutic tactics in these victims have certain peculiari-
ties. First of all, they concern such issues as the volume
and composition of infusion therapy, indications for artifi-
cial ventilation, prevention of possible complications.

The volume of infusion therapy in burned patients
with inhalation injury is recommended to be increased by
40% of the calculated [16,]. T.L.Lee-Chiong (1999) sug-
gests increasing the amount of transfused solutions, in case
of respiratory tract lesions, by 2 ml/% of burn wounds/kg
body weight, achieving a steady rate of diuresis of at least
0.3-0.5 ml/kg/hour. N.T.Dai et al. (1998) recommend using
the Parkland formula (4 ml/kg/% burn) while monitoring
diuresis at 0.5-1 ml/kg/hour. At the same time, P.Reper et
al. (1998) suggests infusion of solutions in volumes ex-
ceeding 10 ml/kg/day, while achieving haemodilution with
haematocrit not exceeding 35%.

The composition of transfused solutions should be
selected taking into account water-electrolyte disorders,
shifts in acid-base state and increased energy requirements.

To improve blood rheological properties and micro-
circulation it is recommended to use colloidal solutions in
the volume of 5-7 ml/kg/day [25]. The use of fresh frozen
plasma, human albumin is preferable, but not earlier than 8
hours from the moment of injury [30].

Unresolved and controversial is the question of the
advisability of prescribing glucocorticoids in victims with
inhalation trauma, given the high risk of purulent-septic
complications in this category of burn victims.

G.W.Welch et al. (1977), B.A.Pruitt et al. (1995) in
their experimental work and in the clinic [21] proved that
the use of glucocorticoids significantly increases mortality
and doubles the number of positive haemocultures, which
is accompanied by an increase in the number of purulent
complications [12, 20].

Thus, despite the achieved certain successes in the
treatment of victims with combined thermal trauma, a wide
arsenal of modern pharmacological agents and medical
equipment, it should be recognised that the existing princi-
ples of treatment of this severe category of victims are
mainly syndromal in nature, and therapeutic and tactical
algorithms require further development, depending on the
severity of respiratory trauma and prognostic assessment of
the outcome of combined thermal trauma.

In summary, it should be noted that thermal lesions
of the respiratory tract have a clearly defined clinic, fea-
tures of diagnosis, course and a pronounced specificity of
treatment. Only an integrated approach to solving these
issues,  participation  of  various  specialists -
combustiologists, bronchologists, therapists, physiothera-
pists - can accelerate recovery and return to social and la-
bour activity of this severe contingent of victims.
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HEPA3PENIEHHBIE ITPOBJIEMbI B JIEYEHUH
ITAITUEHTOB C TEPMOUHT AJIALTHOHHBIMH
TPABMAMH

Pysuboes C.A., Haxcmuoounos 3.A., Xypcanos E.D.

Pe3tome. Tepmouneanayuonnvie mpasemol (THUT)
ocmalomes 0OHOU U3 2NABHBIX NPOOIeM 6 COBPEMEHHOL
KIUHUYEeCKOU  Kombycmuonoeuu,  mpedys  0co602o
BHUMAHUSA K JeYeHUr0 NAYUeHmo8 ¢ KOMOUHUPOBAHHBIMU
mepmMuiecKumMu mpaemamu. B cmamve
paccmampusaromes, akmyaibHvle 8ONPOChl OUACHOCIUKY,
npogunakmuxu u aevenuss THT, exmouas memoowl
npoghunakmuxu acghukcuu, pecnupamopHotl
HedocmamoyHocmu U opyeux ociodicHenuu. OcHoHoe
BHUMAHUe  YOeleHO — ONMUMU3AYUU  ObIXAMENbHOU
NOO0EPIHCKU, UCNOIB30BAHUIO DPOHXOCKONUU Ol CaHaAyuu
ObIXAMENbHBIX nymeti u aghpexmugrotl
anmubuomuxomepanuu. Ilpumenenue 6blCOKOUACMOMHOU
GEHMUNAYUY U UHSATAYUU C UCNONb3OBAHUEM OKCUOA
azoma, AHMUOKCUOAHMO8 U cypdhakmanma oocyxicoaemcs
KaK nepcnekmusHbie Memoobl N1e4eHUsl.

Knrouesvle cnosa: mepmounzanayuonnsie mpasmol,
pecnupamopHast He00CmamouHOCmb, canayus
ObIXamenbHblX Hymell, GblCOKOYACMOMHAs BeHMUNAYUSL.
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