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Iesb uccaenOBaHUS: ONIPEEUTh YACTOTY PA3BUTHUSI U XapPAKTeP PECIUPATOPHBIX HAPYLIEHUH Y GOJIBHBIX € 0C-
JIOKHEHHOI TPaBMOII MIEITHOTO OT/IesIa TIO3BOHOYHKKA B 3aBUCIMOCTH OT UCXO/IHOTO HEBPOJIOTHYECKOTO JIehUInTa.

Marepuaiubl 1 MeTozbl. [IpoBeieH peTpOCIIEKTHBHBIN CPABHUTEIBHbIN aHaIN3 TedeHust 3a60eBatust y 52 ma-
IMEHTOB C OCJIOKHEHHON TPAaBMOH MICHHOr0 OT/eia TO3BOHOYHUKA: IPyIia A — II0JIHOE MOBPEsKAeHIE CIIMHHOTO
Mmosra (ASIA A) — 37 6ombHbix; rpynna B — uenosinoe nospesxaenne (ASIA B) — 15 GosbHbix. OneHuBanu Tsi-
JKECTb COCTOSTHUS MAIMEHTOB 110 NHTETPAJIbHBIM IITKaJIaM, TIOKa3aTeIn PecipaTOPHOTo NaTTepHa M TOPAKOILYJIbMO-
HaJbHOHU TO/IATJIMBOCTH, Fa30BbII COCTAB U KUCJIOTHO-OCHOBHOE COCTOSIHUE KPOBHU. PeructprupoBain KOJIUYECTBO
GOJIBHBIX, HYKAABIIMXCS B TIposionrnposantoii UBJI, paurensHocts MBJI, 4acToTy pasBUTHS HO30KOMHUAIBHON
[THEBMOHWH, TUTeIbHOCTD 1pebbiBatust B OPUT, cpoku cTannoHapHOTO JIeYeHus], JIETATbHOCTb.

Pesyabratel. Cpennuii 6asr 1o mkanam APACHE IT u SOFA y 6osbrbix B rpyiiiie A umest GoJiee BBICOKHI
ypoBeHb. PasButune ocTpoil [bIXaTeNbHOI HEAOCTATOYHOCTH TPeGOBaJIO IpoBeaeHust auTeabuoit UBJI (6osee
48 u) B rpymme Ay 91,4% Goubtbix, a B rpyiie By 53,3% 60sbHbIX. BeHTUISTOP-aCCOIMUPOBAHHAS THEBMOHSI
ocsioxkHuIa Tedenne 3abonesanus y 81,3% GoabHbix rpymibl A u'y 62,5% rpynis B ¢ pazsuTtuem cencuca B 25%
u B 12,5% caydasax coorBercTBeHHO. CTATHCTHYECKU 3HAYMMOE YXY/IIIeHNe GUOMEXaHNYECKUX CBOMHCTB U Ta30-
06MeHHOW (BYHKINH JIETKUX BBISIBIEHO Y OOJBHBIX, OCTOKHEHHBIX CEITUYECKON TTHEBMOHUEI.

3akmouenne. OcoxxHeHHasT TpaBMa IeiHOTo oTiesia mo3Bonounnka tuna ASIA A u ASTA B onpezensier na-
JITYIE JIbIXaTeTbHOI HeI0CTATOYHOCTH HelporeHHOTO reresa. [Ipucoeantenie nHGEKITNOHHBIX OPOHXOTETOYHBIX
OCJIOKHEHU ycyrybJisieT TedeHue JbIxaTeIbHOIl Hegoctarounoctu y nanueHToB ¢ ASIA A B 70,3%, ¢ ASIA B B
33,3% caydae. PasButie 1myJIbMOHOTEHHOTO CETICHCA MTPUBOJUT K YXY/IIEHNIO GHOMEXaHUYECKIX U Ta3000MeH-
HOIT (QYHKIIUI JIETKUX ¥ YBEJIUYUBAET BEPOSTHOCTD HEOIATOIPUSTHOTO HCX0/1a 3ab0eBanust B 77,8% ciyuaes. Boi-
COKas 4aCcTOTa PEeCIUPATOPHDBIX HAPYIIEHUH Y TTAIIMEHTOB C OCJOKHEHHON TPaBMOU MIEHHOTO OT/ie/Ia TO3BOHOYHU -
Ka TpeOyeT CBOEBPEMEHHOTO IPUHSTHUS PEIIEHUs] 0 HEOOXOAUMOCTH PECITHPATOPHOI MONIEPKKH, 0COOEHHO Y
MAIMEHTOB C MTOJHBIM TTOBPEXkK/ICHIEM CIIMHHOTO MO3Ta.

Knrouegwte cnosa: ocnoscnennasn mpaema n0360HOUYHUKA,; pecnupamopHble 0CJI0HCHEHUA; 6EHMUNAMOP -
accouuuposantas NHEBMOHUA; Cenuc, jemajlbHoCMmsb

Objective. Evaluating the results of respiratory therapy in patients with complicated traumatic injury of the
cervical spine.

Materials and methods. A retrospective comparative analysis of the clinical course was carried out in 52
patients with complicated traumatic injury of the cervical spine: group A: complete spinal cord injury (ASIA A),
37 patients and group B: incomplete injury (ASIA B), 15 patients. The severity of patients' status on integral
scales, parameters of the respiratory pattern and thoracopulmonary compliance, gas composition, and acid-base
status of the blood were assessed. Data on patients who required prolonged mechanical ventilation, duration of
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mechanical ventilation, incidence of nosocomial pneumonia, duration of stay in the ICU, time of hospital treat-
ment, and mortality were included in the analysis.

Results. The average APACHE II and SOFA scores were higher in group A patients. The development of the
acute respiratory failure required long-term mechanical ventilation (more than 48 hours) in 91.4% of group A
patients and in 53.3% of group B patients. Ventilator-associated pneumonia complicated the disease in 81.3% of
group A patients and 62.5% of group B patients and was accompanied by sepsis in 25% and 12.5% of cases, respec-
tively. Statistically significant deterioration of biomechanical properties and gas exchange function of the lungs
was observed in patients complicated with septic pneumonia.

Conclusion. Patients with complicated ASIA A and ASIA B cervical spine injuries demonstrate the presence
of respiratory failure of neurogenic origin. In addition, the infectious bronchopulmonary complications aggravat-
ed respiratory failure in patients with ASIA A injury in 70.3% versus 33.3% in patients with ASTA B. Development
of pulmonogenic sepsis led to deterioration of the biomechanical and gas exchange functions of the lungs and
increased the likelihood of unfavorable outcome of the disease in 77.8% of cases. The high incidence of respiratory
disorders in patients with complicated cervical spine injury requires timely decision on ventilatory support, espe-
cially in patients with complete spinal cord injury.

Key words: complicated spinal injury; respiratory complications; ventilator-associated pneumonia; sep-
sis; mortality
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BBenenne

[Tepestombl 1IeitHOTO OT/ETA TIO3BOHOYHUKA CO-
craBystior npubnusuresnvHo 20—30% Bcex mepeno-
MOB T03BOHOUHMKA, 3 HUX 10—30% compoBoska-
I0TCSI TOBPEKJACHUEM CIIMHHOTO Mo3ra. llepesombr
C3—C7 103BOHKOB cOCTaBJSIOT OKOJo 80% Beex
TPaBM IIEHHOTO OT/iesia 03BOHOUHUKA. OcoOeHHO
yacTo noppeskaanrcesa Hanbosee nogsuxkubie C4—C5
u C5—C6 cermentnt [1, 2]. CrencrtBuemM TpaBMbI
CIIMHHOTO MO3ra sBJigercd pediekTopHas aenpec-
CUS HUXKE YPOBHS €O TMOBPEKICHUS B pe3yJbraTe
[IPEPbIBAHKMSA [IOTOKA HUCXOAIIEH BO30YKaaIomneil
HMITYJIbCAIIUN 13 BBIIIEJIEKAIUX IEHTPOB, YTO KJIH-
HUYECKW TPOSBJSETCS Pa3BUTHEM HEHPOTCHHOTO
moka. [Ipekpanienue achdepeHTHON cCuMITaTUYeCcKoi
UMITYJIBCAI[UE COTIPOBOK/IAETCS] CTOUKO OpajnKap-
Jeil, morepeil 6a3aJbHOI0 TOHYCA MBI COCYINC-
TOI CTEHKM C PAa3BUTHEM TUIIOTEH3UU U HAPYTIICHUEM
nepdysun opranoB u TkaHel [3]. [lapammu mexpe-
GEPHBIX MBIIIII] ¥ MBIIIII] JKHBOTA TIPUBOJIUT K aJIbBEO-
JISTPHOM TUTIOBEHTUJISIIIMY M HAPYIIIEHUIO JPeHaKHON
(OYHKIMU JIETKUX, 4TO 00YCJIABIUBAET 33/IEPKKY Ce-
KpeTa B TPaxeOOPOHXUAJIHHOM JIEPEBE U BOSHUKHO-
BeHUe TTHeBMOHUN. Pa3BuBaiomnascs cucreMHas -
MOKCEMUsI  CIIOCOOCTBYET — IPOTPECCUPOBAHUIO
MH(EKITMOHHO-BOCIIATUTEIbHBIX OCJIOKHEHNN € pa3-
BUTHEM TOJIMOPTAHHOW HEIOCTATOYHOCTH U YCYTYO-
JIEHUIO WIEMUU CIUHHOTO Mo3ra. PecnuparopHbie
OCJIOKHEHUST SIBJISIIOTCST HanboJiee YacThIMU CPeln
MAIUEHTOB C OCTPBIM MOBPEKAEHUEM CITUHHOTO MO3-
ra (10 80% o1 001Iero KoJu4ecTBa OCI0KHEHWIT) 1
CaMBIMU PACITPOCTPAHEHHBIMU TIPUYUHAMU CMEPTU Y
MAIMEHTOB C TI03BOHOYHO-CIIMHHOMO3TOBOM TpaB-
moii (IICMT) mieiinoro otmena (mo 86% caydaes
CMEPTH [OCJIe€ OCTPOTO MOBPEKACHUS CITMHHOTO MO3-
ra) [4—7]. Hanuuyme ocCTpo¥l mbIXaTEJbHOM
HEJIOCTATOYHOCTH TPEOYET MPOBEAECHUS JITUTENLHON

Introduction

Fractures of the cervical spine account for
approximately 20—30% of all spinal fractures and
10—30% of them are accompanied by spinal cord
injuries. Fractures of the C3—C7 vertebrae account
for about 80% of all cervical spine injuries. Most
commonly, injuries of the most flexible C4—C5 and
C5—C6 segments occur [1, 2]. Spinal cord injury
results in reflex depression below the level of injury
due to the interruption of the flow of descending
excitatory impulses from the upstream centers,
which clinically manifested by the development of
neurogenic shock. Termination of the efferent sym-
pathetic impulses is accompanied by persistent
bradycardia, loss of the basal muscle tone of the vas-
cular wall accompanied by the development of
hypotension and impaired perfusion of organs and
tissues | 3].Paralysis of the intercostal and abdominal
muscles leads to alveolar hypoventilation and distur-
bance of the drainage function of the lungs, which
causes secretion retention in the tracheobronchial
and pneumonia. Developing systemic hypoxemia
contributes to progression of infectious and inflam-
matory complications accompanied by the develop-
ment of multiple organ failure and aggravation of
spinal cord ischemia. Respiratory complications are
the most common causes of disease incidence in
patients with acute spinal cord injury (up to 80% of
the total number of complications) and the most
common causes of death in patients with traumatic
spinal cord injury (TSCT) of the cervical spine (up to
86% of deaths after acute spinal cord injury) [4—7].
The presence of acute respiratory failure causes a
need in prolonged mechanical lung ventilation [8, 9].
However, evidences on a nature and incidence of res-
piratory complications according to the severity of
existing neurological deficit are still scarce [10—13].
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NBJI [8, 9]. OnHako cBelicHUH 0 XapaKTepe U 4acTo-
Te Pa3BUTUS PECITUPATOPHBIX OCJIOKHEHUH, C YU4ETOM
TSKECTU UMEIOIIET0Cs] HEBPOJIOTUYECKOTO JlehUiiu-
Ta, 4BHO HezpoctatouHo [10—13].

Ilesib vccieloBaHMs: ONPEIEIUTD YACTOTY Pa3-
BUTHUSI U XapaKTep PECHUPATOPHBIX HAPYUIEHUN Y
GOJIBHBIX ¢ OCJIOKHEHHOW TPaBMOII LIEHOro OTea
MMO3BOHOYHMKA B 32aBUCUMOCTU OT UCXO/IHOTO HEBPO-
JIOTUYECKOTO Jlepuiiura.

3aaun UCCIeJOBAHIS:

1. OLeHUTb TAXKECTb COCTOSAHUA OOJBHBIX C
Pa3HoIi CTeNeHbIO UCXOHOTO HEBPOJIOTUYECKOTO Jle-
(punura B AMHAMUKE 110 UHTETPAJIbHBIM THKAJTIAM.

2. IlpoBecTn aHanmmM3 TOKasaTesjel pecrupa-
TOPHOTO MATTEPHA U PECITUPATOPHBIX OCJIOKHEHUI B
3aBUCUMOCTHU OT CTEIEHN UCXO/IHOTO HEBPOJIOTUYEC-
KOro jiepuiinTa.

3. BbIBUTbH 4acTOTY Pa3BUTHUsI BEHTUJISATOP-AC-
COIIMUPOBAHHOI TTHeBMOHUU Yy TariueHToB ¢ [ICMT
U OIIPENIESIUTD BJIVSTHUE TSXKECTU MTOBPEKIEHUS JIET-
KUX Ha UX OMOMEXaHWMYECKHEe M Ta3000MEeHHbIE
bynkmm.

Marepuan u MeTobI

ITpoBezieH peTPOCIIEKTUBHBII CPAaBHUTETLHBII AHAJII3 Te-
yeHwust 3a6071eBaHUs Y 52 NAIMEHTOB C TSHKEJION OCJI0KHEHHOM
TPaBMOH IIIETHOTO OT/iesIa TO3BOHOUHMKA, HAXOMBIINXCS HA
JieYeHU U B OT/IEIEHUN PEAHVMAITNI U MHTEHCUBHOM Teparin
Hosocubupckoro HUUTO wm. . JI. IluBbsia B mepuos
2009—2014 tr. TsprecTb MOBPEKAEHNS CITAHHOTO MO3Ta Olle-
HUBAJIN 110 KJIaccHDUKAIy AMEPUKAHCKOH acCOIUAIIN 110
CIIUHAJIBHBIM TIOBPEKACHUSAM U MeKIyHapoIHOro o0iect-
Ba 1o naparterun — ASIA/IMSOP (1992) [3]. B uccaeno-
Banue Bkmovancs manuenTsl ¢ [ICMT na yposae C4—C7
CErMeHTOB C TOBpexaeHreM crmaioro mosra ASIA A u B.
Kpurepun ucKIIIoueHIsT: TOCTPeaHNMAIIMOHHAST HOJIE3HB, ac-
TIUPAIT IIIIEBBIMU MAaCCaMH, JIETOYHOE KPOBOTEUECHHE.

B 3aBuCHMMOCTH OT CTEIIeHU UCXO[HOTO HEBPOJIOTHYE-

ckoro geduruta 6oJibHbIe ObLIN Pa3/eIeHbl Ha JIBE TPYIIIIbL:

rpymma A — TOJIHOe TOBPEKIEeHNe CIIUHHOTO MO3Ta
(ASTA A): nosinoe HapyiieHue MpOBOJAUMOCTH HUXKE YPOB-
HST TIOBPEKIEHHS C OTCYTCTBUEM JIBUTATEIBHBIX U UYyBCT-
BUTENBHBIX GYHKITHI — 37 GOTBHDIX;

rpymmna B — Henosnnoe nospeskaenue (ASIA B): asu-
ratesibHble (DYHKIIMU OTCYTCTBYIOT HUKE YPOBHS TTOBPEXK-
JIEHUsT, HO COXPAHEHbI 9JIEMEHTBI 4yBCTBUTEIBHOCTH — 15
GOJIBHBIX.

Cpeanuii Boszpact OOJNBHBIX B TPyIie A COCTaBHJI
32,9%13 siet, B rpynne B — 38,3+17,4 ner (p>0,05). Bosb-
HbBIX MYKCKOTO 110J1a 661710 35 (94,6%).

Pacripesiesieuie GOJIBHBIX B 3aBUCHMOCTU OT YPOBHSI
HOBPEXIEHUS MEeWHOr0 OT/Iesa TTO3BOHOUYHUKA MTPEICTAB-
JieHbl B Tabur. 1.

[TprunnaMu OCJIOKHEHHON TPaBMbI MIEHTHOTO OT/esa
SIBUJIVICH: TPABMA ITPU HBIPSTHIN B Bofty ¥ 22 (42,3%), maje-
Hue ¢ BeicoThl ¥ 15 (28,8%), ATIT y 11 (21,2%), ynap Ts1-
JKEJIBIM TIpesiMeToM cBepxy y 4 (7,7%) manmentoB. Bce
GOJIbHBIE MIOCTYIIJIN HA JIEYEHUE B OCTPOM IIEPUOJIE TPAB-
MaTHYecKOi HOJIE3HU CIIMHHOTO MO3Ta.

[Ipm mocTynuieHny B CTallMOHAP TTOCTPA/IABIINM IIPO-
BOJIMJIOCH aHAMHECTUUECKOE, OOIEKIMHUYECKOE, HEBPOJIO-

The aim of the study was to determine the inci-
dence and nature of respiratory failures in patients
with complicated cervical spine injuries depending
on the initial neurological deficit.

Scope of the study:

1. To assess the severity of condition of
patients with varying degrees of the initial neurolog-
ical deficit over time based on integral scales.

2. To analyze the respiratory parameters and
results of respiratory therapy depending on the ini-
tial neurological deficit.

3. To assess the incidence of ventilator-associ-
ated pneumonia in patients with TSCI and deter-
mine the impact of the severity of lung injury on the
biomechanical and gas exchange functions of the
lungs.

Materials and Methods

Retrospective comparative analysis of the disease
course in 52 patients with severe complicated injury of the
cervical spine was performed. Patients were treated at the
Intensive Care Unit (ICU) of the Ya. L. Tsiv'yan
Novosibirsk Research Institute of Traumatology and
Orthopaedics during the period from 2009 to 2014 years.
The severity of spinal cord injury was assessed according
to the classification of the American Spinal Injury
Association and the International Medical Society of
Paraplegia, ASTA/IMSOP (1992) [3]. The study included
patients with TSCI at C4—C7 segments with ASIA A and
B of spinal cord injury. Exclusion criteria included postre-
suscitation disease, aspiration of food masses, and pul-
monary hemorrhage.

The patients were divided into 2 groups depending on
the severity of the initial neurological deficit:

Group A, complete spinal cord injury (ASIA A): com-
plete loss of conductivity below the level of injury charac-
terized by the lack of motor and sensory functions, 37
patients;

Group B, incomplete injury (ASIA B): motor func-
tions are absent below the injury level, but the elements of
sensitivity are preserved, 15 patients.

The average age of group A patients was 32.9+13
years, the average age of group B patients was 38.3+17.4
years (P>0.05). Thirty five (94.6%) patients were males.

Distribution of patients depending on the level of cer-
vical spine injury is shown in Table 1.

Complicated cervical spine injuries were caused by the
following accidents: diving injury in 22 (42.3%) cases, fall
from a height in 15 (28.8%) cases, traffic accident in 11
(21.2%) cases, hit by a heavy object from above in 4 (7.7%)
patients. All patients were admitted at ICU during the
acute period of the traumatic disease of the spinal cord.

At admission, all the injurers were subjected to
anamnestic, clinical, neurological, and X-ray examination,
MRI and CT diagnostics. All patients underwent surgical
treatment aimed at decompression of the contents of the
spinal canal, restoring the biomechanical axis, and stabi-
lization of the injured spine. After surgery, patients were
transferred to the intensive care unit (ICU). Intensive
treatment in the ICU included administration of glucocor-
ticoids to reduce the secondary damage to the spinal cord
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TaGmmia 1. Pacnpenenenne GOJbHbBIX B 3aBHCHMOCTH OT YPOBHSI OBPESKAEHNS TIO3BOHOYHUKA.
Table 1. Distribution of patients depending on the level of spine injury.

Groups Level of spinal injury

C4—C5 C6—C7
A, n (%) 24 (64.9%) 13 (35.1%)
B, n (%) 11 (73.3%) 4(26.7%)

IIpumevanue: 3ech u st Tabur. 5: Level of spinal injury — ypoBeHb OBpeKIEHNsT TIO3BOHOYHUKA.

rmyeckoe, penTrenoiornueckoe obeaenosanne, MPT u KT
JIMArHOCTHKA. BeceM 60/IbHBIM OBLIO BBIIIOJIHEHO XUPYPru-
YecKoe JIeYeHUe, HATIPaBJICHHOE Ha JIEKOMIIPECCUIO COJIeP-
JKMMOTO HO3BOHOYHOTO KaHaJIa, BOCCTAHOBJIEHUE OroMexa-
HIYECKOI OCH M CTaOMIIN3AIUIO0 TPABMIPOBAHHOTO OT/EJIa
nosBonoynuka. Ilocse xupypruyeckoro BMemIaTesbCTBa
GOJIbHBIE [IEPEBOANIIUCH B OT/eJIeHUe PeaHMAlluy U WH-
teHcuBHOil Tepanun (OPUT). HTencuBHas Tepanusi B
OPUT Bruiouasia: HazHaueHUe TTIOKOKOPTUKOUIOB C Iie-
JIDIO YMEHDBIIIEHUSI BTOPUYHOTO TOBPEKAECHUS CIIMHHOTO
Mo3ra U 0becIieueHns] PereHepaliy TOBPeKIEHHbIX Heli-
pouoB (cormacuo pesyasratam wucciaegoBannst NASCIS
[II); mommep:xanme amexkBaTHOTO TephY3MOHHOTO aBJe-
HUST; PECIIUPATOPHYIO TEPAIUio; HYTPUTUBHYIO MOJIEPK-
Ky; TIPODUIAKTUKY CTPECCOBBIX sI3B U TPOMO03IMO0IMYec-
KHMX OCJIOKHEHWIT; KOHTPOJIb U JieyeHre MH(MEKIIMOHHbIX
OCJIO’KHEHUI U TIPOJIESKHEN.

Pecnimparopnas tepamnus IpoBoAKRIACh C NCIIOTb30BA-
HueM armapaTos i nmposenenust VIBJI Drager, lepmanus
(Savina, Evita XL, Infinity). Lleab pecriupatopHoii Tepa-
UK — JOCTUKEHUE U HOJIEPIKaHUE aleKBATHOTO ra3000-
MeHa, CHIKEHUE SHEPIeTUYECKOU 1eHbl PaGOTHI JIbIXaHUsT
HaleHTa 1 ONTHMU3AIs ero KomMdopTa, obeciiedeHre Ha-
uboJbIIell 6e30MacHOCTH B OTHOUICHUN TTOBPEKICHUS
aznbBeosi. [lapaMeTpbl BEHTHIISIIUKM TTOAOMPATUCH TAaKUM
06pasom, uTobbl obecrieunBanach HopMmokartusi ¢ PaCO, B
mpemenax 35—45 MM PT. CT. U IleJieBble 3HAYEHUS:
Pa0,>65 mMm pr. ct. u pH 7,35—7,45. [Ipeanourenne otaa-
BAJIOCh BEHTWJIAIMK ¢ yTpaBieHueMm 1o jaasienuio (PC,
BiPAP, APRV, CPAP). [l obecriedernst TPOJIOHTHPO-
BanHoi VBJI npuaepxuBaanch KOHIENITUN MPOTEKTUB-
nott BenTHAIIM Jlerknx: JJO 5—10 mi/xr, Pp,<35 oM
Boj. ct., [I/TKB 5—15 cMm. Bog. cr. [14]. IIpu Heo6xoauMO-
ctu jiutenbHoit MIBJI BbIOMHSAIM PaHHIOD TPaXeocTo-
muio. C 1espio TpoduIakTUKN BEHTHIISTOP-ACCOLNNPO-
BAHHOW  ITHEBMOHMHM  I[PUMEHSAJIUCH  OJHOPA30BbIE
JbIXaTeJIbHble KOHTYPbI, YBJIQKHHUTEJM — 0OOrpeBaresn
JbIXaTeJIbHOI cMecH, aHTubaKTepuaibHble (PUIIBTPBI, OCY-
HIECTBJIAIACH TOCTOSTHHAS ACITMPAIHs CEKPEeTa U3 HaJIMaH-
JKETOYHOTO TIPOCTPAHCTBA MHTYOAIIMOHHBIX U TPAXEOCTO-
MHUYECKHUX TPYOOK, [aBJeHIe B MaHKeTe HHTYOAIIMOHHbIX
TpybOK TTo/IepRUBaIOCh Ha yposHe 25—30 cMm Boj. cT. Ca-
HaIMsT TPaxeoOPOHXMATBHOTO JlepeBa MPOBOINIACH C HC-
MOJIb30BAHMEM CTEPUJIBHBIX PACTBOPOB C TOMOIIBIO 3a-
KPBITBIX aCHUPAIMOHHBIX CUCTEM.

[MTanuenTer HaxoAMaUCh HA (HYHKIIMOHAIBHBIX KPOBA-
TAX C IPOTHUBOIIPOJIEKHEBBIM MaTPAcOM B IIOJIOKEHUH C
IpUHoAHATON Toz yraoM 30—45° BepXHell YacTH TyTOBH-
1112 B YCJIOBUSIX (DUKCAINHU HIEHHOTO OT/IeJIa TO3BOHOYHIKA
soporaukom Dunanenvbusa. Tyamer poTOTIOTKE TPOBO-
JIJICS BOJIHBIM PACTBOPOM xJioprekcuanna. [Ipodunakru-
Ka 9K30T€HHOTO MH(MUIMPOBAHUS BKJIIOYa/a TUTHEHY PYK
MEIUIIMTHCKOTO NepCoHaNIa U JIe3NH(MEKIINI0 pecrinparop-
HOIT anmapatypsl U OPOHXOCKOMOB. [Ljist yorydiienust ape-

and facilitate regeneration of damaged neurons (according
to the results of NASCIS III study); maintenance of an
adequate perfusion pressure; respiratory therapy; nutri-
tional support; prevention of stress ulcers and thromboem-
bolic complications; control and treatment of infectious
complications and pressure sores.

Respiratory therapy was performed using Drager lung
ventilators, Germany (Savina, Evita XL, Infinity). The
objective of respiratory therapy was to achieve and main-
tain adequate gas exchange, reduce energy costs of
patient's work of breathing, and optimize his/her comfort,
provide maximum safety against damage to the alveoli.
The ventilation parameters were adjusted in such a way to
maintain eucapnia with PaCO, between 35 and 45 mm Hg
and targeted values PaO,> 65 mmHg and pH 7.35—7.45.
Pressure-controlled ventilation (PC, BiPAP, APRY,
CPAP) was a preferred option. We followed the protective
ventilation concept (tidal volume (Vt) 5—10 ml/kg,
P,.<35cm of water column, positive end-expiratory pres-
sure (PEEP) 5—15 c¢m of water column) in order to pro-
vide the prolonged mechanical ventilation [14]. When
long-term mechanical ventilation was needed, early tra-
cheostomy was performed. Disposable breathing circuits,
breathing gas heaters and humidifiers, and antibacterial fil-
ters were used, secretion was constantly aspirated from the
supra-cuff space of the intubation and tracheostomy tubes,
pressure in the cuff of endotracheal tubes was maintained
at 25—30 cm of water column in order to prevent ventila-
tor-associated pneumonia. Sanitation of the tracheo-
bronchial tree was carried out using sterile solutions and
closed suction systems. Patients were in functional beds
with anti-bedsore mattresses with their upper torso raised
at an angle of 30—45° and cervical spine fixed with
Philadelphia collar. Oropharynx toilet was made with an
aqueous solution of chlorhexidine. Prevention of exoge-
nous infection included hand hygiene of medical personnel
and disinfection of respiratory equipment and broncho-
scopes. Kinesotherapy, incentive spirometry, deep breath-
ing, and stimulated coughing were employed to improve
the drainage function of the lungs.

The mechanical properties of the lungs were evaluated
based on the following parameters: the frequency of hard-
ware breaths (F), tidal volume (Vt), respiratory minute
volume (MV), peak inspiratory pressure (PIP), positive
end-expiratory pressure (PEEP), thoracopulmonary com-
pliance (Cg,,). Thoracopulmonary compliance and other
parameters of the respiratory pattern were calculated
using ventilator automated tests.

Gas composition and acid-base status of the blood
(ABS) were monitored using GEM Premier 3000 gas ana-
lyzer (Instrumentation Laboratory, Bedford, MA, USA).
The following parameters were assessed: the partial pres-
sure of oxygen in the arterial blood (PaO,),partial pressure
of carbon dioxide in the arterial blood (PaCO,), oxygena-

OBINAA PEAHMMATOAOTI WS, 2016, 12; 2

www.reanimatology.com

33



34

Injury

DOI:10.15360,/1813-9779-2016-2-30-42

HAKHOH (DYHKIUH JIETKUX TNPOBOAMJIN KHHE30TEPAINIO,
MOOYIUTEBHYIO CIIMPOMETPHIO, TIIyOOKOE JbIXaHe, CTH-
MYJISIIIMIO OTKAIJINBAHUSI.

MexaHuveckue CBOICTBA JIETKUX OIIEHUBAJIM HA OCHO-
BaHUY CJAEYIONINX TAPAMETPOB: YACTOTA AMTAPATHBIX BJIO-
xoB (F), npixarenbrblii 06beM (Vt), MUHYTHBIH 06BEM JIbl-
xanust (MV), mnmkoBoe paBmenme Broxa (PIP),
TOJTIOKUTEbHOE MaBierne kouma Beiioxa (PEEP), Topa-
KomyJabMOHa/IbHAsE TTOAATINBOCTD (Cgy,). PacueTsr Topa-
KOITYJIbMOHAJIBHOW TIOAATIMBOCTH U JIPYTUX MOKa3aTesieit
PECITPATOPHOTO MATTEPHA BBITTOIHSIN C TIOMOIIBIO aBTO-
MATU3UPOBAHHBIX TECTOB BEHTUJISITOPA.

la30BBIil cOCTaB M KHUCJIOTHO-OCHOBHOE COCTOSTHUE
kpoBu (KOC) koHTpoMpOBaIN ¢ TOMOIIBIO Ta30aHATH -
datopa GEM Premier 3000, CIIA. OnenuBanuch: Ha-
npsiKeHne Kucjaopojga B aprepuanbuoit kposu (PaO,),
dbpaknusa kucaopoma BO BABIXaeMOU Ta30BOW cMecH
(FiO,), nanpsikenune yriekncjaoro ra3a B apTepuaibHoit
kposu (PaCO,), naznexc okcurenarnuu (O, PaO,/Fi0O,),
AJIbBEOJISIPHO-APTEPUATBHBIN TPAJUEHT II0 KUCJIOPOIY
(AaDO,), HachblleHNe apTePHAIbHON KPOBU KHCJIOPO-
nom (Sa0,), pH, naxrar, aktyanbHbiii 6ukapoonar (AB)
u u3bpiTok-gedunut ocuosanuii (BE) aprepuanbHoit
KDOBH.

Uccnenosanve nposoanan B 1-¢, 3-u, 7-e, 10-¢, 15-¢
cyTku HaxoxaeHus 60bpHbix B OPUT. s o6bexTrBU3a-
IIUU CTENEeHH TSKECTH COCTOSTHUS MAIIMEHTOB MCII0JIb30Ba-
m mikansl APACHE 1T (Acute Physiology And Chronic
Health Evaluation) u SOFA (Sequential Organ Failure
Assessment).

PeructpupoBain KoJau4ecTBO GOTBHBIX, HYKIABIIIX-
cs B mpostoaTuposannoit UBJI, nmrensnocts NBJI, vac-
TOTY Pa3BUTHS HO30KOMHUATBHON MHEBMOHWH, JJINTE]Ib-
Hocth TpebbBanus B OPUT, cpokm craimonapHoro
JiedeHus, TeTATbHOCTb.

CrarucTuveckuil aHaju3 TOJTYYEHHBIX PE3YJbTaTOB
BBITIOJTHEH C MCITOJIb30BAHUEM CTAHIAPTHOTO IaKeTa Mpo-
rpamMm «Microsoft Office 2007» mst TepcOHANBHBIX KOM-
nbiorepos. CTangaprias 06padoTKa BApHAIMOHHBIX PS0B
BKJIIOYAJIA TIOJICYET 3HAYCHUI CPEeIHUX apu(MeTHYeCKUX
Besiuud (M), cTaHgapTHBIX OTKJIOHEHUN (0) U /0Bepu-
TeJIbHBIX MHTEPBaAJIOB (m). JJocTOBEPHOCTD Pas/mymii Ko-
JINYECTBEHHBIX ITOKa3aTeseil MeX/y IBYMSI IPYIIIIAMU Olle-
HUBasach 1Mo kputepuio Manua-YurHu. CraTucTHYecKn
3HAYMMBIMU CUUTAJIICh pasanuus mpu p<0,05.

Pe3yabraThl 1 00CYK/IEHHE

[Ipu orerke MO MHTETPAIBHBIM IIKAJIAM HAM-
MEHbIITHE OTJINIUST MEKY TPYIITaMu HAOJIOaTICh
B 1-e cyrku (p>0,05) (puc. 1). B nanbueiiniem cpen-
nuii Gast no mkanam APACHE 1T u SOFA y 6ouib-
HBIX B TPyIIIe A UMeJ TEHAEHINIO K G0JIee BBICOKOMY
ypoBHIO. Y GoJIbHBIX B rpyiie B cpextuii 6amt mo
mkane APACHE II umes TEeHIEHIUIO K CHUKEHUIO
Ha 7-e u 10-e cytku, a o nrkase SOFA tenjenius K
YMEHbBIIEHUIO HAOJII0A/IACh HA BCEX MOCTEMYIONINX
aTanax uccaegaoBanus. lpu aTom cpeHuii 6asn npu
ouenke 110 mkajaMm APACHE IT u SOFA y GosbHbIX
rpyribl A GbUI BbIliie, 4eM Y O0JIbHBIX rpyiibl B, Ot-
smanst Mexay rpynnamu 1o mkaie APACHE 1T 6bi-
au 3aukcupoBanbl Takke Ha 7-e (p<0,05) u 10-e
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] SOFA, Score Group A
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Puc. 1. /lunaMuka TAKECTH COCTOAHUA OOJNBHBIX M BbIPAsKEH-
HOCTDb oprannoil mucdynkimm mno mkantam SOFA n APACHE I1.
Fig. 1. The dynamics of the severity of the patients state and the
severity of organ dysfunction on the scale of SOFA and APACHE IL.
Ipumevanue: 3xech u s tadu. 2, 3, 6: Days — cytku. 31ech u
st Taba. 6: Score — Gasbl; 31ech, s puc. 2 u Taba. 1—6:
Group — rpyrmmna.

tion index (Pa0O,/FiQ,), alveolar-arterial gradient of oxy-
gen (AaDO,), pH, lactate, actual bicarbonate (AB), and
base excess-deficit (BE) in the arterial blood.

The study was conducted on days 1, 3, 7, 10, and 15 of
respiratory therapy. APACHE II (Acute Physiology And
Chronic Health Evaluation), and SOFA (Sequential
Organ Failure Assessment) scales were used for objective
assessment of the severity of patients' state.

The number of patients who required prolonged
mechanical ventilation, duration of mechanical ventila-
tion, incidence of nosocomial pneumonia, duration of stay
the ICU, time of hospital treatment, and mortality were
recorded.

Statistical analysis of the results was made using the
standard Microsoft Office 2007 software package for per-
sonal computers. Standard processing of the ordered series
included the calculation of arithmetic mean values (M),
standard deviations (¢), and confidence intervals (m). The
significance of differences in the quantitative values
between the two groups was evaluated using Mann-
Whitney test. Differences were considered statistically
significant at P<0.05.

Results and Discussion

The assessment on the integral scale demon-
strated the smallest differences between the groups
on day 1 (P>0.05) (Fig. 1). Later, the average
APACHE IT and SOFA scores in group A patients had
a tendency to higher levels. In group B patients, the
average APACHE 1T score tended to decrease on days
7 and 10, and SOFA score tended to decrease during
all subsequent stages of the study. The average
APACHE II and SOFA scores were higher in group A
patients compared to group B patients. The differ-
ences between the groups in APACHE II score were
also observed on days 7 (P<0.05) and 10 (P<0.01).
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cytku (p<<0,01). 3HaunMbIE OTIMYNL MEKIY TPYyIIIIa-
mu 1o mkane SOFA 6Gbuin 3aperucTpupoBaHbl Ha
BCEX MMOCJEAYIONNUX dTaraxX HaOJIOIEHUsT ¢ J0CTO-
BepHOCTHIO p<0,05 Ha 3-u u 15-¢ cytku, p<0,01 Ha
7-e u 10-e cyTku.

N3BecTHO, 4TO ABIXaTeIbHAS HEIOCTATOUHOCTD
SIBJISIETCST Be[lylllell MPUYMHON Pa3sBUTHUST OCJIOXKHe-
Huii. K OCHOBHBIM JIBIXaTEIbHBIM MBIIIIAM OTHOCST-
ca auapparma (C3—C5) u MeskpeOepHbIE MbIIIIbI
(Th1—Th11). /lonoHUTENbHBIE MBIIIIBI, YIACTBY-
IOIKEe B aKTe [bIXaHWUs, BKIIOYAIOT IPYAUHHO-KIIO-
YUYHO-COCIIEBU/IHBIC, TPANICIIUBU/IHbIE (MHHEPBUPY-
forest XI mapoit UYMH) u secTHUYHBIE MBIIIIIBI
(C3—C8). Biiox sBisgercs macCUBHBIM, HO (hopcu-
POBAHHBIN BBIIOX U Kallle/ib, HEOOXOUMbIE J[JIsT OUH-
CTKHU JIBIXATeIbHBIX TIyTeH OT ceKpeTa, TPeOyoT yua-
crusg bl 6promnoii crenku (Th6—Th12). ¥V
6osbHbIX ¢ [ICMT Ha 1meiiHOM ypoBHE CO CTETEHbIO
HeBpoJsiornueckoro gedurmta ASA A u ASTA B na-
GJI0IAI0TCST HAPYIIEHUsST WHHEPBAIMU YKA3AHHDBIX
YPOBHE bIXaTeIbHOM MycKyIaTypsl |3, 15].

ITo panubiv Como at al. mposenenue VIBJT B
CBSI3U C HEBPOJIOTMYECKON JIbIXaTeJbHON HepocTa-
TOYHOCTBIO Y TIAIIMEHTOB C MOJHBIM TTOBPEKICHUEM
MIETHOTO OT/eJia CIMHHOTO MO3ra TPebOBaioCh y
92% mnanueHToB U TOJIBKO y 35% IPU HEIOJIHOM II0-
spexaennn [10]. Berney at al. coobmaior o Heo6x0-
JIMMOCTH JITTUTEJILHOTO TIPOTE3UPOBAHUS JIBIXaHUSA Y
TAITUEHTOB C TPABMOU TIEITHOTO OT/IeJIa TO3BOHOYHU-
ka ASIA A y 66,7% manueHTOB, a y TAIIMEHTOB C
ASIA By 57,7% [11]. B namiem uccienosanuu pas-
BUTHE OCTPOU JABIXaTEIbHON HEJOCTATOUHOCTHU I[EHT-
PaJIbHOTO TeHe3a TPeGOBAIO TIPOBEACHUS JITUTEb-
ol UBJI (Gosee 48 u) y 40 (76,9%) nauueHToB.
[Ipu arom B rpynme A pmmrenpnas MBJI npoBoau-
nack y 32 (91,4%) 6oIbHBIX, B TO BPEMs Kak B IPyTI-
ne By 8 (53,3%) 6osbHBIX (PHC. 2), 4TO COMOCTABH-
MO C MCCJICIOBAHUSMHU JPYTUX aBTOPOB.

CpaBHuTesIbHAS OIICHKA TTapaMeTPOB pecrinpa-
TOPHOTO TaTTepHa y NalMeHToB ¢ junTtenabHoit 1BJI
(Gosiee 48 u) TOKa3bIBAA YBEJUUYEHHE B JIMHAMUKE
MMUKOBOTO JIABJICHUS B/IOXA, YACTOTHI JBIXaHUSA U T10-
JIO)KUTEJIBHOTO JIABJIEHUsT B KOHIIE BBIIOXA B 00enx
rpyIiax ¢ MaKCUMaJTbHBIMU 3HaYeHusIME Ha 7-¢ 1 10-
€ CyTKM HAOJIOIeHNUsT HAPALY C YMEHbIIEHUEM TOpa-
KOIYJIbMOHAJIbHOH TofiatiuBoctu (Tadut. 2). Y marm-
eHTOB Tpynmnbl B mHa 15-e cyTkum oTMeYasoch
VJIydIlleHre MEXaHUYeCKUX CBOHCTB JIETKUX, YTO OT-
paskasoch 0oJiee BBICOKOU TOPAKOIYJIbMOHATIBHON
MOJIATJINBOCTBIO M MEHBITUM 3HAYEHUEM ITHKOBOTO
naBenus Baoxa. OHAKO TIPU CTAaTUCTUYECKOM aHa-
Jin3e MapaMeTpOB PECIMPATOPHON TOAJEPKKNA Pas-
JIMUUST MEKY TPYIIaMU ObLIH CTATUCTUYECKH He
3HAYUMBL. BbIsIBIIEHHOE YXY/IIlleHHEe OUOMEXaHUKU
JIBIXaHUS HATPSIMYIO OBLIO CBSI3aHO C PasBUTHEM
GPOHXOJIETOUHBIX OCJOKHEHUH B PaHHEM MEPUOJE
I[ICMT, u4TOo TOJHOCTBIO COIJIACYETCS C JAHHBIMU
JIPYTHX aBTOPOB, KOTOPbIE COOOIIAIIHN, YTO HECTIOCOO-
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Puc. 2. Yacrora 1uTesIbHOI MCKYCCTBEHHOIN BEHTHJISIIINN JIeT-
KX Y 60IbHBIX TPy A u B.

Fig. 2. The frequency of long-term mechanical ventilation in
patients groups A and B.

Note: h — hours.

ITpumeuanue: mechanical ventilation — nckycerBentast BeHTHIIS-
U JIeTKNUX; h — vacol.

Significant differences between the groups on the
SOFA scale were recorded during all subsequent
stages of the study with confidence level P<0.05 on
days3 and 15 and P<0.01 on days 7 and 10.

It is known that respiratory failure is the pri-
mary cause of complications. Diaphragm (C3—C5),
and intercostal muscles (Th1-Th11) are the main
respiratory muscles. Other muscles involved in respi-
ration include the sternocleidomastoid, trapezoid
(innervated by the XTI pair of the cranial nerves
(CNs)), and scalene muscles (C3—C8). The exhala-
tion is passive, but forced expiration and cough that
are necessary to clean the airways of secretions,
require the participation of the abdominal wall mus-
cles (Th6—Th12). Patients with complicated trau-
matic cervical spine injury with ASTA A and ASTA B
neurological deficit have the impaired innervation of
the mentioned respiratory muscles [3, 15].

According to Como et al, mechanical ventila-
tion for neurological respiratory failure was required
in 92% of patients with complete cervical spinal cord
injury and only in 35% of those with incomplete
injury [10]. Berney et al. reported a need for pro-
longed artificial respiration in 66.7% of patients with
ASTA A cervical spine injury, and in 57.7% of
patients with ASTA B injury [11]. In our study, the
development of acute respiratory failure of central
origin required a long-term mechanical ventilation
(over 48 hours) in 40 (76.9%) patients. Out of them,
long-term ventilation was performed in 32 (91.4%)
group A patients and in 8 (53.3%) group B patients
(Fig. 2) that is comparable to other studies.

The comparative evaluation of the parameters
of the respiratory pattern in patients with long-term
mechanical ventilation (over 48 hours) showed an
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TaGmaina 2. JlunamMuka nokasaresieii peCliupaTopHOTo NaTTepHa U TOPAKOMYJIbMOHAIBHON TOaTIHBOCTH.
Table 2. The dynamics of the respiratory pattern and thoracopulmonary compliance.

Parameters Groups Values of parameters on the days of study
1st 3d 7th 10th 15t

PIP, mbar A 15.4%6.3 17.5+6 18.6%£6.7 19.9+7.3 20.1+7.1

B 14.1+4.3 17.1£7.5 19.9+8.6 20.3+6.4 16.2£8.1
V,, ml/kg A 7.6x1.2 77+15 8.1+1.9 8.2+1.3 8+1.2

B 7.312.1 7.8+1.7 7.3x1.1 7.7+0.8 7.6x1.5
F, breaths/min A 15.3+2.8 17.2+3.6 17.8+3.7 18.2£3.3 19.3+4.1

B 14.5+2.2 15%2.3 17+1.7 15.7+3 16.8+3.7
MV, |/min A 8.7+1.8 9.8+2.3 10.4%1.8 10.9+2 11.3£2.4

B 8.9+1.2 10.2+1.8 10.8+1.2 11.9+3.3 11111
PEEP, mbar A 6.3£2.4 8.1+2.4 8.6x£2.6 8.9+2.4 8.7x2.7

B 6.6:2.1 8.3+2.3 8.3%4.1 9.8+£2.6 8+2.6
Cuap, ml/mbar A 70.6+22.9 6845264 62.3522.1 62.7:25.9 59.4%24.4

B 75.7£15.1 67+22.9 70.7£35.9 78.8£28.7 74.3£25.3

Note: PIP — peak inspiratory pressure; V, — tidal volume; F — the frequency of hardware breaths; MV — respiratory minute volume;
PEEP — positive end-expiratory pressure; Cgy, — thoracopulmonary compliance.
IIpumevanue: 3nech u s 1abir. 2—6: Parameters — nokasaresit. 3zech u auist Tabu. 6: PIP, mbar — nnkoBoe nasienue Broxa, M6ap; Vi
ml/kg — npixarenbubiii 06bem, i /kr; F, breaths/min — wactora anmapatibix B1oxos, apix,/MuH; MV, |/min — MuryTHBI 00beM Jibixa-
uug, a/mu; PEEP — nosoxuresnsroe gasienne konua Boiioxa; Cy,, ml/mbar — topakonyibMoHaIbHAST HOAATINBOCTD, MJI/Mbap;
3nech 1 st Taba. 3, 6: Stages of the study — ararnbr rccaenoBamms.

HOCTb K 9BaKyallluu MOKPOTHI HAPSIIY C YBETMIeHneM
MPOAYKIMY OPOHXUAIHHOTO CEKPETA, BCIIE/ICTBUE Ha-
PYIIEHIST HEPOreHHOTO KOHTPOJISI CEKPETOPHBIX JKe-
Jie3, IPUBOJISIT K PA3BUTUI0 OOCTPYKTUBHBIX U PECT-
PUKTUBHBIX  HAPYUIEHWIT €  TIOCJTeLYIONM
MpUCOeIMHEHUEM WHMEKITMOHHBIX OCIOXKHeHui [9,
15—18]. Ilo maHHbIM pa3HbIX ABTOPOB YaCTOTA Pa3BU-
Tust mHeBMOHUY Y 60JibHBIX ¢ [ICMT 1eitroro orje-
sa Bapeupyet ot 60,8% mo 79% [9, 12, 13, 16—18]. B
HaleM HaOJIOIEHUN BEHTUJISITOP-aCCOIUMPOBAHHAS
ITHEBMOHUSI OCJIOJKHUIA TeueHue 3aboseBanust y 26
(81,3%) 60sbabIx TPyl A 1y 5 (62,5%) rpymibt B.
[TporpeccupoBanuie MHEBMOHUU IPUBEJIO K PA3BU-
THIO TTyJIbMOHOTEHHOTO cencuca y 8 (25%) GobHBIX
rpymmbl A uy 1 (12,5%) — rpymmsr B. Pesysisratom
3TOTO OOJIBHBIM TPYIIIbl A TpeboBasiach Oosee -
tesbHas UBJI 1o 27,6£21,1 cyTok, a 60JbHBIM IPyII-
el B cootBercTBenHo 17,8£15,3 cyTtok (p>0,05).

CuiencTBreM TTO3UTUBHBIX U3MEHEHUN MeXaHU-
YeCKUX CBOMCTB JIETKUX y TAIlMeHTOB TPYIIbl B Ha
15-¢ CyTKM SBJAAJIOCH yJIydllleHue ra3o00MeHHOM
(DYHKIIUHU, YTO MOATBEPIKIATIOCH MEHBITUMI 3HAYE-
HuSMU (DPAKIIUU KUCJIOPO/A BO BIBIXaeMOU CMeCH,
AJTbBEOJIIPHO — apTEPUAIbHON PA3HUIIBI 110 KUCJIO-
POJLY, HATIPSTKEHUs YIJIEKUCIOTO ra3a B apTepHalib-
HOU KpOBU U 0oJjiee BBICOKUM YPOBHEM CaTypaiiuu
apTepUaIbHON KPOBU KUCIOPOIOM, XOTS OTJIHYUS
MESK/Y TPYIIaMU SIBJISLUINCH CTATUCTUYECKU HE J0-
croBepubiMu (TabJ1. 3).

W3BecTHO, 9TO MOCTOSHCTBO KHUCJIOTHO — OC-
HOBHOTO COCTOSTHUS OIIpeesIsieTCsl MOIepKaHueM
pPaBHOBECHST KHUCJbBIX U IIeJOYHBIX KOMIIOHEHTOB
KPOBHU B OIPEJIEJEHHBIX Y3KUX OMYCTUMbIX TPAHU-
max. /laxxe HesHauuresbHble OTKIOHeHUsT B KOC
OKa3bIBAIOT BJUSIHUE HA AKTUBHOCTH (DEPMEHTOB, a
CJIeJIOBATENIBHO, M3MEHSIIOT CKOPOCTh OUOXMMUYEC-

increase in the peak inspiratory pressure, respiratory
rate, and positive end-expiratory pressure over time
in both groups, with the highest values on days 7 and
10 of the study along with decreased thoracopul-
monary compliance (Table 2). On day 15, group B
patients demonstrated improved mechanical proper-
ties of the lungs, which was reflected in higher thora-
copulmonary compliance and lower value of peak
inspiratory pressure. However, statistical analysis of
the parameters of respiratory support revealed no
statistical differences between the groups. The
observed worsening of respiratory biomechanics was
directly associated with the development of bron-
chopulmonary complications during the early period
of TSCI, which is fully consistent with the results of
other authors, who reported that the failure to evac-
uate mucus along with increased production of
bronchial secretions due to impaired neurogenic con-
trol of secretory glands lead to development of
obstructive and restrictive disorders followed by the
secondary infectious complications [9, 15—18].
According to different authors, the incidence of pneu-
monia in patients with cervical spinal cord injury
varies between 60.8% and 79% [9, 12, 13, 16—18]. In
our study, the ventilator-associated pneumonia com-
plicated the course of the disease in 26 (81.3%) group
A patients and in 5 (62.5%) group B patients. The
progression of pneumonia led to the development of
pulmonary sepsis in 8 (25%) group A patients and in
1 (12.5%) group B patient. As a result, group A
patients required longer ventilation up to 27.6£21.1
days, while in group B patients it was17.8£15.3 days,
respectively (P>0.05).

The positive changes in the mechanical proper-
ties of the lungs in group B patients on day 15 result-
ed in improved gas exchange function, which was
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Ta6imua 3. /lunamMuka nokasareJieil razo00MeHa M KHCJIOTHO-OCHOBHOIO FOMEOCTa3a.
Table 3. Dynamics of gas exchange and acid-base homeostasis.
Parameters Groups Values of parameters on the days of study
1st 3d 7th 10th 150
PaO,, mm Hg A 125+40 131+37.4 123£35 123+30.6 123+38
B 114%42 107£42.8 139£33 123+24.3 12542
FiOy, % A 0.4%+0.08 0.44+0.1 044+0.11 0.47%0.13 0.46x0.14
B 0.41+0.11 0.44%0.05 0.43=0.12 0.45%0.16 0.43=0.11
(02} A 318+99 310+113 296498 282+105 290£116
B 285+103 249+119 337+80 300+108 288+52
AaDO,, mm Hg A 115£65 142+75 146+83 168+99 155111
B 128£82 162+67 110+88 146124 129+51
Sa0,, % A 97.8+2.4 98.3+£1.7 98+2.3 98.1+1.8 97.4+3.8
B 97.7%£2.1 97.1£2.5 98.7+1.4 98.5%1.1 98.6x1.5
PaCO,, mm Hg A 36.4+7.9 37.3£6.1 38.9+13.5 37.7+11.8 39.3+10.5
B 32.8+6.4 35.3+2.4 33.4%8.5 32+6.1 35.8+3.4
pH A 7.37+0.07 7.43%0.09 7.43%0.07 7.43%0.09 7.45%0.05
B 7.39£0.06 7.46%0.06 7.43%0.07 7.43%0.07 7.46£0.05
Lactate, mmol/1 A 1.6+1.7 1.1+0.4 0.7+0.3 0.7£0.3 0.7+0.4
B 29+1.4 1.5£0.9 0.8+0.1 0.7+0.2 0.9+0.5
AB, mmol/I A 22+3.5 25.5+5 26.1£3.4 25.4+4.5 26.5%3
B 20.8+1.7 25.6x4.1 24.2+1.4 23.4+1.7 26+4.3
BE, mmol /1 A -4.1£4.9 0.79+6.7 1.49%5 0.67+6.3 2.2+4.2
B -5.93+2.8 0.78+5.6 -1.5+2.6 -2.6+2.4 1.246

Note: PaO, — the partial pressure of oxygen in the arterial blood; FiO, — fraction of inspired oxygen in a gas mixture; Ol — oxygena-
tion index (PaO,/FiO,); AaDO, — alveolar-arterial gradient of oxygen; SaO, — oxygen saturation of arterial blood; PaACO, — the par-
tial pressure of carbon dioxide in the arterial blood; AB — actual bicarbonate, BE — base excess-deficit in the arterial blood.
IIpumevanue: 3nech u 1ist Tabir. 6: PaOy, mm Hg — HanpsikeHre KUCJI0po/ia B apTepUaibHOi KpoBH, MM CT. cT.; Fi0y — dpakiust Kuc-
JIopojia BO BiibIxaeMoii rasoBoit cMecn; Ol — mnpnekce okcurenarun (PaO,/FiO,); AaDO,y — anbBeosisipHO-apTepHalbHbII IPaJUeHT 110
kucsopopy; SaOy — HackleHne aprepuaabHoit Kposn kuciaopoznom; PaCO, — Hanpspkenne yrieKucjaoro rasa B apTepuajbHON KPOBU.
Lactate, mmol/l — maxrat, Mmosib/i1; AB — akryasibhbiii Gukapborat, BE — uz6bImok-aeduir ocHoBanuii aprepuaibHOil KPOBH.

KHUX TIPOTIECCOB, YTO B KOHEYHOM UTOTE BJICUET U3Me-
HeHue cocTosiHust 6osibHOTO B 1esiom |19, 20]. Uec-
cJeloBaHuEe KUCJIOTHO — OCHOBHOTO PaBHOBECHS
KPOBH B 1-€ CyTKHU HAOIO/IEHUST BBISIBUJIO COCTOSTHIE
KOMIIEHCUPOBAHHOTO MeTaDOJHUIECKOTO alli[03a
BeJle/ICTBUE JlepUIMTAa OCHOBAHUI, YTO SIBUJIOCDH
CJIEJICTBUEM CIIMHAJIBHOTO MIOKA Y OOJIBITMHCTBA Ma-
enToB obenx rpymi (Tabr. 3). B ganbreiiniem kuc-
JIOTHO — OCHOBHOTO PaBHOBECHE CMEIAJIOCh B CTO-
POHY aJKaJieMUH ¢ Pa3BUTHEM KOMIIEHCHPOBAHHOTO
MeTabOoIIMIeCKOT0 aJIKaio3a B PE3yJibTare TMOBbIIIe-
HUST KOHIIEHTPAIIUU aKTyaJbHOTo OrKapOoHaTa.

Boubrbie Tpymimbl A, HYKIATUCh B 3HAYUTEb-
HO OoJtee TN TeTbHOM TIPEObIBAHUN B OT/IEIEHUN Pe-
anuMaiuu u uHteHcuBHOU Tepanuun (p<0,05) u B
craruonape (p<0,01). TocnurasbHas JeTaIbHOCTD
cpeau OOJIbHBIX, BKJIOYEHHBIX B HACTOSIIEE UCCIIe-
nosanue, cocraBuia 8 (15,4%) us 52. Breicokas vac-
TOTA PA3BUTHs OPTaHHON AUCHYHKIUU U CEICUca
crajia TIPUYKMHON, onpesessiomneii 6omee BbICOKYIO
FOCHUTAJTIBHYIO JIETATBHOCTD Y OOJBHBIX IPYIIIBI A.
[To nmuTepaTypHBIM JAHHBIM CMEPTHOCTH ITPHU OCJIOK-
HEHHOH TpaBMe IIIeHHOro OT/ieJia CIIMHHOTO MO3ra
coctasiisiet ot 18 5o 48,3% [4, 9—10]. Pesysbrarst
UHTEHCUBHON Tepamuy B TPyHIax HaOIOIeHUs]
pejicTaBjieHbl B Ta0JI. 4.

C 1espio orpeiesieHUs BAUSHUS TSXKECTH T10-
BPEK/ICHUS JIETKMX Ha OMOMEXaHMYeCKHe U Ta3z000-

confirmed by lower values of oxygen fraction in the
inspired gas mixture, alveolar-arterial difference in
oxygen content, partial pressure of carbon dioxide in
the arterial blood, and higher saturation level of the
arterial blood. However, the differences between the
groups were not statistically significant (Table 3).

It is known that the constancy of the acid-base
status is determined by maintaining the balance of
acidic and alkaline components of the blood within
certain narrow permissible limits. Even slight varia-
tions in the ABS affect enzyme activity and therefore
alter the rate of biochemical processes, which ulti-
mately alters the general condition of a patient [19,
20]. The study of the acid-base balance in the blood
on day 1 of the study revealed compensated meta-
bolic acidosis due to the lack of bases, which was the
result of spinal shock in the majority of patients in
both groups (Table 3). Later on, acid-base balance
shifted toward alkalemia with the development of
compensated metabolic alkalosis due to increased
concentration of the actual bicarbonate.

Group A patients needed much longer stay in
the intensive care unit (P<0.05) and in the hospital
(P<0.01). Hospital mortality was 8 (15.4%) of 52
patients included in this study. High incidence of
organ dysfunction and sepsis determined higher hos-
pital mortality in group A patients. According to the
literature data, the mortality rate associated with
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Ta6imua 4. Pe3yabraTbl MHTEHCHBHOM Tepanuy B rpynnax HalJioaeHus.

Table 4. Results of intensive care in the study groups.

Parameters Values of parameters in groups of patients

A B
Incidence of pneumonia, 7 (%) 26 (70.3%) 5 (33.3%)
Duration of stay in ICU, days 30.1+23.1 14.2+16*
Duration of hospital treatment, days 52+38.1 29+16.4*
Number of deaths, 7 (%) 7 (18.9%) 1(6.7%)

Note: * — the significance of differences between groups A and B, P<0.05.

IIpumeuanue: Incidence of pneumonia — yactora pasBuTHs ITHEeBMOHKUHU. 371ech U iuist Tabu. 6: Duration of stay in ICU — auurenbHocTb
naxoskaenus 8 OPUT: Duration of hospital treatment — gimrenpHoctsb crarmonaproro aedenns; Number of deaths — kommuectso se-
TaJbHBIX UCXOA0B. 371ech U uist TabJr. 5: patients — GosbHbIE. * — OCTOBEPHOCTD pasandrii Meskay rpyrmnamMu A u B, p<0,05.

Ta6auna 5. Pacnipeznesienue GOBHBIX € Pa3BUTHEM BEHTHISATOP-aCCOIMAPOBAHHON ITHEBMOHHUEN H CETICHCOM.
Table 5. Distribution of patients with ventilator-associated pneumonia and sepsis.

Parameters Values of parameters in groups of patients
1 (pneumonia), n=21 2 (pneumonia+sepsis), n=9

Age, years 31.8+14.2 37.2+12.4
Level of spinal injury, n (%) C4—C5 14 (66.7%) 7 (77.8%)

C6—C7 7(33.3%) 2(22.2%)
Spinal cord injury, 72 (%) ASIA A 17 (81%) 8 (88.9%)

ASIA B £ (19%) 1(11.1%)
Duration of mechanical ventilation, days 26.5%20.4 35.6+23.6
Duration of stay in ICU, days 34.3+22.1 38.3+26.8
Duration of hospital treatment, days 65.9+36.6 46.7+40.9*
Number of deaths, 7 (%) - 7 (77.8%)

Note: * — the significance of differences between groups, P<0.05.

IIpumeuanue: Age, years — Boapact, rojbl; Spinal cord injury — nospeskaenue cnimrnoro mosra; Duration of mechanical ventilation —
JUIITEJILHOCTb MCKYCCTBEHHOM BEHTHMJISAIMHU JIETKHMX; pPheumonia+sepsis — IMHEBMOHUSI+CEICUC. * — JIOCTOBEPHOCTDb PAa3jInyumil MeXKILy

rpymmnamu, p<0,03.

MEHHYIO (DYHKITUU JIETKUX B OCTPOM TI€PHOJIE TTO3BO-
HOYHO-CITMHHOMO3TOBOI TpaBMBbI IIEHHOTO OT/eJsa
MO3BOHOYHWKA HAMU TIPOBE/ICH CPABHUTEIBHBIN aHa-
JIM3 KJIMHUYECKUX TTOKa3atesiell y OOJIbHBIX ¢ BEHTH-
JIATOP-ACCOIIMMPOBAHHON MTHEBMOHMEN — TpyIina 1 u
BEHTUJISITOP-aCCOIMMPOBAHHON THEBMOHUEH, oc-
JIOKHEHHOI cericucoM — rpyiina 2. OcHOBHBIE HccJie-
JlyeMble XapaKTEePUCTUKA B MCCJCIYEMBIX TPYIIIax
npe/craBieHsr B Tab1. 5. JIMarHo3 BEHTUIISITOP-acco-
IMUUPOBAHHON MTHEBMOHUM BBICTABJISAIN HA OCHOBA-
HUU TIOSBJICHUS <CBEKUX» OYAroBO-MH(MUIBTPATUB-
HBIX U3MEHEHUIT Ha pEHTTEeHOTPaMMe JIETKUX yepes 48
yacoB mocse Havyasa VBJI B coueTaHum ¢ Juxopaj-
KO, JIEHKOIIMTO30M, BbIIeJIEHEM THOWHON MOKPOTHI
U TATOTEHHBIX MUKPOOPTAaHU3MOB I10 TAHHBIM MUK-
POGHOIOTHYECKOTO MCCIIEI0BAHUSI aclIUpaTa U3 Tpa-
xeobpouxuaibHoro jgepesa [21, 22]. Jluarnocruka
cericuca MpoBOIUIIACH COTTIACHO KpUTepusM AMepu-
KaHCKOTO KOJUIE/JKA ITyJIbMOHOJIOTOB U OOIIECTBa
CHENUATNCTOB KpuTndeckoil meautiuabl — ACCP/
SCCM [23, 24].

Kak ciaemyer u3 tabir. 5 6oJibHbIE TPYIIIBI 2 Obi-
s 6ostee crapiero Bospacra (p=>0,05), y HuX 1npeod-
JIAlaTi TpaBMa 1mo3BoHouHuKa Ha ypoBHe C4—CS5 u
CTeIeHb TOBPEKIeHUS CUHHOTO Mo3Ta ASTA A.

B 1-e cyTku HabIIO/EHUS TAKECTh COCTOSHUS
Mmexy rpyrnmnamu o mkagam APACHE 1T u SOFA

complicated cervical spinal cord injury is 18—48,3%
[4, 9—10]. The results of intensive care in the study
groups are shown in Table 4.

In order to determine the influence of the
severity of lung injury on the biomechanical and gas
exchange function of the lungs in acute period of
cervical cord injury, we carried out a comparative
analysis of clinical parameters in patients with ven-
tilator-associated pneumonia (group 1) and venti-
lator-associated pneumonia complicated by sepsis
(group 2). The main studied characteristics in the
study groups are shown in Table 5. The diagnosis of
ventilator-associated pneumonia was established
on the basis of the appearance of «fresh» focal-infil-
trative changes on chest radiography 48 hours after
the beginning of mechanical ventilation in combi-
nation with fever, leukocytosis, and purulent expec-
toration with pathogens according to the microbio-
logical examination of tracheobronchial tree
aspirate [21, 22]. Diagnosis of sepsis was conducted
according to the criteria of the American College of
Chest Physicians and the Society of Critical Care
Medicine, ACCP/SCCM [23, 24].

As shown in Table 5, group 1 and group 2 patients
were of similar ages (P>0.05). In these patients the
traumatic spinal injuries at C4—C5 and ASIA A level
of spinal cord injury were similarly occured.

www.reanimatology.com

GENERAL REANIMATOLOGY, 2016, 12; 2



DOI:10.15360/1813-9779-2016-2-30-42

Tpasma

TaﬁJmua 6. I[I/IHaMI/IKa TAKECTU COCTOAHUA, ToKasareJeit pecnMpaToOpHOro naTrepHa u razooOmeHa.

Table 6. Dynamics of severity state and parameters of respiratory pattern and gas exchange.

Parameters Groups Values of parameters on the days of study
1st 3d 7th 10th 150
APACHE II score 1 9.5£2.9 9.9+2.3 9.5£2.5 9.4%2.2 8.7£2.5
2 10+2.1 12.4+2.4* 14.4+4.4* 17.2+7.5* 18.9+7.3*
SOFA score 1 2.9+1.9 3.3x1.9 3.1£2.1 2.6+1.5 22+1.7
2 3.2+2.1 4.8+1.4% 5.7+1.3* 5.9+2.6* 7.3£2.8%
PIP, mbar 1 13.2+4.1 16.3+6 17.3+6.7 19.1+7.1 18.5+6.4
2 17.3£9.7 21.7+6.7# 22.7%6.6% 24.7+6.8 24+6.3
Vt, ml/kg 1 7.6:1.7 7.8+1.8 7.9+1.6 8.2+1.4 8.4%1.2
2 6.9+0.7 7.4%1.2 7.4+1 7.7+0.7 7.3£0.9
F, breaths/min 1 15.2+1.8 17+3.3 16.9£2.2 17.1£3.1 17+3.1
2 16.1+£4.2 18.4+3.8 20.6£3.1* 20.6£3.2* 22.2+39*
MYV, 1/mil 1 8.5+1.3 9.9+1.9 9.7+1.4 10.7+2.8 10.6+2.5
2 8.9+2.3 10.8£3.1 11.9+1.8* 12.3+1.3# 12.6+1.6%
PEEP, mbar 1 5.6%1.7 7.8%2.4 8.2+£3.4 9£2.3 8.4%2.4
2 6.4%2.7 8.7+2.4 9.1£2.8 9.4+2.6 9.7£2.8
Cstat, ml/mbar 1 75.3£21.4 73.7£27.3% 70.7£23.1* 70.2+23.8* 68.1£20.9*
2 65.7£28.1 47.6+14.9 43.4x11.2 45.6x18.4 43.3+19.9
PaO,, mm Hg 1 127+38 134+41.7# 127+32# 130+33.4 128+34
2 116+53 105£30.2 101+27 115£27.5 109+48
FiOy, % 1 0.4%0.08 0.45%0.07 0.42=0.11 0.44%0.09 0.42%0.09
2 0.4+0.13 0.5+0.1 0.5£0.13 0.58+0.17% 0.6+0.13*
Ol 1 318+90 305£107# 314+75.9* 309+106% 316x90.6*
2 312+136 222+93 214+72.5 215+90.6 191£99.7
AaDO,, mm Hg 1 110£56.8 142+68.5 121£77.5 137+82.2 119£67.6
2 132+103 202+74.4% 227+64.2* 259+123* 269+113*
Sa0,, % 1 98.1+£2.1 98.4+1.9# 98.3+1.4 98.5+1.4 98.6+1.1
2 96.8+3.5 97+2.2 96.4%3.2 97.3£2.4 94.9+5.8
PaCO,, mm Hg 1 36.8+6.6 38.2+4.5 36.6+£7.9 34+8.7 37.5£4.6
2 32.1£5.1 34.4%9.3 43.6+23.3 45.4+16.5# 43.4+18.8

Note: # — the significance of differences between groups; P<0.05, * — the significance of differences between groups, P<0.01.
Ipumeuanue: # — ocToBepHOCTH pasinduii Mesky rpymmamu, p<0,05; * — gocToBepHOCTD pazinuuii Mesky rpyrmamu, p<0,01.

jJocroBepHo He orandanach (p>0,05) (taba. 6).
Nasbreiiiee TeueHue 3abo0jeBaHUsT Y OOJBHBIX 2
IPYTIIBI XapaKTepPU30BAJIOCh YBEJIMIeHUEM OalIOB K
15 cytkam no mkase APACHE II moutu B 2 pasa, a
o mkase SOFA B 2,3 pasa. [Ipu cpaBHUTEIHOM HC-
caeIoBaHuK y GOJIbHBIX 2 TPYIIIBI IOCTOBEPHO HoJee
BBICOKHIT GAJIJT 110 MHTErPaIbHbBIM MTKajiaM ObLT Ha 3-1,
7-¢, 10-e u 15-e cytu (p<0,05). AHaau3 MexaHude-
CKHX CBOICTB JIETKUX U TIOKa3aTeJiell Ta3000MeHa BbI-
SABUJI OTCYTCTBHME JIOCTOBEPHBIX PAa3JMYMil MEKIY
rpymmamu B 1-e cyrku Habsmonenus (p>0,05) (Tabur. 6).
B maspHeiinieM, y G0JbHBIX 2 TPYIIIBI JOCTOBEPHO
GoJiee HU3KHME TMOKA3ATEU TOPAKOIMYJIbMOHAIBHOI
HOJIATIINBOCTH, MHJIEKCA OKCUTEHAIMY U O0JIee BBICO-
KUe 3HAYCHUS aJTbBEOJIIPHO-apTePUAIbHON pa3HU-
I[BI 110 KUCJIOPO/LY OBLIIM OTMEUEHDI Ha BCEX MTOCTIE/Y-
fomux  aranax  Habmogexus.  [puuynHamu
3apEruCTPUPOBAHHBIX U3MEHEHMUI, 110 HAIlIEMy MHe-
HUIO, SBUJIOCH CHUIKEHUE 3JIACTUYHOCTHU JIETKUX,
BCJIe[ICTBUE WH(MUIBTPAIMY U YIIOTHEHUS JIETKUX
Ha (oHE UHTEPCTUIMAILHOTO OTEKa U KOJLJIATICA AJTh-
BEOJI, YTO COTJIACYETCST € COOOIIEHUSIMU JIPYTUX UC-
creoBatenieil [25—27]. Tsukesoe coctostHue 00JIb-
HBIX C BEHTUJISITOP-ACCOIMMPOBAHHON ITHEBMOHMEH,
OCJIO’KHEHHOM CeTICUCOM, MPOTPECCUBHO HAapacTaro-
1iee B IMHAMUKE, COMTPOBOKIAAIOCH YXY/IIIIeHueM Ou-

On day 1 of the study, there was no significant
difference between the groups in the severity of con-
dition according to APACHE II and SOFA scores
(P>0.05) (Table 6). The further course of the disease
in group 2 patients was characterized by almost two-
fold increase in APACHE II score and 2.3-fold
increase in SOFA score by day 15. A comparative
study has shown significantly higher scores on the
integral scales on days 3, 7, 10, and 15 (P<0.05)in
group 2 patients. Analysis of the mechanical proper-
ties of the lungs and gas exchange parameters
revealed no significant differences between the
groups on day 1 of the study (P>0.05) (Table 6).
Later on, group 2 patients demonstrated significant-
ly lower values of thoracopulmonary compliance,
oxygenation index, and higher values of the alveolar-
arterial oxygen pressure difference in all subsequent
stages of the study. In our opinion, the recorded
changes were caused by decreased lung compliance
due to infiltration and in duration of the lungs along
with interstitial pulmonary edema and alveolar col-
lapse, which is consistent with reports of other inves-
tigators [25—27]. Severe condition of patients with
ventilator-associated pneumonia complicated by
sepsis progressively increased over time and was
accompanied by deterioration of biomechanical

OBINAA PEAHMMATOAOTI WS, 2016, 12; 2

www.reanimatology.com

39



40

Injury

DOI:10.15360,/1813-9779-2016-2-30-42

OMEXAHUYECKUX CBOICTB JIETKUX, HApAaCTAHUEM Ia-
PaMETPOB PECHUPATOPHON MOIEPKKY U HAPYIIIEHH-
eM razo00MeHHOU (yHKImu Jerkux. CrenacTBiem
nporpeccupyiolieil moJnopraHHON HesoCTaTOYHOC-
TH Ha (HoHe TAKeT0TO MHPEKITMOHHOTO TOKCUKO03a Y
7 (77,8%) OOJIBHBIX TPYIIIIBI 2 HACTYINJ JIETATbHBII
ucxoz (tabu. 5). Torga kak y GOJbHBIX rpyIb 1 Jie-
TaJIbHBIX UCXOA0B He Obuno. IIpu atom 28-gHeBHAS
JIETAILHOCTD Yy GOJIBHBIX IPpyIIIibl 2 coctaBuia 71,4%,
410 0OBsCHSIET GOJIee JJINTE/bHbIE CPOKHM CTAaIKO-
HApHOTO JiedeHus1 6osbHBIX Tpytme 1. Kak coobmra-
er Berlly apixarenbHast HeZOCTaTOYHOCTD SIBJISIETCS
MPUYUHON CMEPTHOCTU CPEJU TMAIMEHTOB € OCTPBIM
MOBPEXKIEHNEM CITMHHOTO Mo3Ta B 86% ciaydasx [8].
JlaHHbIE JPYTUX JIUTEPATYPHBIX UCTOUYHUKOB MOJI-
TBEP/K/AIOT, YTO JIETOUHBIE OCJIOKHEHUS SIBJISTIOTCST
BEJlYIIUMU [IPUYUHAMU CMEPTH y TTOCTPAJIABIINX C
OCJIOKHEHHOU TPaBMOU HIEWHOTO OT/eJia CITUHHOTO

Mmosra [4, 6, 8—13, 16—18].
3axiaoueHue

OcnoxxHEeHHAs TpaBMa MIEHHOTO OT/IeJIa TT03BO-
nounuka tura ASTA A u ASTA B onpenensier nanu-
yre JbIXaTeJbHOU HEeIOCTaTOYHOCTU HEWPOTEHHOTO
reresa. [10/j06HBIE peCTIMPATOPHbBIE HAPYIIEHUST pe-
ructpupyiores B 91,4% ciydaeB y MaieHnToB C He-
BposiorundeckuM peduiurom ASIA A u B 53,3% ciy-
YaeB y MAIIMEHTOB C HEBPOJOTHYECKUM e(HUITUTOM
ASTA B. TIpucoenutenue nuHGEKIHOHHBIX OPOHXO-
JIETOUHBIX OCJIOKHEHUII — ITHEBMOHUU, yCYTyOJsieT
TeUEHUE JIBIXaTeJbHON HEIOCTATOYHOCTU Yy TaIlUeH-
toB ¢ ASIA A B 70,3%, ¢ ASIA B B 33,3% ciyuaes.
PasBurne myJbMOHOTEHHOTO Cecuca y OGOJbHBIX C
IICMT mreiinoro ornesa, OCJIOKHEHHON BEHTUJIA-
TOP-aCCOIIMUPOBAHHON ITHEBMOHUEH, MPUBOAUT K
VXYIIIEHUI0 OMOMEXaHHYECKUX ¥ ra3000MeHHON
(byHKIMI JIeTKUX ¥ YBEJTMYUBAET BEPOSITHOCTD He-
GJIArOIPUSATHOTO ncxoza 3aboseBanust B 77,8% ciy-
yaeB. Bbicokas yacToTa pecriupaTOpHbIX HApYIIeHn
y HAIMEHTOB C OCJIOKHEHHOH TPaBMOU MIeHOTro OT-
JleJia TIO3BOHOYHKKA TPEOYET CBOEBPEMEHHOTO TIPH-
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properties of the lungs, the growth of the respiratory
support parameters, and disturbance of gas exchange
function of the lungs. Progressive multiple organ
failure with underlying severe infectious toxicosis
resulted in lethal outcome in7 (77.8%) group 2
patients (Table 5), while there were no lethal out-
comes in group 1 patients. The 28-day mortality in
group 2 patients was 71.4%, which explains longer
inpatient treatment of group 1 patients. According
to Belly [8], respiratory failure is the cause of death
among patients with acute spinal cord injury in 86%
of cases. Data from other literary sources suggest
that pulmonary complications are the leading causes
of death in patients with complicated cervical spinal
cord injury [4, 6, 8—13, 16—18].

Conclusion

Complicated ASTA A and ASTIA B cervical
spine injuries determine the presence of respiratory
failure of neurogenic origin. These respiratory disor-
ders are registered in 91.4% of patients with ASTA A
grade and in 53.3% of patients with ASIA B grade of
neurological deficit. Addition of infectious bron-
chopulmonary complication in the form of pneumo-
nia aggravates respiratory failure in patients with
ASTA A injury in 70.3%, in those with ASTA B — in
33.3% of cases. Development of pulmonogenic sepsis
in patients with cervical spinal cord injury leads to
deterioration of the biomechanical and gas exchange
functions of the lungs and increases the likelihood of
an unfavorable outcome of the disease in 77.8% of
cases. The high incidence of respiratory failure in
patients with complicated cervical spine injury
requires in-time decision making on the requirement
ofa ventilatory support, specifically, in patients with
complete spinal cord injury.

HATUS PelleHrs 0 HeOOXOAUMOCTH PECIIMPaTOPHOI
HOJJIEPKKN, OCOOEHHO Y HAIMEHTOB € HOJIHBIM I10-
BpPEKIEHUEM CITMHHOTO MO3Ta.
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ObIMIAAd PEAHUMATOJOI'UA

Hayuno-npaktuueckuii sxypran «O61mas peaHnMaToIorus»,
Bxozsuii B mepedenb BAK PD, npegnasnaven /it Bpadyeil aHeCTe3N0JI0TOB-PEAHUMATOIOTOB
U HAYYHBIX COTPY/IHUKOB.

Tematuka JKYpHaJa: rmaroretHes, KJIMHUKa, TINAarHOCTUKa, JIeUeHne, HpOCt)I/IJIaKTI/IKa " ITaTOJIOTN4YeCKasd aHaTo-
MUA KPUTUYECKUX, TECPMUHAJIBHBIX U ITOCTPECaHUMAIlMOHHBIX COCTOSTHU. BOHpOCbI OKa3aHuA ZIOFOCHI/ITa]IbHOI‘/JI 110~
MOIIH ITPU KPUTUYECKUX COCTOAHUAX. BOHpOCbI O6y‘1€HI/I${ HaceJieHA 1 MEIUITMHCKOTIO IepCcoHaJIa IIpueMaM OKa-

3aHUS HEOTJIOKHOHN ITOMOIITN IIpU KPUTUYECKUX COCTOAHUAX.

Aynuropust: siedeGHbIe YUPEXKICHUS; BBICITIE yIeOHbIe 3aBe/IeHUST MEANTIMHCKOTO TTPOMOUIIST; MEAUTTHHCKITE
YUPEKIEHMS MOCJAeUIITIOMHOT0 0OpasoBanus, DeepalibHble U PErHOHAJIbHBIE OPraHbl YIIPABJIEHUS 31[PABOOXPa-
HEHUEeM, MEeIMI[UHCKIE HAYYHO-UCCIIE0BATENbCKIE HHCTUTYTHI; MEUI[THCKIE OHOIMOTEKN.

MMOAIINCKA

B 11060M IOYTOBOM OT/IeJIEHHH CBS3H 10 Katajory «Pocmnedars»

* uHjiekc 46338 — /1t MHIUBU/YaIbHBIX TIOITMCYNKOB
* mHAeKC 46339 — i1 MpennpUATHIL I OpTaHU3aIUi

YUYEHBIX CTeNeHeH.

*  Obwas peanumamonozusi.

Jliccepranuy Ha COMCKaHUE YUYEHOH CTeNeHH A0KTOpa HayK 6e3 omy6.m-
KOBaHHSI OCHOBHBIX HAYUYHBIX PE3YJbTaTOB B BEYIIUX KyPHAJIaX U U3/IaHUSAX,
nepevyeHb KOTOPBIX yTBep:KAeH Bpicimiel arTecTanuoHHoil Komuccuei, GyayT
OTKJIOHEHBI B cBsI3U ¢ HapymeHueM 1. 10 ITosoxxenus o mopsake npucyskIeHust

[lepeuens sxypuanoB BAK, uzgaBaembix B Poccuiickoit Denepariuu 1o ce-
nuanbuoctu 14.01.20 «Anecte3anosiorus U peaHuMaToJIOTUsI», B KOTOPBIX PEKOMEH-
JyeTcs myOJMKaiys OCHOBHBIX Pe3YJIBTaToOB AMCCePTallii Ha COMCKaHue y4eHON
CTETeH! JIOKTOpa ¥ KaHu1aTa MeUIMHCKUX HAYK:

*  Anecme3uonozus u peanumMamonozusi;
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