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The preventive and therapeutic effect of advanced airway management on pulmonary infection in pa-
tients with inhalation injury after tracheotomy 7TONG Ya-lin, MIAO Hong-cheng, FENG Xiao-yan,
YANG Fu-wang, ZHU Jin-hong, GONG Zhen-yu, DENG Jian-jun, JIANG Xiao-chen, ZHU Fu-jun, XIN
Hai-ming. Depariment of Burns and Plastic Surgery, the 181th Hospital of PLA, Guilin 541002, China

[ Abstract] Objective To observe the preventive and therapeutic effect of advanced airway manage-
ment on pulmonary infection in patients with inhalation injury after tracheotomy. Methods Fourteen burn
patients with inhalation injury admitted to our hospital from January 2001 to December 2004 were enrolled as
control (C) group, and they were treated with conventional systemic therapy and management of airway.
Twenty-seven burn patients with inhalation injury admitted to our hospital from January 2005 to October 2009
were enrolled as advanced (A) group, and they were treated with conventional systemic therapy and ad-
vanced airway management, including bedside isolation of airway, fixation of both oxygen supply tube and
humidifying tube, humidification in specific body position, thinning of sputum, lavement of airway and pro-
cedural sputum elimination, steam inhalation combined with medicine, and suction of sputum with interrupt-
ed negative pressure. Result of bacterial culture of sputum (the 7th day after tracheotomy) and chest X-ray
(at admission and the 7th day after tracheotomy) , pulmonary infection, change in blood gas analysis index
and oxygen saturation ( SO, ) (within 7 days after tracheotomy), and the number of patients cured in 2
groups were observed and compared. Results (1) Positive result of bacterial culture of sputum was ob-
served in 11 (78.6% ) patients in C group and 12 (44.4% ) patients in A group. The difference between
them was statistically significant ( y > =4.36, P <0.05). The main bacterium detected was Pseudomonas

aeruginosa . (2) Pneumonia was suspected in 7 patients (25.9% ) in A group by chest X-ray, which was
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x> =3.87, P <0.05). The result was in accord-

ance with the diagnosis of pulmonary infection. (3) No CO, retention, SO, and PaCO, abnormality caused

obviously fewer than that in C group (8 cases, 57.1% ,

by asphyxia was observed in 2 groups. PaCO, value in A group was close to that in C group ( ¢t =0.89, P >
0.05). (4) In C group, 9 (64.3% ) patients were cured, 5 patients died of pneumonia, wound sepsis,
and MODS. In A group, 25 (92.6% ) patients were cured, 2 patients died of MODS. Number of cure was
obviously larger in A group than in C group ( y* =5.22, P <0.05). Conclusions The advanced airway
management has better effects on isolation and humidification of airway, and thinning, drainage, and elimi-

nation of sputum. And it can decrease the probability of blind suction and injury to airway, and it prevents

pulmonary infection following tracheotomy.

[ Key words] Burns, inhalation; Tracheotomy;

Mo AR 17 R B R e R RO SRR
VIR PR GE 1T 7 T, WP % 3 s 48 2 e
REFBERRXZH, AR BRMEY S LR 5 8%
AT EBE R Ve A S BRI S 8E
=B IR TS () Re bl &, a0 oK X I B W 0 E
HTHRERE, G REEE R R G B
S, BETT R W R E BOR I K E R IRGE B
B W I A B B RS (%) 4, ARAR B B
B O R BRI, ARG R S HE S B
X P R T B9 B B, R BT YA T A R R
BT a A S R W EEZ TAET . vitk, &
IR T —E R R EE BT ANAWT

1 MN&E5HE
1.1 e RYER R4

% Bt 2000 4 1 H—2004 4E 12 H iR K
14 Gl ARG B H T HEMEF0RIT +
WML B A R Rk X R 452005 4E 1 A —
2009 4 10 BUUIAM 27 Bl R A S B,
FLEMREE BT + R RS, BN
MR, 2HBEE —MELLR, ZRERKT¥*E
Y (PEHKTFO005),MFE1, ERENE 48 h
WABE, & VIIFFET[E] A 45 /5 30 min ~48 h, ABEHT
9 75 B B B R W B BRI RS 3K B K B L0 O 3
WERRE , AHRAGREESCHER S,
1.2 ¥R Eg sy

BB ETRAEVUAG, BAEET BILE
(UTFHRIBE)VHEARESE LEYNMBEHRSE

Pneumonia;

Management of airway

ShOAEFEER K S ~8 /min HBLER A, KA«
BEO4000 U+ KKEE4 U + 42787k 20 mL
BEAFHMA,3 ~4 R/d; A 10 ~20 mL A: B R K
ITREREYE, B NE; B S ESERE,
BRI SR “ FPEE AR FIUBERHE 8" M IR R .
1.3 Jinsi v i 4 B e

JNSR L BB R k.
1.3.1 FPRGECRDRE" 5 08 F & e SCHER
(6178 EXESEIO AR LG VERE 3 RY
A B LA SE b PP E C BR R, CRRES R AR W
WP , HE IR IFEE B IR fb 5 |t . 1 b Oy ik ad
TAETAPHE I ENEEERE BERBRES
BB RGBS B R B R b A R,
LI =8
1.3.2 R m” 8-S 2 R FA B & 4t
LM TEFKRRENBLEBABRERESE
MOEAKERE TSERE JFRAREMEE" .
BEEETFR WE RBEES5FHE AR ERGE)
JE 3 A M AR (G A B R K B 4.5 g/L NaCl
R B FEEK ) GE MR (5 ~ 10 ¥/ min) 5 B £F
SLEW, BAE L HMAN (KT 15°) 2B #E4T 10 ~ 20
min [FRE 1 h, BEEHEE. HEMBRRKETA
SIFAG A, B 5 J5 K b 0 & % 07 68 98 Ak R E )
TAZM L AE o M5 R B — 28 5 8 O =
1.3.3 SEERSETHE ERERE R
W EZA BT EERE (KT 7 L/min) 4
S F SO, 4576 1.00 35 5 min U -, BBREEES
FESEHAON 3 ZHMIE., ¥ 5 mL AEFEEK

F 1 2AREGHERAMSGBRE - BRIFO LR

MBI, %) ] e S AR WA B, %) ]
2 7 B % _ _ -
. 5B & (% ,x+s) (%TBSA, x +5) e =E
Xt B8 20 14 10(71.4) 4(28.6) 32 +14 68 28 6(42.9) 8(57.1)
finag2e 27 24(88.9) 3(11.1) 34 £16 60 =31 17(63.0) 10(37.0)
t {1 — — 0.81 — —
X E 1.99 1.99 — 1.51 1.51

& —" R TR



.8 AR e 2010 4E 2 B85 26 %45 1 8] Chin J Burns, February 2010, Vol. 26, No. |

HEASGE, SR B E LR, 5 EEHEER S H
Frnzmk | REtREE, PR EE T o0 M, H
Ho B A0 R i AT R0 e R R, B R R e =R
EFREER. BREAR, FREKEFH 20 ~
30 mL A= B E KR EIT KBV, ER BB,
1.3.4 ZYBEELIBT WK T 44
A HATEARTATT (1) BZRP 0.5 mg; (2) AW E
15mg; (3)o BEMM 4000 U+ KAKBELE4 U+
FEKFL 2.5 mg( HLEEKRWAR F 3 d B ) + AEFER
7k 20 mL; (4)50 g/L B #5040 20 mL, 3 ~4 ¥K/d,
R AN, "I 50 o/L SRR E . Fead
BREBEEKESEI 0L AR B S, L
SftE ek,
1.3.5 RERHLE “H W k" R 22k H
B 7 R AL SRR R R VR LB R R A X
MR, IR M, M HE E R E N S
PRWFE SR R B A 2 L) S S R O &
N 5 A R IS B L, SR R ¢ TR T R R vA T A L R
BRI B A B R
1.4 WESER
1.4.1 BB FF FTRERKEVHIESHET
K, ARERESERNRBE, HFITHETE R,
1.4.2 X Lk FREEABRENZIMIE
YIFFESHE T R ATIREME X & (IEDD) B,
1.4.3 [idBRiiE s LWhr S B mk[1],
ESEYIFEE 7T REWMMAE R HME, 3B X &
FBRMiarE e B EF R KRB, R EE %
W% g A R T 38 CERfK F 36 C ,WBC > 12 x
10°/L 8k WBC <4 x 10°/L g & 0712 af 6 & 18 31 |
BRI 82 MR . ST BE MR k%,
1.4.4 S 44r5FTA SO, SEYHIET
d W, FZ B Bk SO, {3 7 82 5 /8 & SO, , 3l Bk
KatEGHEDL 1 K,
1.4.5 JRAR  HOUER[ 9 DR IR R B FIA 1
B FEIRIE AR AR AR, ST R A B EBa=E,
1.5 Stz

THEBERLL x + s T8, W SPSS 12. 0 & it #
PR B R T c BRI TR ERATY BR,

2 &R
2.1 RBAEIEF

Xt BRAH 11 B B8 B A0 o B 57 BH A 5 78. 6%
Kt SR ME S 0, & H OHARE KB RE
WA 2 A P B BR B R S AT ER T B IR R

FHE HOSHRES B RA 12 IR ERKE
MBI FE M 44. 4% R AR SR B 13 4,
SEAEHERE U MR LEME . FREHR
BOAMEEERE AASKES 16, 24HEE
BRI R R, 2R AR EE (Y =
4.36, P <0.05),
2.2 WIS X&H

MR X KA AR En T BE 8 flREH
BUA % 5 57. 1% , Hp A EAR 4 6, B L& 3
BT RiR AETM% A FMEs 16, mgd
KRS T B & 25.9% B FEH LR 3 B, BUF B
ROELRER ETHR APHRE L H, NEa
BE g R A BT XA (4 =3.87, P <0.05),
2.3 fiEBERGAE L

SB[ ]2 S A4 R 2.1 2.2
LW, ISR R BE AT B 25.9% , 2 F X R4
fiti 45 2 (8 (5 57.1% ,x° =3.87, P <0.05),
2.4 MRS5S TR SO, W

2 BEMEMEY AN CO,BEHRR, LE
B5## PaCO, .80, 5% , H ¥ ¥} B4 B ¥ PaCoO,
H9(40 +6)mm Hg(1 mm Hg =0. 133 kPa) , iI3R4H N
(38 +7)mm Hg, AR LLE , ZRITHEITH¥TEL(t =
0.89, P >0.05),
2.5 hAr®

YTHEZH 14 BB FIE A 9 B 64.3% 5T 5
B BT IR R R Bl e 2 B A ) T MR B E 1 B
MODS 2 i, hnsged 27 )& E G/ 25 B 92.6%
FET- 2 ), FE TR K 3 5 MODS, ni& 4 ¥ AR B
BEFMHBA(Y =522, P <0.05),

3 iR

08 475 £ 3 it S U e ) B A B TR L R A R DL RO
FLR G APER G R EAEEA LY RRAELZ Y
W, EPaE 8y F s E FE FRK.EAR
RGBT R BE R ETS () % WSS Hebk
MERE, SEREHOEEZ 1 -2 ZBLH 8
b EEVE PR BB R A T B R B
BRI M., ALK TR, IR
R BENSEAEITHEER, 2 FBITHRER
J2 10 3 R P IR GE A 5T R,

WAHBRGEEZRAENFTELSEHE, 0
RERBE BEZELESEIIONSHENNER
TREREE, “ME " MHRESHFEZBL HEWEN
MELISEH, EHNA 3 2L/ RE" IR



AR R 45 2010 £ 2 A4 26 24 1 #]  Chin ] Burns, February 2010, Vol. 26 ,No. 1 « 9.

B OB ESRS A S REEEERESE L, T
WA 2 SR OB A W R AR R A B B4 A
5 T e 8 VR I R TS Y, R B R S
U SRR S E A BT R AR 4k R R A
TR R e 1 R A R W R SOE R R AL S A
25 RSB RS RRAERGREN TR E
FRMEREC, BT R RRTRE Y s
BRI 08 AP, Rt B E R i
SESEHOLAHE, TRABAZTE, ARSI &
COMERR' . AT o fn i 20 58 % T — ) 3L Co,
WHRER EWARBEREZ SN,

B AR BK R 48 (/) SR T K B 4w
i vE IR SR L E BORGTE  Hb i 5
5N BE A USSR R R R R A (D) LR SR E LB
EWAKMITERE AESETHENIENA,
SOEIBA BB WA S, 0T R RS R
ORI BRI R, BTN
B S IR EERL R T G R AL R SR T
SiELRE, SRFNENERE SR KR
BR K i A 3k (7 HE B BE A0 B R 0 L 5 0 BH 28 AT 4
L3 T B2 5 0TS, A) 8 W A AL 5 R
AT AT A TR, T AR B
e A X EHTCEN B BRI,
B EM R SRR AL B I R RS g
TG A8, o H B AT A R, 35
BEEZENRSBYEIRRE SHEMD 4
5 HEVE I S 3N P K | UED T frTE B TR R  E
AU HERE 7 B, AT A KT W R HE B8 M L B 1k R B
B ZE S AT BH LBl 4 i R A

W8 2 XU 71 &), B T Op B A0 2 HE R 5 5 v R
Y EE RS s A, AR B
ST B0 RIS R W B RN, 6 R S
s B B S S A A IR e AL, I SRR T BT 9

FE¥E” e, W B B R i R R R E R
B AE—ERE LA EREFRRSE?S () R
AR ASGERES G S

TR, BT AW 5T 1 B R B 18] B
BR,2 4B E 4 Bk IR T 0 [0 (6] B, i A S 9h
SPEERERBIRE R T R EE B A RS, 8
WHEH Rt Mg N EREN, HEHE R
o BEXS IR AR IR E AT R AT IR T (i8R M R
HEEEG) , REGSHBRAERGRLETNTFEE
Il PR R 3 TAF B9 2 B 4%, & L U ST TR SR 3 VR T
OB A b, 78 R P U0 1 A8 1k, AT A Bl
TR G E VI )G 4 A A ol e

&% 3k

(1] % BELOH¥. L. DERF5R T WAt , 20015166,
153-177,374-384.

[2] Mlcak RP, Suman OE, Herndon DN. Respiratory management of
inhalation injury. Burns, 2007,33(1).2-13.

[3] BaE,28E, XEKIE 959 RAERGREINIT. F=
FEEK¥ %I ,2001,23(3) :358-360.

[4] Se5CBl BBIRE, BR300, 5. B th BB WA Pk B 45 s 3 s e
MEERSAREMETHRE. hER B RGBT E,
1995,11(3) :193-196.

[5] MEIF By PEEARETH. 4R LT AREEHR
1t ,1998 .263-264 ,1446-1447.

[6] WA KL, HB/MH,% RtEaHERARBHRESEE
BHOERESHBEZRPERNNET B RE. B8,
2007,8(4) :214-216.

[7] BEA RAERGIEDNHFBZTRE T L. THESE
Z& 75,2002 ,24(12) ;2052

(8] BARDCHM MBREMK. Wi 7 M. JLR: AR I i iRk, 2008
122-128.

(9] PMEX MEREREMRBASYERE 2 K L5 ARE
BE H R4t ,2002:502,505.

[10] FEWAK. $36— 0B E B W ARG KR E LM 2R E1.
e Be 2 % ,2000,16(2) :118.
[11] BB, ETA REE, S EERAMERGEHLEEN
— . AR 2K ,2009,25 (1) .78,
(Wi Hs M #1:2009-10-27)
(R -TH))

BRREAIEESRER

WERR A TR AR R FEFR AN RGO RE SN EX B8 SWRES ., EYHAEEY. BARPE
e AR S MR . AR ARESR  EEMEAs BTRE, SoEFE, S RHBR, T EMSER K
B GEMUE: (1)t KA ; (2) vk 0 BB Q0T 5 (3) B I 3 M50 on 2 W0 21 7 5 (4) POARAR B2 A/ B2 A (i detR) A8 B2 A T 5
(5) BHARRAR/DANE . BB NI . FIHES B2y WA (M) 7 2008 £ 2640010 5, A4\ R EREH LA
H] k- MG B A G LT BT R 22 5 MR 4R 570203, 3 7 :0898-66726088 , Pl 4ik : www. hyphencan. com. % 9% i) AL S - Q0 R 4R
AR TFIBBRREWE R, AT 13807691273, I 21 4" & 5 ML, AT S L A A EE 15 . R REH

BHREAIRERBAERBSKE

B RBHLAHE



