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(FEE] BW BN CT i FIRFICREFYE L 45458 (bronchofibroscope, BFS) “EREPEIR
ST S I BN P IR RS TR, ik NATCRA 4 BB BE (bronchoalveolar
lavage, BAL) XJEEAEPERIAAEEAELERHA 131 BIHUMGE S & I EAR IR s B AL (FEPLEC1%)
30 CTkgasdl (C4l) . X&Mqfardl (X4)) FMRsdtsad (N4), =4UBEH76 IR
MUHBES, ST IOmEr 4 A B EEDRIAYT . W R B AR fE, MEVERTAEYE/S 1 h, 2h, 4 h
HIRFIR 72 hn, [RIEICs BAL Fp2ifa], WallARIS 3 d. 5 d JRGUAHDCHESRSPR, ARURIRERINE . A
BV S (R UBGE ], X =S MR R T aer 22X Lot &R AR KRS 10 min,
CHIAMX AR (HR), FRARR (Br) fiF N4, ZREAFHIT¥E L (P<0.05), WHE
(SBP) . &FikH (DBP) dHfE) 2 % LG IHT#E L (P>0.05), C4, X AP/ 1 h, 2 h KiHEE
(PIP) | WFIED) (WOBvent) FWESBHIT (RAW) T N4, MWaiSimit: (Cdyn) EFNAH (P<
0.05); CH4l, X HBEVES 4 h Cdyn (i F N4l (P <0.05), PIP, WOBvent fll RAW 22 52 L4 11242
(P>0.05), CHMLIESATE (MV-t) & (16.81 +2.62) min, % X 41 (20.12 £3.81) min, N 4
(23.69 £2.76) min #4H (P <0.05), BALIGYY/G3 d, C4. X P .o RIE (T). 4E M WBC 34k
(WBC) FFEEZ R (PCT) FEIRART N4 (P <0.05), H CART X4 (P<0.05), BALJRTIES d,
C4l. X4 WBC 1 PCT BEIRMETF N4 (P<0.05), H CHMRT X4 (P<0.05), CHARmRREH
2 80.55% (29/36), B X 4l (72.09%, 31/43) . N 4 (59.65% , 34/57) i (P <0.05), C 41
MV-t 3 (114.36 £38.39) h, % X 41 (132.07 £42.51) h. N 41 (165.28 +67.28) h #J%5 (P <0.05),
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1 1CU A Berd ] B UMGE ST ], 3R EZR B H LR A RBIAKT

[R8BIR] BFF CT; X 2%, SF4Er=0E e, <GHEMEDE; Jom; VIMEES; MiREkdy; SERERE

Clinical study of the value in bronchoalveolar lavage in patients with severe lung infection by bed side
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[ Abstract] Objective To explore the effects of bed side painless fiberoptic bronchoscopy for
bronchoalveolar lavage ( BAL) under chest computed tomography ( CT) guidance and mechanical ventilation
in the patients with severe pulmonary infection ( SPI). Methods A total of 131 cases of SPI under
mechanical ventilation support were randomly ( random number) divided into CT group (C group) , chest X-

ray examination group ( X group ) and without radiological examination group ( N group ). The
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bronchoalveolar lavage ( BAL) by using painless fiberoptic bronchoscopy with invasive mechanical ventilation
was carried out in patients of these three groups. Vital signs and variables of respiratory mechanics of
patients were monitored before and 1 h, 2 h, and 4 h after BAL and the time consumed for BAL was
simultaneous recorded. Meanwhile, infection related biomarkers on the 3™ d and 5"d after BAL, positive
detection rate of pathogenic bacteria, the time of invasive mechanical ventilation used during BAL and total
duration of mechanical ventilation support were measured. Results  During BAL and at 10 min after BAL,
heart rate and respiratory rate of C group and X group were lower than those of N group (P <0.05),
however, there was no significant difference in SBP and DBP among groups (P > 0.05). One and two
hours after BAL, peak inspiratory pressure ( PIP), work of breathing ventilation ( WOBvent) and airway
resistance ( RAW) in C group and X group were lower than those in N group, therefore, dynamic
compliance (Cdyn) in C and X groups was better than that in N group (P <0.05). Four hours after BAL.
Cdyn in C group and X group was better than that in N group (P <0.05), But there were no significant
differences in PIP, WOBvent and RAW among groups (P > 0.05). BAL time ( BAL-t) in C group
(16.81 £2.62) min was shorter than that in X group (20.12 + 3.81) min and N group (23.69 =
2.76) min, (P <0.05). Three and five days after BAL, core body temperature, WBC and procalcitonin
(PCT) in C and X group were lower than those in N group (P <0.05), and those in C group was lower than
those in X group (P <0.05). Pathogenic micro-organism detection rate in C group (80.55% , 29/36)
was higher than that in X group (72.09% , 31/43) and N group (59.65% , 34/57) (P <0.05). Total
mechanical ventilation time (MV-t) in C group (114.36 + 38.39) h was shorter than that in X group
(132.07 + 42.51) h and N group (165.28 + 67.28) h (P <0.05). Conclusions BAL by using
painless fiberoptic bronchoscopy under chest CT guidance can effectively reduce the stress on patients with
severe pulmonary infection supported with mechanical ventilation, decrease airway hyper-reactivity, shorten
the BAL time, ICU stay and duration of mechanical ventilation, facilitate drainage of lung infection exudates
and pathogen detection rate and improve efficacy of comprehensive treatment.

[ Key words] CT chest; X-ray; Fiberoptic bronchoscopy; Bronchial lavage; Painless; Mechanical

ventilation; Pulmonary infection; Intensive care unit
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BUBGE TAFRTT o
1.2.2 JoJi BALIRYY RJTHN, BEXEEEL



- 376 - S

&

PE2A 75 2015 4E 4 ASE 24 %55 4 3 Chin J Emerg Med, April 2015, Vol. 24, No.4

i BAL F AR A5, Hew B BES 46 2 A iy e &,
TEEE OB E A SR A, 7E ICU JR2%, fiiH
H A7~ PENTAX FB-15BS %A1 X % BFS K H g 21
PEEATIR Y. C 4l X 40 N 21 1R Fl 5 5 M
(2 ] By Sy ) o) 25 2 7D, 2 o S X20000024 )
PR ORATT IF IR 55 JC0 BAL 387 . C A5G 3
W CT 45585 4R JoI BAL JRYT s X 41560 130
WX 2k H 455 JF 4R TG BAL JRYY; N A E# T
HHIGHE BALJAYT . JOf BAL M7 . B ok
B K B Rk, HEE R 1.0 ~ 3.0
mg/kg (i faf L), Ff 8 F B ACR 35 Ramsay
IV ~ VY5 TR BAL VYT, SRJGHIESNER 0.5 ~
2.0 mg/ (kg -h) (4EFEle), 8ERPaH
FEPEFE T Ramsay Il ~ IV, AR o AR
e & 80% ~ 100% , 78 A8 15 HLBGHE <R &
T, BFS AMPIEHLAEE “Y” AIEESLAEA, Ao
fiE (150 ~200 mmHg, 1 mmHg =0. 133 kPa) 0
Sl T W e A8 BB A 45 T 0 I A B 3 K
(<37 CHVEWE. RE Y. 5| H 2 R s
BAREEREVE 4 ~ 5 IR, BRIRFFLE R 5] <20 s,
FEVEME (171.32 +45.19) mL,

1.3 Mt
(1) &L H 2 hag ¢ (GE-

solar8000 A1 PHILIPS V60) #Ef7.0oFL, I, 4R M A
FEWEI s (2) WEDWEPERTAIEYE)S T h, 2h, 4 h /1Y
SIEWERE (PIP) | BFIE ) (WOBvent) . W< FH J)
(RAW) FUl S (Cdyn) , BCFEIEMEE S

(3) Jrhicsk BAL £R2EmfEl; (4) MRS 3 d F15
d JEGADCHR PR [ ook (T) . SME I WBC 1
B (WBC) MR (PCT) |5 (5) WM& E K
BAL JGHRIREA R (%) ; (6) BEABIVLIIE
STE] (BAL-U) 5 (7) HUBGESEE (MV-1),
1.4 SFitEFE

THEGRIAE £ drifE 2 (v xs) Fow, RH
SPSS 19. 0 A\ #EAT S i124 40 Hr, 3 A& HE Ve Rl
J5 A B S FEAE AT AR AE [ (PEIRARR/ (Br) | oD
#/ (HR) . W45 &/ (SBP) . &F 5K F/DBP) ]|
PIP. WOBvent, RAW, Cdyn, T, WBC. PCT #i
MV-t, SRR 2 7 22 00 0 MOl ¢ k3, IR
BAL J& 14975 JiL 11 A5t 8 1) EL 3R Fisher A DA
Pio LA P<0.05 HEFHAG#E L,

2 #XR

HEARFER
CH (n=36), XH (n=43) MINZAH (n=
57) 4E#%. APACHE II $F4%; AR (10 min) HR,
Br. SBP fl DBP 2% G123 X (P >0.05),
W1,
2.2 BAL A, AR5 10 min &, MR, mE
A HR A Br8fk, C4l, X4ULF N4 (P<
0.05); T SBP Al DBP Wi4l[a] 2= 57 Latit#ia L (P
>0.05), ARJ5 10 min, CZHA X 41 HR, Br KT N
A, ZRBEAGFEEL (P<0.05), HAFERMA
)2 R egtitF L (P>0.05), Wk2~3,

2.1

R PIHEEARREI L
Table1 Comparison of two basic conditions
kit c4 X4 N4 F{H P{H
FEW (%) 44.73 £17.62 43.19 £18.37 45.28 £18.07 0.169 0. 845
APACHE II ¥4 15.87 £4.21 16. 14 £4. 15 16.09 +4.22 0. 046 0. 955
A HR (YX/min) 113. 62 £13. 03 111.79 +£12. 84 109.36 +£13.29 1.223 0.298
AHi Br (¥X/min) 24.97 £3.11 24.58 £3.09 25.06 £3.25 0. 300 0.741
AHj SBP (mmHg) 126. 83 £16.97 125.36 £17.08 127.47 £15.39 0.207 0.813
AR A DBP (mmHg) 71.36 £8.01 73.43 £8.51 72.82 £7.89 0. 664 0.516
R2 RPLLE BN FEAR O AL
Table 2 Comparison of monitoring indicators of patients in the operation in two groups
21 51 HR (&X/min) Br ({&X/min) SBP (mmHg) DBP (mmHg)
C 76.14 £9. 83 19.85 £5.36 126.28 +13. 81 70.33 £11. 87
X &4 75.73 £9.62 18.74 £5.13 124.61 £12.99 71.87 £12.05
N4 87.39 +£10. 28" 24.59 +£5.42° 124.38 £13. 06 69.83 +11.72
F i 21.996 17.170 0.249 0.376
P g 0. 000 0. 000 0. 780 0. 688

W 5 C4l. XA N4 LbEg, P <0.05
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Table 3 Comparison of monitoring indicators after 10 min of the operation in two groups

21 5 HR ({&X/min) Br (¥X/min) SBP (mmHg) DBP (mmHg)
CH4 71.58 +£10. 41 16.19 +2.47 118.51 +£8.47 74.25 £6.48
X 4 72. 67 £10. 37 17.01 £2.41 120. 37 +8.08 73.91 £7.06
N2 82.19 +11.41° 20. 58 +2. 63 121.72 £9.03 73.24 £6.39
F1H 14. 261 41.571 1.542 0. 282
P1{E 0. 000 0. 000 0.218 0.755

W 5 C4 . X4 N4, P <0. 05

2.3 BAL ARFj. i8fr/g1 h, 2 h, 4 h g A=
T
C4H . XHEEP)S 1 h, 2 h PIP, WOBvent fll
RAW H{CF N 41, Cdyn fEF N4l (P<0.05); C

F4 FEVRRIANEVERIS L h, 2 h

. XSS 4 h Cdyn L F N4 (P<0.05),
PIP, WOBvent fl RAW 2R L4 it¥%=E XL (P>
0.05), W#E4,

o 4 h PR SR AR OO H AR

Table 4 Comparison of inrespiratory indexes before and after lavage 1h, 2 h, 4 h in patients

a5 PIP P Cdyn P i WOBvent P RAW [cemH,0/ P i
25 F /P F{ti/P FA{t/P F{ti/P
(emH,0) (mL/emH,0) (J/L) (L-s)]
W ocgl 31.66+2 12 19.87 £5.42 0.86 +0.57 16.24 +0. 57
1l * F=0.770 * F=0.115 * F=0.036 * F=10.003
XL 3L48x207 7T 20345837 085060 T 16.18x0.49 . 000
fi N4l 32.02+2.38 T 19.85 £5.19 T 0.83 +0.49 T 15.83 £0.43 T
WoC4l  17.36+2.38 41.88 +8.51 0.47 +0.26 9.69 +0. 58
f;ﬁ 1 * F=24.642 * F=17.345 * F=1.827 * F=120. 593
Eoxg 17412217 42.36 +8. 06 0.46 +0.24 9.70 +0. 56
& ~ P=0.000 P =0.000 P =0.016 , P =0.000
Ih N#4l  21.02+3.74° 33.98 +7.57° 0.55 +0. 27 11.48 +0.77*
W C4l 16.46+2.27 41.37 +8.24 0.42 +0. 18 9.41 +0.52
fﬁ i * F=24.625 * F=15.174 * F=3.590 * F=126.553
X4l  16.52+2.33 42.00 8. 11 0.42 +0.17 9.39 +0. 54
Jei " P=0.000 P =0.000 P =0.030 , P =0.000
2h N4 19.8+3.19° 34,08 +7. 87 0.52 +0.26" 11,04 +0. 67°
W C4l 1551 £3.02 40.52 +8.39 0.37 £0. 15 8.58 +0.45
fbi‘% H * F=0.061 * F=5.305 * F=0.423 * F=0.946
BoXHL Is4xsal 0T ALOTe s 0362006 T 8.6120.48 0301
4h N 15.65 +3.06 o 36.24 +7.91° e 0.39 +0. 18 o 8.71 0. 51 o
W C2H. XM N HH, P <0.05; cmH,0 =0.098 kPa,
2.5 BAL ##4iRt1E (BAL-t) #1 PCT)

C 40 BAL-t 3 (16.81 £2.62) min, % X 44
(20.12+3.81) min, N 4] (23.69 +2.76 ) min
W (P <0.05), C 4] BAL-t % X 4% (P <
0.05),

2.6 REHEXMERER (SpEM WBC it#. iR

E LS O PS

BALJAYF)E 3 d, C41. X 4 T, WBC F1 PCT
FEARAET N4l (P<0.05), HCHMT X4 (P
<0.05), BALJAYF)5 5 d, C 4. X 41 WBC Fi
PCT BEARAE T N4 (P <0.05), H C4MKT X4
(P<0.05),

PR AE 1L

Table 5 Changes of infection-related indicators

EiELAD i A cd X4l N4l FAH PAH

T (C) 3d 36.87 +0. 33 37.18 0. 17" 38.61 £0.47* 319. 693 0. 000

54d 36.81 +0.45 36.61 +0.29 37.36 £0.31° 62.991 0. 000

WBC (10° L") 3d 11.61 £1.07 12.87 1. 14 13.29 £1.92° 14. 099 0. 000
54d 9.36 £1.05 10.28 £1.53" 12.51 £2.38" 36.459 0. 000

PCT (ng/mL) 3d 1.12 £0.87 2.44 £1.79" 2.62+1.81" 10. 494 0. 000
54d 0.61 +0.38 1L17+1.13" 1.75 +1.43° 11.227 0. 000

T C4l. X 4UR N 41104, *P <0.05; C 411 X 411048, P <0. 05
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2.7 £ZHXBAL EHRERKNHZER

TR BAL J5 C 4 IR Rk %%k 80. 55%  (29/
36), ¥ X 40 (72.09%, 31/43) . N 41 (59.65% ,
34/57) HE (x° =4.667, P=0.034), H X 4K
BRI R N 415 (P =0.042),

2.8 FEIYHEBESEE (MV-t)

C 4L MV-t 5 (114.36 +38.39) h, % X 41
(132.07 +42.51) h. N 4] (165.28 £67.28) h
5§ (F=10.922, P=0.034), C 4] MV-t & X #H40
(P=0.007).

3 it

BFS V£ b —F R APERI R A TG F B, T
HE RS aE H H )z, FEARE AN TAE
(N7 5 DR 23 A ) O 0T B ZE TR 97 LA S W T
o S IR A BB T R AE AT A ICU fY
HRE P G SR YL R, BAL B8 57 T I HILAH D¢
PRl 98 A TEREVE S R R L FE A il R A
FHHINEESIF, AT L, BAL B iR B E W
RGP T BT TR

ICU [ EAE Ml e s, FEAE o R AR NP 5
v A HIGE SIRYT o X L8 BB AR BT A
MUGE <RI RIS, A XA R A . N
Jir TR A AT I L SR 6 B 460 25 T I IR R R, 4
FxegEHE kL EA NTAIE, AFF BFS X—
A AENG IR TR TR, Xk bk
Il PR RIMERC A FT fig o (HIX S B B B YL T | IER AR
IKIMEE, BAL i B AR B IR AE; [R] X 28 i 5 1 5
2. Wlishg2s", ARMETH 52 K] g BAL, A,
Xof EEE PR G YL FE, NA Y 1 BAL LI AT fig
SRR EWIE R E L2, Hit, FEIFERE
BT BB, SRR i IR e TR A2 AN L R T BE M
BENL, MRS i Hb 52 BAL, LIS X8 H
BAL B AN B RN o 5B T 12 48 JE il i A - B fig
B 3 Bl A T i 8 95 2 1) RO R Az 5 I IR 5% X B AL
WM, A ICU P 4% 52 HILARGE 0 T 5E M8 5 31
W X 2R G AR R AL E N I AE S o R A,
5 485 2P B2 AL ) 3 B ol ik 4 8 B 5 R I 4 %
CT™, M HAS 5 RS U F S 2 A A I . 3%
BT ARE R T O AU <A I FRE il 3 B e £
(IR A R 67, AT SE i TSR BAL, B X
BRI ERE, ORI SO R,

AWFFEE P C 41 BAL-t Jy (16.81 +2.62)
min, # X4, N4 (P<0.05), [ C 414
X 40 (20.12 £3.81) min JR% (P <0.05), 0B
3 A TR B O R R 7, BAL 83RO B P 4
i, BAER RIS AR . R, 52N, AL
AT 32 08 T 7= A 1 ORI REAS BRI . R

K RPFHIAR)G 10 min, C2H. X 2079 HR Al Br V5
M RHEALT N4l (P<0.05); ¥PE/S 1 h, 2h
C4l. X4y PIP, WOBvent Il RAW Ik F N 21,
Cdyn i FN4; #EWEE4hC4l, X4 Cdyn T
NZ (P <0.05), [Alf}, 384G 20 AR 52,
REAS SN 500 1 o 2% e T A 1) Wk 3R ) R e PRy
DT e | I R [ A T s 1 W B LT
o FTIHN BAL G G B EA (3d), C4
YL A 54 M 48 b WBC, CRP F PCT [ A% & 1k
(P<0.05), teAh, 0k BOmeksah nY AR E AL o
fTBAL, BIRMIE WM B F2Hm (C Hmik
80.55% , P <0.05), M5 IA R FHUYL T £ 1)
Pifbe ARMFEEIN, SR VUAGE <A B 46
m [C4h (114.36 +£38.39) h, P<0.05],

AR FW] . X ICU JfifRik s, REUMES CT
EN T HIRSZ JoM BAL JRYT, BeA R AR Bk
A, WERSIE ROV, B R e kG
s R R, R E IR R E A RRKOE,
Shy FE T SR P TR v FR R 2R BRI T R T
— A RIIELR

HBAREEH PR BN R 5% o9 BAL FR7E ICU
g E 2 H R, EXEHLRGE S
FE MR e X — AL AR Bl 22 . AR B A 1 A
B, DABGHS CT 2 A48 S Jo BAL JR Al f74E N
TR . E I . G R s A )
A, R, FESE TS CT 2 7 T JC% BAL B Y
R O A& 80 (2 Wik nr 2 ih s <5 5
S0 " BB 1 T ' BAL; Q#3518 (b
HRE ISR IG 97 0 b7 AR E R M R IT IR B
Y MR R ERAERY . P O REE R S A
RIEER B 2 R s OARRTE A L%
TR 5 22 ) P U 35 S A 1% 0T 4l Bl ) 352 i 358 CT
B AE TR AL, AR P EAERZ, DI S
255 AR R e Ak HEE A B CT 8 A AR X
W, AEREFEA W IE R A T B A A X
B ©RY . RIGIRBREMLE, nagisd .
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(AR ST 8 - /N5

GRURZD V= TN B Nl ]

2T

BEB, 4718, “RESMThAKR” 201443 A11 H
T A5 IR XSS — AR KB AL, 1 BaTA
BT, FEMKME, B R 38 K/min , P134 X/min ,
BP 86/64 mmHg (1 mmHg =0. 133 kPa), SPO, 88% , #i&
W, PRRAE, AP, KIFIRTE, JBH &4, HR134 K/
min, 5, MHH: WBC17.56 x10° L™, HGB 160 g/L,
1. Cr 156.6 mmol/L, TNT 5§ ( +), CK-MB 23 U/L,
1= : pH 7.07, PO, 32.6 mmHg, PCO, 57.4 mmHg, HCO;
16. 7 mmol/L, O H, &l & UL B S0 LBk ofi P el A2 . 0 212
Wre BAVEFRAONIAR? 8. 15 LY. T shdE,
MEMAE, SPO, 84% , TEMEMRILES. “21
Je” T, R KGE R, 8. 45 MBLEH, T AU
B 100 J BBRER 1 K. FREea i e . Wi “ B LR
£, B CBREREMT . L RS RO O IR
ik, BB, TR AR 200 T BB 6 K, T Mk
i “EHE LRE2 pg/ (kg min)”, “HLREE3
pe/ (kg min)” §yE, 10: 40 BHE: ZEHEMA; Rk
R EF 49% o 11 05 AR 4fs A 35035 07 17 ZE 68 3l bk 2
FIEE, A RIBINKESZE M MG, R TREE L MAP
65 mmHg . $EHR L HR100 ¥/min K H AR, . 11: 25 &
HEMOA, HR 94 %/min, BP 94/46 mmHg, 12 25 K
HIEE, FRICEREAERAE 200 T BERER 1 Yk, Hgiig sk
JE, 13: 05 JFaAsr A e sh # IR SME R %, 14 00 {4k
JE A A+ (ECMO) 5%, JEA#ifasE, MAP 4ER57E 70
mmHg, HR 85 K/min, 15: 45 3% ICU, BiGifk “&ats
FTLOCMORERGE”, TR, P SZFF. CRRT, Hii&

DOI: 10.3760/cma. . issn. 1671-0282. 2015. 04. 008
YRR L. 528300 JUARAE DL, BhiLimi SIS — N R EEBE
SIETE PR

S SEIE S

P, MR INEIRYT, OIFUIRELF R, Mk . 2014-03-21
15 ECMO,, 2013-03-24 1= G (AR (ML) FRE
“B - MR GAET, &REEEITRIGES . OIFE IR AR
HFEMOHE, 2014-03-25 KGR . Sk IZ AT EE.C L
B, ZEET . GRKSCHRE, 1TERET R I AR,
RIG I L AE, KRB FIR L, 5 ZhEeAR Lk
5., 2014 4 ] 1 HF R & T RMER 4 E56Y7, B3
.

Wi MR E— M LGOI I8 30 min, § F.0H K
AR, SUMBEFL R B, O B R — B AE M I R
D 95 2k AR AR, BBk B2 TR Bon, i
ECMO S5 8 5 1840 il 2 77 1 B[R] 28 60 min, A5 A 3k
1829 30% M A 7%, B HE &Pk 260 min 0 i &2 75,
R BRE 8 Y, BALMIIhREE , STIIEER
X QA2 T HBILCEMERTE, TEMITR R, B
I S S i) P N K S S N s R 3 I S
MR, B FIEHRKE GRS ek, A FEk
WA, BRELE. QLA RIZh KK, SEIHE S oh e
FERBEERSE, A0 E IR, U E B0 i R R
IRALERA SR BHE IR, Ol IR D 68 £ 7 260 min 0>
I G eSS B . MEEh kA B 2k, MXTEE, KA
Syl R S @ F BN B BRI ME DL R e,
ECMO EARMIEL . WG, BF. B EESEHEDT, SMdA
LU, SER TR, SEMER, WO RS IR,
FIFRIRIR T O v Sk . D &G HAE R 2 I 4 B 2K,
SHEIEMNSZ-ICU S iiiilE, Rl s, 5
W ICU MR, . BE# . W{RT . CRRT, FEEAL. ECMO
ERA T E T B, AR EIIREIR AR .
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