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5 min WAYUCER E (SBP) . &F5KkJE (DBP), 0% (HR) LRI 4ERFM (RPP) W28k, £ R DLS 4% i 15 it
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Hemodynamic Responses to Orotracheal Intubation with Fiberoptic
Bronchoscope and Direct Laryngoscope in Children

Sun Hai-tao , Xue Fu-shan*,Zhang Guo-hua,Li Cheng-wen,Li Ping,Liu Kun-peng
(Department of Anesthesiology , Plastic Surgery Hospital , CAMS and PUMC, Beijing 100041, China )

Abstract: Objective To compare the hemodynamic responses to orotracheal intubation via fiberoptic
bronchoscope (FOB)with conventional orotracheal intubation via direct laryngoscope (DLS) in children under
general anesthesia. Methods Forty-three American Society of Anesthesiologist grade I -1 children undergoing
the elective plastic surgery and requiring orotracheal intubation were randomly allocated to either the DLS
group (n =20)or the FOB group(n = 23). After standard intravenous anesthetic induction,orotracheal intubation
was performed using a DLS or a FOB. Noninvasive systolic blood pressure (SBP), diastolic blood pressure(DBP),
heart rate (HR), and rate-pressure product (RPP) were recorded before and after anesthetic induction, at
intubation, and 5 minutes after intubation with 1 minute interval. Results In the DLS group, SBP, HR, and
RPP at intubation increased significantly compared to their postinduction values (P < 0.05),but blood pressure,
HR and RPP at intubation didn't differ from their preinduction values. The maximal values of SBP, HR and

RPP during the observation (from the beginning of intravenous anesthetic induction to 5 minutes after

#Corresponding author Tel: 010-88703936, Fax: 010-88964137, E-mail: fruitxue@yahoo.com.cn
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intubation) were significantly higher than their preinduction values (P < 0.05). In the FOB group, blood
pressure, HR and RPP at intubation increased significantly compared to their preinduction and postinduction
values (P < 0.05), and the maximal values of blood pressure, HR and RPP during the observation were
significantly higher than their preinduction values (P < 0.05). There were no significant differences in blood
pressure and RPP at each time point during the observation between the two groups. The HR at intubation were
significantly higher in the FOB group than in the DLS group (P < 0.05), but no significant difference was
observed in the HR values at other time points during the observation between the two groups. There were also
no significant differences in the maximal values of blood pressure, HR and RPP or the times to reach their
maximal values between the two groups. Conclusion General anesthesia of clinical standard depth can not
effectively inhibit the pressor and tachycardiac responses caused by fiberoptic orotracheal intubation in children.
As compared with DLS, FOB has no special advantages in preventing the cardiovascular stress responses to
orotracheal intubation in children.

Key words: children; fiberoptic bronchoscope; general anesthesia; orotracheal intubation; hemodynamic responses

T4 Y LR B (fiberoptic bronchoscope ,
FOB) T 1967 4 I A T AR, H A & J& 1 o A £
e R 3 o 72 | Kk R U AT N RO e AR AR Y R
RN AN 4 AR FOB FE /N L IR HE A A 4
Ab B N e A B A B0 A IR S22, SR ) FOB
HEAT AU A A AT R S B R MR BT (direct laryngoscope
DLS) X M e 5 9 AL ARRI 98, DA TG A AT A D8 A% R
18 X0 M R RN, B AMTE X FOB
SUE A AE D U R G RRE HEAT T Tz AT
gT B, fHA C FOB AU 4 A X /N L i it 2 71 2% 1
06 5 T B AE S8R0 o AR IR 58T I DR T BRR e R
TR FOB #1 DLS #4728 1 AR 4 45 %0 /1y JL L i 3
D12 5 e HEAT WL A GRS, B AE /N LI R R
Hh <22 A A A N X — IR T R R T B4R AR TORE

Xt &M E

&R KAk HC E BE AR B R OP R B
2004 4F 43 {51 5 [= R B B 0l B 25 (America Society of
Anesthesiologist, ASA) 1 ~11 %%, #7240 &
BAYRE T L REIE AR F AR AN ILEE,
Hom 5 32 61, 11 Bl AFl 0.5~5 % ; 1K 8.5~
20 kg; B 70~112 em, BA " E O M E R G E
WL B R i ARG R 2 AR D e
A TNy R S AR/ T 0.5 B iR
T 5 % /N LBHEBRFE AL . B B LBEBL 53 DLS 41
(n=20) MFOB4 (n=23),

MRELBMSER/E T ARHET 30 min JLA TG

Acta Acad Med Sin, 2005,27(6):712-717

AREF 0.01 mg/ kg FMPKILMEA 0.1 mg/ kg, &Lk
AFARZER, U 40%0,60% NO Fl 3% % e k&
AR (AR AY &2 SU min) 317 WA R 175
S, BILERN R G g # kg E , JFLL 15 ml/
(kg+h) 8 3 &% Bk i 1 2L R B0 MRAR W, SRS 4 /D
JLWE A 5 L/ min B9 4% 10 min, B FAERT 5 min
Bk 1 5 K e 2 el kg #RAERT 2 min # Bk 5 4k
JE IR 0.1 mgl kg AN IAEY 2 mgl ke 17 K5 S
TERIL A EWFE R G, R H T 5T 4R R
TE # BK TF 55 48 JE IR 8% 2 min J5 R B DLS & 412 K
2.8 mm ) FOB # 17 Ml EHAME, AEREN D
RS =AY 13435, AESFENHARE=11+4F
i 1211, FOB 21k JH # 2 - X B i 78 43 116 ¥ FOB 42
THRmE, FHAEELAEASHIERE. AR
EREREY R AR FE DLS 5 FOB i FI 2 5 i ik
e} 1 0 5 B

£ DLS 41, SR A DLS i 178 #2481 AU48 7l 45 4
1B, 6 Z B R B T 78 30058 U B 2F 17 06 A1 38
B, DASCE MRS D7 . 78 FOB 41, #E& vl 7 L
e, B ol e LAY Sk U B H RIS R A
FEE AL T ¥ FOB 5% T W5 b 44 A LIRS J5 , R 5%
TR R SR ARAE T, FERES TR
FOB % THivn Bl AR 1], JERegdfiig 218 P
/3, WFOB G THARESFEREMHEAIEN,
RFZEBRBEET, EXERERI G, BRER
A 5 PR R I 1 LA 3% 0 AT () BROE R B R, WA R
10 ml/ kg, PP A5 % 15 K [min, I H 40% 0,-60%
N,O il 19%% SR AERF IR, B i i 4 1.5 L/ min,
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N Al , Hewlett-Packard GMBH) 3% & W5 M i 45 J&
( systolic blood pressure, SBP) . #F 3k J& ( diastolic
blood pressure, DBP) . > * (heart rate, HR) . fk
A MM (pulse oxygen saturation, Sp0O,) Fl.0»H
Kl (electrocardiogram, ECG), HE& & 5 min J5 /Y%L
EAE 9 BRI 75 3 AT HE AR . 90 AR 0 . AR
BRE, REMENULAIERER 1, 2, 3, 4
A5 min B (% SBP, DBP, HR Fl Sp0,, 34 i ic ¢ 1
SBP Fil HR {8 15 0 R - 0 4 ke FL (rate- pressure
product, RPP). #4547 4 DRK BF 5 = IF b 22 <8 4l
B JE 5 min I BT I A 69 0 7R AT HR A B R AE S
WLEE I N 0 B AR, I id s AR Z (B R I 1R, o
VA i B d5 B B I ) 0 s A8 4 A I () (D R
BARAGRZELREFEIFHER), EIHITHE

O3 MIT IS K S 4 B I TEE A 60 s 1 B L HEBR

FItFRAIE R KA ) Office XP A H (1
Excel 81t T BT 80 S AT 58 112 0 B . BT A 808 %
FEIECehR e 22 (wts) Fom o WAL 1 3 43 A 5%k}
(0 L3R R 5 0 5 BB A 1L il 3L 3l g 4
GERH Y 4L IR AR AR B RT ¢ KE SR I 3R B ) 2
FH AL L AR F SR DR 3R T 22 43 B RIE X ¢ KR
P<0.05 h2ESFEA B ENE,

# R

—MFER WAL ILYE 1 RAE RS IR E
ARAF I, To/N LB A I AR T 608, P4
B E A B Sp0,, AR . B R R
HERHLRFENE F1),

F1 WABILH—BER
Table 1 General data of children in the two groups (X+s)
Groups n Gender (M/F) Age (years) Weight (kg) Hight (cm) Sp0, (%) Intubation time (s)*
DLS 20 14/ 6 2.5+1.4 13.1+£3.6 90.0+12.8 99.5+1.2 30.3+£7.8
FOB 23 16/7 2.7+1.1 13.9+2.6 94.1+£9.7 99.7+1.1 35.9+11.3

*The period from termination of manual ventilation using a facemask to restarting of ventilation through the tracheal tube; DLS: direct laryngoscope ;

FOB: fiberoptic bronchoscope; M: male; F: female; SpO,: pulse oxygen saturation

miEsh hEEL KEE SIS, DLS 4119 SBP,
HR 1 RPP [k B 75 5 i W 2 FE IR (P < 0.05),
DBP 5 MBS ER LR EN.., KBEARE,
FOB 41 /9 1L [ . HR F1 RPP % Bk Bt i 5 1 45 B % %
it (P<0.05),

DLS 41 () SBP, HR F RPP 7 < & #fi & i} f1 %,
EIHER 1 min WKEERE R EF S (P<0.05),
SEFE N MAE S5 1 min 9 SBP, DBP, HR
1 RPP 5 Bk W7 5 A0 A B 22 5 0 S RS A5 I
Wl NSRBI REAL, A TREMER 2. 3.
5 12 min B 2 AL T RRIIE S HTKE (P <0.05); W
S AR BE S B EREHES 5 min X
1k) A SBP, HR 1 RPP iz K {H W % 5 T KE B
FH (P<0.05), FOB 411 SBP, DBP. HR #1 RPP
TE S 5 I LG RR 475 5 B0 BRI S R O
(P<0.05), HAEME G 1 min 55 H L
KSR W EM, MG & NN % S 8B,
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S TAREMER 2. 2. 3 R 2 min B E AR TR B
WERATKFE (P<0.05); MWW HNM SBP, DBP,
HR Hl RPP 5 KAH ¥ HE R AT W 3% FH i (P <
0.05).

FOB A& 4 HR W&/ T DLS 4 (P<
0.05), fif 76 W % 1 Ath £5 X 1 B ) o 25 S O W
P, FOB #1 DBP 7E Bk i 75 5 J5 L 2 VB )5 3 min
BFEMT DIS 41 (P < 0.05), 1 76 W £ 1 9 HoAth &%
X B[R] A 22 57 0 W Mk L UL S0 4% X B[R] A 7Y
SBP il RPP LA & SBP. DBP. HR Al RPP f £ K i
LR TR 22 5 0 M, B I B o S R R
i F BoF [ 0 200 ) 2 S R T P (R 2)

LSS -SRI N RN U
(HR<60 X /min) 5™ HEAKIE (SBP<60 mmHg,
1 kPa=7.5 mmHg), I H SpO, 7 100%, JG L
H B R R JLABR I 1 L PR R
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Table 2 Hemodynamic changes during the observation in the two groups

DLS FOB
Time point
SBP(mmHg)  DBP(mmHg) HR (bpm) RPP SBP(mmHg)  DBP(mmHg)  HR(bpm) RPP

Preinduction 91.4+10.0 46.9=+11.3 116.0+£16.0 10 608.2+1 818.4 94.1+6.1 44.9+10.1 121.3+16.1 1144391 819.2
Postinduction 87.4+8.9" 44.6+11.6 107.6 £14.6" 9419.1+1694.7° 87.4+5.6" 38.0£6.3*  108.8+13.2 9506.5+1 161.4°
At intubation 96.6+13.3*  51.7+13.9 119.9+£17.1* 11 691.4+2624.1*  98.9+9.3%  52.3+13.5% 130.3+13.0"* 12924.6+2 113.2*
After intubation

(min)

1 91.0+9.9* 47.0£7.8 113.3+£16.4*  10353.4+2096.1*  93.3+5.9% 43.3+7.8* 119.7+11.2* 11 168.3+1 202.2*

2 85.8+8.1" 42.9+6.1 113.1+£16.5% 9733.3+1823.3  89.5+6.8" 39.1+7.5° 118.2+£10.8"  10586.7+1 252.0*

3 84.1+9.2%  39.6+6.2% 112.0+15.0* 9440.4+1741.9° 85.4+6.1° 354+6.27%  116.4+11.0*  9941.3+1124.5*

4 83.2+9.2%  38.6+7.0" 110.9+15.8 9238.9+1719.1° 82.6+5.8%  35.0+5.7%  113.7+11.9% 94055+1294.1°

5 81.4+8.6%  36.4+7.5" 109.5+16.1 8914.3+1602.3 81.5+5.5%  33.4x64%  1124+12.0% 9183.1+1305.9
Maximal values 97.2+12.2% 52.8+12.4%  122.9+14.3% 11855.2+2321.3% 99.3+8.7*%  52.7+12.9% 130.5+12.7* 12981.8+2059.6™

Maximal values were the greatest ones measured by the monitor from the beginning of intravenous anesthetic induction to 5 minutes after intubation; 1kPa=

7.5 mmHg; SBP: systolic blood pressure; DBP: diastolic blood pressure; HR: heart rate; RPP: rate-pressure product; bpm: beat per minute; *P <

0.05 compared with the preinduction ;

5] it
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FOB "4 1 4 0] B % DLS X 23 IR | 75 R i 34
JUL PR R SRR A7 2 R AL T . i 2 F SRS, B
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FH G, FOB E Bl B 28 1 A8 4 48 I S0 A RO I8

#P < 0.05 compared with postinduction within the groups; AP < 0.05 compared with DLS groups
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TfF 9 25 AR 26001
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FOB i#EA7T U A B, 1 67 244 FOB [ 58 T46 A
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VE 3545 VT fE XoF WA 0k 350 2 20 R0 S RE il B Y R
PRI, TR DLS 474 MR AE I, AU R
HUTHERESFEEL S HALENNT, (2)
I FOB 5 THEX A S LI LE—FHHHME, X4
G S B G DU 2 IR . MARECE . Al R
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O RGN BN, (3) AR, BRES
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W, JFE T RER A B EON RO M E RGN
J IS B SR8 FOB 28 1A A I A A
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