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Effectiveness analysis of fentanyl combined with propofol and midazolam anesthesia in infants undergoing bronchoscopy

ZHANG Dao-zhen ,CHEN Fang s XING Da-jun
(Department o f Anaesthesia s Shenzhen Children’s Hospital , Shenzhen,Guangdong 518026 ,China)

Abstract: Objective To investigate the effect of different anesthetic methods on bronchoscopy in infants. Methods Four hun-
dred and fifty-eight infants undergoing bronchoscopy were divided into two groups. The patients in the group F were treated with
fentanyl intravenous anesthesia, the group K were treated with ketamine intravenous anesthesia. The change of the mean artery
pressure(MAP) . heart rate(HR) ., breathing rate(RR) ,saturation of arterial blood oxygen(SpQ,) in each group were recorded after
induction of anesthesia,before the examination and during the examination. The effect of anesthesia and the incidence of complica-
tions were observed. Results Anesthesia succeeded in both ways. However the patients in group K had higher HR, MAP and RR,
lower SpO, compared with those in group F(P<C0.01). The complications such as anoxia and breathholding occurred less frequent-
ly in F group patients than in K group patients. Conclusion Fentanyl does not play a role in vessel activity and has strong analgesic

effectiveness which could maintain longer than ketamine in single dose. Muscle stiffness and hypoxemia could be avoided in control-

ling injection rate strictly and oxygen uptake sufficiently. Fentanyl would assist to ensure the infants experience bronchoscopy in

stable vital sign.

Key words: bronchoscopy; anesthesia; fentanyl; ketamine

SCRE B AR R — AR L 912 18 T B (R X A Y
Ry, HRE L I R IEZ T . e MR T L L)
JUSCARE B A 0 BRIy 1k B 2 H AR MR R BRI
T T D) 0 ) O R 5 A ) TR L B R R R AR R B
B AR RAE . ASBE 1998 4F 3 7 % 2007 4F 10 A 4331 R BU%
K€ S8 TR 0 e i ok 52 4 R v T 468 1 B 4 L2 <A
BER AL IRE LT,

1 IR %

L1 —fRBORk 458 fil )L 55 310 ], % 148 il 4R 3 4>
FZ 3% i A~15 ke 56 5 BR AR 24 B B 2 CASAD 73 2%
T~ %, 982 L 1B ILA I A RIRR B 42, Horb 119 i it A<
SR AN CEO Bl M AR A 14 ] B R 10 1], 5 RO
ERG 6 6, X B A 337 M. A RP T R EGE A
304 5] CHHh 8 481 R WU S2 A8 S ) s 4R R SR A 121
e rp e R R I TR 34 491 R HR AT i O 9 1t
76 il . SR AR AR BRI (F 2H) 326 14 . 40 e TR R 5% (K 2H) 132
il PILH B LAE IS VPR A BT d B TR [R] HeAE 22 S TR 4 3
1.2 RIE MR R AR ILE S A A AE R
30 min UL A i 5 FTHE & 0. 01 me/kg, A G LI RN B 2
mg/kg DRIEMEA 0. 1~0. 15 mg/kg ITREFFE S, MG, F 41
FR IR RJE 2~4 pg/kg(Z) 3~5 min) ; K 41 # 4 S I 2

mg/kg. AR LR BT B KGEE 5 N B 1~ 2 mg/kg.
FARE K HTIEBMIS KR 2 pg/kg LA MKEN 1~2 mg/
kg, AIFAMY BRI E R T B G e TR S AR L Bk
TXREGRA, THEXAERENEE L LERMNILIT S
AT3E S T B R 4Bl 60 YR s AT AT 4 S U B AG A A U T R
TE O S R B R 5~8 L/min, AR 3 bk i 2046 A
JE(SpO.) [ 2 85% , T 37 R 45 1k 45 F . 1B 5% )5 1 22 45 A Al
SpO. KA & 95% VL FJE TR E B, 5 8™ 5 5 K .08 1%
JUL 3 T 552 W 45 17 st D) 5 32 BT i %8 i 0. 2 mug/ kg s 7 W W
HHFAR. RPEEMIERN 0. 1~0. 2 mg/ke, 7 i JL5E 4
HRE AT SpO. ZEFFTE 95 Y0 LA _E 5 ] 2% [91 3% 5 .

1.3 W35 AR RO PR AR5 B LI I O
E (ECG) . SpO, I 451 % (RR) 45, 43 Blid St i 5 5 . 5
BERT R T 25 R 8 8l S e A 5 ) B AR 0 3R (HRO L 2 3l ik s
(MAP) .RR & SpO; , H- 45 i1 45 4 A {42, ™ 5 (SpO, <85 %) i
A5 T AR B T S VLA T O LA 2 0 1 B R
RCRIE - B GMR] L AR  AUE AG 0% i B s R R e e
B W] B R B SpO, <<85 YT B B 48 A Kk T 3% T
2B AR

1.4 B0k it i R A SPSS1L. 0 G it 84, 4k
WL T s Fom, Z MM ST KR B LA ¢ &
. DL P<<0.05 ERAZIFFE L.



1964 FREF 201058 A% 39 %% 154
*1 WMEBILREREGFEZTL (L)

i SpOy (%) RRGK/ 49 HRGKR/ 5 MAP(kPa)

o WIS T A R Y =] A GRS R A RS T A

F4 98.9+3.1 98.24+3.2  93.942.9 40.1£2.7 26.6E£2.1% 29.44+2.0% 131.5411.9 128.3410.6 130.1£10.8 10.6£2.1 9.5+1.1 9.8+2.0

K4l 99.243.6  98.743.3  85.4+2.72 40.8+2.6 38.3+2.22* 39.6+2.3* 130.24+11.3 136.44+12.7 147, 9412, 7% 10.24+2.6  10.8+1.6 13,542, 8ok

5 F 4 A4 P<<0.05,* :P<<0.01; 5ME S5 L % . P<<0.05, %

2 % ®
2.1 BWAHBILURME TG BB AR A mIREEL W
21 B L AR R IAF 3 e PR R A R S I B & T OE R AL F 4B LA
WIS KR 5 CEBERT KR O I I 551 5 0 S 0 18 5 R 1 5
JE R R G2 1 X (P<C0. 01), W 420 748 F R H B0 Bl
A, KFBEILRYP MAP. HR LiES G & F 48] B35 (P<
0.05) s RH SpO, L F 41 B & K& AR (P<C0. 05) 5 & B2 Al K AR
RR I F 48] @3 (P<<0.01), L5 1,
2.2 WABILMBIFREREFR FHAMRBKER
(90. 49 %) 75 T K 4 (64. 39 %) ; ™ T Bl 4, & 4= F (7. 98 Vo) Ik
F K 41(29. 55%) s F 41 76 8 fE if & AE ™ 5 Bt S (WL{ED 5
(1.53%) K 4 8 1] (6.06 %) . ZINIRKREE L E it LEHE G
T A ATS AN BB I T LA 25 ) IR 22 R, L3R 2,

x2 WMEETEFEERREIRIEE(%)]

2 51 n B Bt OULED W
F#4 326 26(7.98) 5(1.53) 295(90. 49)
K4 132 39(29.55)° 8(6.06)2 85(64.39)°

5 F 4.2 P<0.01,

3o ®

Ay LS AR AR — Tl R T XL I Y AR e A 4 L X
RIS A i 2R B AR s . B LAGE BN U R T
ORI SR B B (U TE B R 2 B AR R
Sy 51T RE K T 0 2 O TR A A L LR R
ALK B 1 mm, A B AR BRI 50000 . i 22 il 8 R
T S5 ) A A 1Y B 2 A AR LI I A TAUER R
ARRRARZS 5 IEE 1 JPRTOE Ay DR XA . O PR T )RR T 5
TEAT MR e K O A A PR R 05 R JE W VK A A ARk . MBS b
o S R X WS 2 A5 /0 o A SRS T 9 LA st A R T
IS A4 38 A0 W R L g AR T S U R R . (IR
TR S 410 S WA W 52 55 o 394 o O UG 6 ) L 7 SR B AR R o
JOE T o BT DR A 58 A R WA R R A 0 ) S BT ) 2 0
A B R AR SO R AR AR N LA 0 I A A
JTI o B R A T A48 <5 I (] 2L o 00 JRR T 22 3 1 o o AR v
U B AR i I TR] P S O S B o TR R T 5 EL AT o R
A RAE IR AER ARG IR BRI ) A7 2 Ak SR % 2
AE LI 0% T RS B R O T AR S A R (K 4
WK R MR R A R A R R T F 4D .

5 K X W WS A 400 A4 A1 ol e VR A AR 0 1 R
0 T BYUAR T 82 0 38 L AEAS A BORE R 1 26 AR LRR W B I
W 35 A P 08 e L T 24 i O W R A T L (HAS R AR T IE (.
FT T R W A A BT 0 7 TR ST O R S A i A LA
FH 2 0 A7 0P 0 BT A5 B R 28 5 k457 24 5 A B O WU L I R L g
RIS . BeAb 25 K JE B A0 Bk » B Y 40 T 48 435 I )
PU U B 5 BLIC G ML AE 2% A 45 T 5 /N30 5 25 R J8 38 AT b <
BT R A0 I RS TR b S R A R
FE WA AN AT L5 S L £ AN R SR Y K AR L 08 AT R HR

: P<<0.01,

25 T A i AL B P A

HT T S5 T It A ) R R R 2R SF K e 5 2[R I
S5 T R 2 i R P O ) PR OB TR TS S S WL Ry AL
TR R A 2 i R DR R TR SR S S 40 o) O
LT A T R 7E 25 W) 45 RO iR VA I B BE AT . R T O 7R
PR

A5 v I ) TR BN A L 8 PR R SRR P T 4R AT
BB H— 2 % de o 580 U8 RR T o AR X 2% fift o B D I A T DLAR
7R I () e 45 AT S 45 A R A R ORI A R S IR L
G S R B AR /NI R ULAS 24 B RE TR % i IR, SCRE R
Ry B LA S A O R L HL B 2 0 I E 7 I ] P9 R A 2T
K (TR BEN AN AT . A 10 5 BB L UE 52 1 5
Wi T 47 B A AR 1 A8 L AR AT 2835 0K 5w & 7 v T e i 55 Ak )
A s NZ 5 ST T H ZE KA S T8 AL 8 B A RR T AR A L AR
I A LR M AR T o

B AR AR SR SR B A A AR I ) S ELRR I —
A G YR S B Lk P I 0 6 0 SRR T 2 P Y Gk
HACREARE A . i T 5 4 50 5 3 A (0 4k %
e JR) 8 9 E 51 A8 LT R T Ak T — b e B ROIR SRR
TR AT B A R T RE DA Y A 2 A 8 T 0 R D R
B BRI ZL% 0 B U G I TR B AR S B A
b A 0 R B 8 0L A R o e T I R A Y
ATREHEN o JERJE R RE IS AR T OF AR 4 AL O e AR
P e B R P 24 500 A A R R D DR 1 R I B A 2
I 45 T 5l DO 0 A ST sl A sl SR LR » ELAR e BT AR
B AR AR L G RE AR UE T AR LR AT o SUPR IR T R LA o Az i A
P32

SE

[1] Garci G,Pisello F, Sciumeé C, et al. Complication of flexi-
ble fiberoptic bronchoscopy. Literature review [ ] ]. Ann
Ital Chir,2007,78(3):183.

[2] Masters IB, Cooper P. Position Paper: Paediatric flexible
bronchoscopy [J]. Paediatr Child Health,2002,38.555.

[3] Midulla F, de Blic J, Barbato A, et al. ERS TASK

FORCE: Flexible endoscopy of paediatric airways[]J].
Eur Respir,2003,22:698.

[4] Wu KH,Man TT,Wong KL,et al. Bronchoscopy and an-
esthesia for preschool- aged patients:a review of 228 ca-
ses[J]. Int Surg,2002,87(4): 252.

[5] Xue FS,Zhang GH,Sun HT,el al. A comparative study
of hemodynamic responses to orotracheal intubation with
fiberoptic bronchoscope and laryngoscope in children[ J].
Paediatr Anesth,2006,16(7) .743.

[6] Xue FS,Zhang GH, Sun HT, et al. Blood pressure and
heart rate changes during fibreoptic omtracheal intuba-

tion: A comparison of children and adults CF#5%5 1967 F1)



FEREF 20105 8 A% 39 4% 15 4

1 234

267bp

1:DNA 4+ F45¥E DL 2000; 2. pBMS & 41 BCG &Y RAW 264.7
4l RT-PCR %2 458 ;3. BCG &« RAW 264. 7 4l i RT-PCR %5
S 4 BT R

B 4 |4 BCG Bt RAW 264. 7 ZHf1 A RT-PCR

LEHER

3 i it

FE LA AN 555 SRy 32 0 25 R o, G R PN A A B B
B R BRSO R RIRTTE R — M EE T, RIT L
) 5 LI I A PR AR B A W O R A R A A Ak
F R R B A S R AL R AR TR RO e R E L
T 985 3% 95 S0

FEBTEEW T ER, - EERARNIBIT S Fi 2
R AE M A . BCG 1E R0k, 76 22 1 OF 41 o 2 iR
JYEERFST 7 B BUS B . BCG B4 £ 15 Pkl RN &
B W51 S B A% % AN IR SR N B AT L 1 2, BCG A R,
B 1948 LI B A I 30 AL AHEERD . R R B E A R
Bio WK BCG e Y18 £ N REW R S 17 15 . 4 B T 1 Wik )Y
PR H A0 MR BT R 4 . 55 =, BCG &M T A A
YR G . 5 UL BCG Y A 7 2 LG . v Fa s M
It s T4 BCG(rBCG) 1) 4 2 AH X 7 5 . 5% I WL 5 1k £ K B BB AE
R W AT P R IR SN E I . BCG AR A A 4 Sk 4 5 o)
W) AT LAYSAR PR RN R B9 2E K. BCG AT I B Y 41 i
RENL, ) IE Thl/Th2 B 248 M 5 55 2% 45, o 4w 177 Thl 24 ffg
B, S0 H Th2 2020 i 5 2

GLS J& 3T 47 2 B & B G 8 5 8. 4 F» EZH NK 41l g
MAGIYE T guisr i, 712 35506 B 88 1 4% 05 g 4n i
S R, IR R A REAN R I A — e W B (3. 7£3.2

1967

ng/mL) i) GLS 431, 1 76 DL 41 M 538 T E R Bk 5 4E 11 b g8
BEAR I B K. HATR ST & B, GLS KR {H 2 6 &
MR G Th e i) — A EE R M AR S5 T HEWN
PlREAER . GLS & 9X10° F1 15X 10° WA AR, 9 X
10° MHIEMER R . B4 GLS 9X10° £ ik H B w22 Fi fit 5 40
R A Z A4 A 55 Jurkat, YAC-1,K562 2021

ARSI 3 3 LR AR 5 R BT M T T A 40 W GLS 3t
pBMS 2 BCG, I H Uk 5% i% 1 41 7 RE 18 Im) 20 4% 41 Jd 326 &
AL AT FT R B A A e BE AR L GLS 26 A W I 25 4 4
M BCG R4 %8 4 M A G B 46 R0 A T 8% & GLS 40 3 A Mr
9000 Jf M Fr Bt L R 2 BCG 52346 25 H0 5% 200 - B W 40 i O 3R 58
TE IR R TR LA 35 43 W 07 2 Ak GLS K3k ) B 4T os i H
14 o 48 58 200 G0 28 Dy RE R LA B B B8 BE 1 A5 AR & . K
FlA 97 X7 R o S [ AL i o 30 36 TR 0 e i 9 A, B
W AT — AT B T o R — PL ] R o T

SE

[1] Krensky AM,Clayberger C. Granulysin: A novel host de-
fense molecule [J]. Am J Transplant,2005,5(8) :1789.

[2] Okada S,Li Q,Whitin JC,et al. Intracellular mediators of
granulysin-induced cell death [J]. J Immunol, 2003, 171
(5):2556.

[3] Mostowy S, Tsolaki AG,Small PM,et al. The in vitro e-
volution of BCG vaccines[J]. Vaccine,2003,21:4270.

(4] DHER RER. Ba, 5. ABREZ S5 /R sE 1L-12
A% AL 335 BRI A4 A X H7E RAW 264, 7 4i fifg vf 19 =
BT P E ARG 2R, 2005,21(11) : 936.

[5] Stenger S.Hanson DA, Teitelbaum R, et al. An antimicro-
bial activity of cytolytic T cells mediated by granulysin
[J]. Science,1998,282(5386) :121.

[6] Kozak M. An analysis of vertebrate mRNA sequences:in-
timations of translational control[ J]. ] Cell Biology,1991,
115.887.

[7] Kaspar AA,Okada S,Kumar J,et al. A distinct pathway
of cell-mediated apoptosis initiated by granulysin [J]. J
Immunol,2001,167(1) :350.

Qi B 39 :2009-08-20 &[] H . 2010-01-15)

(35 1964 10
[J]. Eur J Anaesthesiol,2007,24(1).:39.

(7] O RS EBLBRA 2. SARM LM 3 M. dbat: A
T A AL 20055 1413,

[8] Slavk VC,Zed PJ. Combination ketamine and propofol for
procedural sedation and analgesia[ ] ]. Pharmacotherapy,
2007,27(11) :1588.

(9] ERFEBRZH BRI, DRakmet | 579 1 & & 35 31 10 68
FT/NILAE SRR EE 37 10T . Am g B 25 2= 75, 2003,
25(4):33.

(107 BEMEBE, K R AL, B S 20, W Ah R B 7 i T/ LR =*
PIBCH AR 1 FE LT ). AR 2 BE R K 2 2 4, 2004, 38 (3)
338.

[11] Gupta A,Kaur R,Malhotra R,et al. Comparative evalua-

tion of different doses of propofol preceded by fentanyl on

intubating conditions and pressor response during trache-
al intubation without muscle relaxants [ J]. Paediatr
Anesth,2006,16(4) :399.

(127 27 B e 3 XU 55 /N o 25 e TRy /) JL B 4 ik B2
2SO L RN I BOCR LT, 52 A LA I IR 2%
5 .2006,21(15):1031.

(13 XM . i s 25, 17 W 48, /N3 2% K2 L J 28 K Je #il
FFIF RS BB /N L8 1 AUE A O LA S R B B AR LT .
S LRHIR PR 24 75, 2007,22(5) : 391.

(147 BRfEZ8. I R 25 BB B2 LML Jbat: AR T A B AL
2000:301.

(157 ARMEAE, AR SE, B0 5. 2F 4 S0 S8 B A £ %ot 10 36 2 fig
S M L. I AR BE 2% . 1998,18(12) 142,

(e fis B #7:2009-11-10 & 18] H #7:2010-01-10)





