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A E BMI Z i HA 8 )L 1T W B 5= K 4 5 = Ff 38 (8] /Y
SZUEFRSEH R

FRE, WA, AW, TR

R IE MR e FRBERE, BRPY JE4¢ 716000)

[ E] B89 W ARG TR BMI) A 8 LAT DU T A 4 00100 1] 44 1< 28 WP 250 AR
KRR, ik 206 BIANBLE R T A7 DU T AR 00232 08 0 UL, AR YR BMI 23 A8 40 (15 ~ 18 kg/m®) \IE R4 (18
~23 kg/m’) BT ( >23 kg/m?) 543 B T3 B PR 44 E 5 10,30 & 60 min 5,30 5% 3 4L IR S5
[ Bhlikif pH {8 . ) ik I %053 (PaO, ) (Bl i — 5 fb ik 53 JE ( PaCO, ) | B P 2240 [ M A B <R (VL) (<
i (VTe) SR AR K (P, CO,) VIEWEE (P, ) VKIET- G K (P, ) Jilih MR (Cdyn) |5 b3 3
HHEILARJE 48 h N H I B IS EFEAE MG Z SR RN R AR, &R WAE&0 5,3 AE LA
B 2 pH KN PaO, th#, 25 F TG 152 L (P >0.05) ; [RIZL - LTE 3 BT VTi VTe [P P Per
CO, } Cdyn b3, =R THIFRE L (P >0.05) ; M H A B ILA I 50 PaCO, KT [RIH 25 1 5 A ATH A, 2=
SATG 2 X (P <0.05) s fE[FI—HL A, Vi VTe J% Cdyn HAE, 41 > 341 > B4, P, P, Fl Py,
CO, s, HEA < IEH A < MEH, ZFAHRITFEL(P<0.05) ;K5 48 h 9,3 HBRILRR RN A EFLT
BOBEM > HEA > ERA,ZRAFITFE (P <0.05), gig: AA BMI 5 LT M F ARG E
SRR LS E PR S BOON R RN AT 2 5, A6 P I B S N 52 BMI S 86 TR .
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Characteristics of Respiratory Parameters during Intubation of
General Anesthesia in Limb Surgery among School-Age
Children with Different BMI

LI Lingxia, SU Hongli, HU Bin, WANG Min
( Department of Anesthesiology, The Affiliated Hospital of Yanan University, Yanan 716000 ,Shaanxi, China)

[ Abstract] Objective: To analyze the blood gas parameters, respiratory parameters and adverse
reactions during intubation of general anesthesia for school-aged children with limb surgery under
different body mass index ( BMI). Methods: A total of 206 children with general anesthesia and
extremity surgery were divided into the lean group (15 ~18 kg/m’) , the normal group (18 ~23 kg/
m’) and the overweight group ( >23 kg/m’) according to BMI. The differences in the blood gas
parameters, respiratory parameters, and adverse reactions among the groups were compared. Results:
There was no significant difference in gender, age, height and operation time among the three groups
(P>0.05). The BMI and weight of the lean group were lower than that of the normal group, and the
BMI and weight of the overweight group were higher than that of the normal group (P <0.05). There
was no significant difference in arterial blood pH, PaCO, and PaO, 10 minutes, 30 minutes and 60

minutes after ventilation (P >0.05) , and no significant difference was found in arterial blood pH and

*LHEETH ] peri il o R R BT H (2016SF ~075) 5 JEL TR AR RRH IO RIS H (2018KS - 10)
472



43 BRI A BMI AR R LAT DU BT AR SRR 18 £ TS R S P S 5w o B

Pa0, among the three groups (P >0.05). PaCO, of the overweight group was lower than that of the
lean and normal groups, and the difference was statistically significant (P <0.05). There was no
significant difference in VTi, VTe, P P P+ CO, and Cdyn at the 3 time points (P >0.05),
while VTi, VTe, and Cdyn of the lean group were higher than those of the normal group, and VTi,

peak » plat »

VTe, and Cdyn of the overweight group were lower than those of the normal group, and the difference
P
P, and P;CO, of the overweight group were higher than that of the

was statistically significant (P <0.05). P and P,CO, of the lean group were lower than those

peak » plat

of the normal group, while P,
normal group, and the difference was statistically significant (P <0.05). The incidence of flatulence,
pharyngeal discomfort and cough in the lean and overweight groups were higher than those in the
normal group (P <0.05). Conclusion: The tidal volume of the lean group was higher than that of the
normal group, and the tidal volume of the overweight group was lower than that of the normal group.
The tidal volume in the general anesthesia should be adjusted according to the BMI.

[ Key words ] body mass index ( BMI) ;intubation general anesthesia, respiratory parameters, blood

gas parameters, school-aged

FIRHER 6 ~T BHEANFEHEE 12~14 %
HEATE BRI Z A — A ER B e B L (A
ReA ARG, AR IR, B AR B8 R G A0 i) HAt
WHEBCHEIMAD . FEIH B, AL Y
R 38 3l 2T B AN [\, W% B S SO A 5T 5 45 4L
(body mass index, BMI) fE7E 2 %2 . FARBIES
BTG T AR B PR A T BB R SR,
I DR ST 3 e B S 2 50 B N HEAA , 23 1R
JLH BRI AILAR SC I B AE , PR e — ] LAdE &
ARSI EN SRRy EET
AT, TENIGEE 2T AR, A 5] BMI &
FHIVPI S ] e A e 22 5 R AR [A] BMI iR
JLAH PR GE—br i B B 48 A A R BT [)  ) i, AR
JURT BE2s th BLE A 2 B0 0 & 1 O 5 38
AL 2 P EUM I ZE 48 S AREUILAE 19 & A L S
T 25 S 0B L S B I LA G I AR A5
ZI) SCHR , 56 T BMI X B A it 1Y B A 5
Wi A HRGE A 22, 11 56 T BMI %f /N LS 2 i ik &
FEA S R TE A D, H R 1 R LG T i 4 AR
JUTFARAR R 30 1] 7 I W2 23 B30 A A A G 41
I, AT 206 A [R] BMI 22 i3 £ L, 45
BMI FE47 7020, HOBAT DU BT AR A 4 4 PR 1] 7)ot
ISE W SEA B, 2 18 1 28 L4 R
FARPHAERE RS,

1 #RETE

L1 — &%k
P 2016 43 H 2018 4F6 A 4k FATIU

TFARMYLIL206 i, AGEhrifl: £l 6 ~12 %, 3
] JBR % 2= i %% 2% ( american society of anesthesiolo-
gists , ASA) 734% T ~ 11 HERR.C B Bl 2 AE
S L. AR 4E BMI K 206 4] H )L 43 A T 9% 41
(15 ~18 kg/m*) IEH 4L (18 ~23 kg/m”) BT
( >23 kg/m*) ;3 LB ILAER AR B TR
I [A] 45— BT RL F A, 22 S o g it (P >
0.05), W& 1, AfF5EC R A &L A
I [] T ARG B2 Be e 322 A s AL
F1 3HAEL—MEHLER

Tab.1 Comparison of the general information
among three groups
o T B4 A
(n=68) (n=170) (n=68)
P [ n(%) ]
U 37(54.4) 36(51.4) 36(52.9)
3-8 31(45.6) 34(48.6) 32(47.1)
R % 9.1+1.8 9.1+2.2 9.2+2.0
B/ em 131.4+£7.2 130.8+£6.9 132.1+7.5

FARM ] /min 161.5 +34.3 163.4 +32.6 162.7 +36.5

1.2 RREEITE

IR 5 I 28 i DA UK T S WK TA R 50 g/
kg EFIFRJE 0. 3 pg/kg JIURRE R M %4 0. 3 mg/
kg MAEIKRE 0. 3 mg/kg, #3050 ID (mm) = 4F§%/
4+3.5, 7686 4.0 ~6.5 mm UEPEHE, EHR
I # ( Datex-Ohmeda Aisys Carestation, 35 [E GE /2y
A ) FEATHUAAE 5 o R E R 8 mL/kg, A
M AF W BLJA O 16 ~ 22 YK/ min, i i 0.5
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~1 L/min, WMEEE 1:2, RAPIEA 1.5% ~2.5%
LI, SRR TENIHE 4 mg/ (kg - d) , [A]BT K
TESIEF IS RIE S pg HEFFRRI o
L3 gL

ST R R MR E S 10,30 f 60 min
I, 30 5% 3 R LA S8 & sh ki, pH {H
kL4843 JE ( partial pressure of oxygen, Pa0,) 3}
fik i — 48 AL Bk 43 JE ( partial pressure of carbon diox-
ide,PaCO0, ) ] S WP 248 [ A0 456 A <dk (VT |
I ) A (VTe) (FEUR —5UAE R 73 T ( end-tidal
carbon dioxide partial pressure, P, CO,) S 18 I§ &
( Poa) VRAEB T ( P ) i Bt 2850 57 4 ( dynam-
ic pulmonary compliance,Cdyn) ], F.%:3 418 JLAR
J5 48 ho A HE B B KA IR T AS 3 A A S A
BRI

1.4 ZEifeab s

K SPSS 21. 0 XEHEAT 08T, 5 A IES 4
A T ORI LA B = bR 25 (2 2 5) iF1T5E
TR , IR0 5 o R S R 2y 2250 0T, PR
R ¢ A58 s TP RER AR I (% ) 61758
TR SR LS H Y B, P <0.05 FoRE 5
eI 9

2 #R

2.1 IS

T A AR, 3 ALY pH L BB L PaO,
FE, 225 082 (P >0.05) 5 41 8L
A R BB KL PaCO, IR [ A s 1E 26 19 9
H,EZRARITAB (P <0.05), WEK2,

%2 34AEILEREAFE A pH X3 fjoi PaCO, Pa0, K (v £s)

Tab.2 Comparison of blood gas parameters at different time points after ventilation among three groups(x +s)

e . ?‘F]’@Eéﬂ(n.=68) . . IE%“@E(n.ﬂO) . . ﬁiéﬂ.(m&%) .

10 min 30 min 60 min 10 min 30 min 60 min 10 min 30 min 60 min
pH 7.41£0.05 7.42+0.05 7.43£0.04 7.39+0.04 7.41 £0.03 7.41 £0.06 7.41£0.04  7.40£0.04  7.42+0.03
PaCO,/mmHg 44.4 +4.5 44.3+4.3 44.8+4.6 43.8+4.2 43.7+4.4 43.5+4.1 4124304112390 41,04 50@
Pa0,/mmHg 97.2£5.2 97.1+5.3 97.6+4.7 97.1x4.8 97.3%5.1 97.3%4.9 97.5+5.3  97.4%50  97.5%5.2

E Y 5 2 R A A, P < 0. 055 51 F AL IR A LA, P < 0. 05,

2.2 IFIRSEL

R oR, WA B ILFE 3 AN S8 VTi,
VTe P, P P.CO, & Cdyn H.EZ, 2 % 51T
22 (P >0.05) ; & [/ — I [A] 5, VTi, VTe f

Cdyn FUAEC, 4L > IER 4L > B E 4, 2R A5
FE(P<0.05) 5 Ppeuk \Pplmﬂeﬂ P, CO, P&, I
A<IEWH <BELA, ZRAGRITFREL(P <
0.05), WL#3,

%3 3HABILERFETREAERHEESKLE

Tab.3 Comparison of respiratory parameters at different time points after ventilation among three groups

e THEA (n=68) EH4l(n=170) EA (n=068)

10 min 30 min 60 min 10 min 30 min 60 min 10 min 30 min 60 min
VTi/(ml/kg) 9.8+1.3 9.6£12 9.7£1.3 86x1.2V 86+1.1" 8.6+1.3" 7.5:0.7V® 7.620.8V® 7.5£0.9V®
VTe/(mL/kg) 9.6+1.2 9.7+1.1 9.6+1.2 8520.9" 8.4+1.0" 86+0.9" 7.3:£0.8"® 7.3+0.9V® 74407V

P/ (em H,0)
P ./ (em H,0)

plat

PetCO,/ (mmHg)

125409 12.8+0.8 12.7£0.8 13.9+1.3" 13.7+1.17 13.821.4V 15.8+1.5P® 15.62+1.40® 15.6+1.20@
L3110 1614 11.5£0.8 12.6+1.3" 12.7+1.47 12.421.0" 14.8+1.2V® 14.9+1.3V® 150 £0.8"@
38.5+1.138.4+1.238.2+1.1 37.5+1.4" 37.3+1.20 37.2+1.07 35,521,200 35.441.50@ 35 441.3D@

Cdyn/(ml/emH,0) 47.5+6.3 47.8+6.5 47.9+6.0 44.2+7.2" 44.527.4V 44.4 7.4 41.5£7.6V @ 41.3 7.2V 41,6 +7.8V?

T 8 2 R A E AR, P < 0. 05 5 15 1E 4 ) I A e, P < 0. 05,

2.3 AR

3 UL RO A E RIS R R, R 48 h
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FAGI AR (P<0.05), WEk4,
x4 B3HBILARRMAERZLE[n(%) ]

Tab.4 Comparison of adverse reactions

among three groups [n(% ) ]

EEEN EH4 WE
AR (n=68)  (n=70) (n=68)
Hipk< 4 (5.88)  0(0.00) 4 (5.88)
WFRAE  7(10.29)  1(1.43) 8(11.77)
W% 4 (5.88)  0(0.00) 5 (7.35)
#il 15(22.05)  1(1.43)"V  17(25.00) "

VY S AL, P <0.05; Y SIEH 4L, P <0. 05,

3 g

SIS I RO L R FARIS RN X TR 0 BERVR
8RR BRLE R BRI S T o Rl A B
AT TR BT LA2E I 01 R8O LA T O BT A s 3 R
FRE R T o SR BF 9T & B, 76 R
HNBHFAR B I PREEAE b, 6 F BMI 53 R s /N
B GRS ~ 10 mL/kg HEI TR RIS iR
BT AR A, R E] BMI B3 7939
SEATREFAE 2 ST X TR L, iE
KA HAMIE . ABETTUCEE 206 51]2F 5 B 17 DU i
FARBIL, M HTARE BML EILI IS S5 F 2
BUL B BN, LA Ay 2 8 0 6 LA 8 4 R <
HIREREESE,

AR 3 E P B A R AR BMI 432 1)
FRAE T 5 206 491 58 L AT R T I AL (15 ~ 18 kg/
m’) IEF (18 ~23 kg/m’) S H L (KT 23 kg/
m?) ,3 2L LA ) AT | B v T A B ) 22
Tegiit2E 3 S, HERR T 3k 28 R 2 0 F 58 45 R 15
Mo A WFIE LB, FEA A SR P o R IR 250
Frge g+ mE e A g — % IR
8 mL/kgix B WG < i, 43 ilid sk 3 LA
EEBEEEBES )G 10 min 30 min A 60 min [ Il
[SHC Bk pH  PaCO, F1 PaO, , il it M 45 & B
WA A3 UL pH Bk PaO, HEAR,
LR IGEL (P >0.05) ;3R] 3 20 8 LI
AR L 5 PaCO, AT LTI ok i 2 i 160 38 <1
M, KB EH 2 35 ~45 mmHg ™ "1 AR5 3 418
JLY) PaCO, B9 IE # i [l 4, {H M 4 2 41 A8 L 45
I 25 B9 B Bk M. PaCO, KK T [ B st 1 55 4R 9% 401
(P <0.05) ; 3% BH 48 o 41 03] <0 B 0/ — 2
A REME PaCO, AT IEH 2 .

AT S FE % T 3 48 LA R
EJ5 10 min 30 min £1 60 min ¥ FE S50 VTi,
VTe P, P PprCO, Fl Cdyn, VTi VTe AJ Sz i
SR AT RN O, P e P 1 BB T JEE Y UE
&7 , P CO, HHEY PaCo, AR, — L PaCoO, ik
5 mmHg, 11 Cdyn R} fili 5y 25 04 , 52 ils 26 2 5
R BH 7 B U S 20 ASBF S o W] 4 AR
JLAE 3 WA R VT VTe (P, P, PerCO, K
Cdyn AL, 225+ J04e 1T 1 L (P > 0. 05) 5 7E[A] —
]S, VTiVTe & Cdyn FEEZ, TR 4 > 1R 4
>HBEAA(P<0.05); P, P, F P, CO, HLES,IH
JHH < IEHH < BEH (P <0.05), RUIHHEH
AL TR A, E A L <
FIEW YL, 55— 1 8 mL/kg ¥ B 4] 4f i <
THEEZH AR LAY B s AN A2 Tk S 2 A8 L) i 2R
SIEE I m R BR XA T LAY R

TESRRIE SR BE I, “3E 70 WA AL 1 5 | I 38
LK B B an R — IR RE, i E ik
AR AR IE R 2 RS T L
A 48 h A B F 3R I AE , T 9% 2H e H 2H
AL H LAY 1 19 I AT A AT 0z 37 8040 v
TIERAEIL, 2 nl e B W) th i) s A
TEGIERR . I, X TR A AL, 5 —
IR 8 ml/ kg HEATRI AR R E R A G Y,
Z:2% LK) BMI 5 B A7 AL B, T3 L
IO v ) A T AR L AR

25 LR AR SR A, 6 T AR LA
PRRTAR, B BMLIE AN, 3§ \ PaCO, Py, CO, |
Cdyn ¥ N [, T ~GE )2 8 ETb P, iR
AR AR L A e R ] ) A A, B AL
PR A i v, T P A L0 18 T 7 M
A%, 3kt ik — 2D IR S BMIT 8 B0n] 78 Sy i LA 46 1)
ARBCE I — D EESE R B LAY BMIfE, X
TR, T 1A v P R R BOE L, 0 T AR
U, T PRI A B L, A RE 4 R LIRS &
BRI AR, LSt BUAR L A AL | S Y
i o TR X A8 LB 3 LR 45 7 BAK
B R, A TR E— L IRA T

plat »
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