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[BE] BB WEIE K 75 YIBRA b % L i8S (equal ratio ventilation, ERV) &% &
HOPW S R R B A A, FTiE BRI R VIR otk R 80 B, 4RI
29~63 % ,BMI 20~30 kg/m* ,ASA T 8% 14, FZMEHLECF RS R ERV 4 (E 4H) fE HLE S (con-
ventional ratio ventilation, CRV)Z1(C 41) , 5541 40 ], & FER ORI S5 B A M BEITYLHGE S, E
HI:E1:1;CHT:E 1:2, WERARAPSGE K FIIEE (Ppeak ) #8135 emH, OB M % A P B IR (A
REIAEIE V, 1Y 80%) , T M B3 B 46 Sy SRS . AERBRE RS 10 min(T,) \ME )5 30 min
(T,) U5 60 min(T,) MG 10 min(T,) BFIC5R Ppeak Uil F- 5 /571 (Pplat) Ul V2%
J1(Pmean) P, CO,FN43 B i S 1 (MV) 55 FF I ) 2438 b5 5 10 SR BT (pH) | oD # Bk S5 &
(Pcv0,) (HUL Rk — SR 53 H ( PevCO, ) 55 mhu O 8 Bk IS 43 B 46 475 10 5% HR  MAP GO il
(CO) VDMFFEEL(CL) AL (SV) AHEARS (SVV) SR 8) J2Ad6hs . 10T i I i
M Sy I PE AR S SR E I RIAE M R AE SO, &R T,—T, BIE 4 Ppeak Ptlat I AR T C
ZH(P < 0.05),Pmean Bl & T C 4 (P < 0.05), ANFEEEFLA Pev0, . CO 25 7 LG AR L, P
W T— B IRE , WL MR Mk BRI R AR E R SR E L, EAFRSESERER
BT CA(P<0.05), &it HEEEHETEUGRA DM ERV X CO JGBH W 5% i 3 1] B A%
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[ Abstract] Objective To observe the effects of equal ratio ventilation (ERV) on laryngeal mask

ventilation and respiratory mechanics and = hemodynamics during laparoscopic  hysterectomy.
Methods Eighty female patients, with a aged 2963 years, BMI 20-30 kg/m’, falling into ASA physical
status I or Il category, scheduled for elective laparoscopic hysterectomy were randomly divided into the
ERV group (group E) and the conventional ratio ventilation (CRV) group (group C) according to the
method of random number table, 40 cases of each group. After general anesthesia induction, implantation of
laryngeal mask as well as mechanical ventilation were performed. After pneumoperitoneum, the I:E ratio of
the group E was 1:1, and the group C was 1:2. If the intraoperative peak airway pressure (Ppeak) excee-
ded 35 emH,O or the throat mask was severely leaking (not 80% of the set V), the mask was replaced
with-an endotracheal tube. At 10 min (T,) after induction of anesthesia, 30 min (T, ) after pneumoperito-
neum, 60 min (T,) after pneumoperitoneum, and 10 min (T, ) after pneumoperitoneum was closed , the fol-
lowing indicators were recorded : respiratory indicators including Ppeak, platform airway pressure ( Pplat) ,
mean airway pressure ( Pmean), Minute ventilation (MV ) and end-tidal carbon dioxide partial pressure
(P, CO,) ; central venous blood gas analysis such as pH, oxygen partial pressure (Pcv0O,), and carbon
dioxide partial pressure (PcvCO,) ; hemodynamic indicators including HR, MAP, cardiac output (CO),
cardiac index (CI), stroke volume (SV), stroke volume variation (SVV); airway complications such as
reflux aspiration, sore throat, laryngeal mask with blood, replacement of trachea intubation were recorded.
Results At T, and T,, the Ppeak and Pflat of group E was significantly lower than that of group C (P <
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0.05), the Pmean of group E was significantly higher than that of group C (P < 0.05). There was no sig-

nificant difference in PcvO, and CO between the two groups. There was no case of reflux aspiration in both

groups. There was no significant difference in the incidence of throat pain and laryngeal mask bleeding be-

tween the two groups. The incidence of tracheal intubation replacement in group E was significantly lower

than that in group C (P < 0.05). Conclusion During laparoscopic hysterectomy, ERV not only had no

significant effect on CO, but also reduced Ppeak and laryngeal mask leakage. Nevertheless, our results did

not support ERV use solely for improving PevO,.
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IRERT % TR R ORISR 12 h 281K 6 h,
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e E 20 (n=40) C 4 (n=40)
R (F) 47.5+6.5 48.46.7
B (em) 160. 4+5. 5 160. 2+5. 4
R (kg) 63.9+7.2 62.2+6.9
BMI(kg/m?) 24.8%2.6 24.222.2
ASA T/ () 16/24 22/18
FARAF 8] (min) 119. 4+63.3 131.4£62.2
ARAPHIER AR (ml) 1 650.0£594.0 1 678.3+585. 1
J% Ml f: (ml) 62.3+42.5 70. 5+43.5
R i (ml) 277.7+226.4  294.2+188.2
JPREE B A i (mg) 6.0(0.0~6.0) 6.0(0.0~9.8)
ARIGERBER () 6.7+3.3 6.7+2.8

T,—T, i} E 4 Ppeak .Pflat Wl KT C 4L (P <
0.05) ,Pmean M .75 T C 41 (P < 0.05) . M i]A]
B AP, CO, MV pH  PevO,  PevCO, 25 57 o4t
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ZH (A A Ta] I A5 HR \MAP .CO .CI .SVV &R S5
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Ppeak , Ji /DI B <00 & 4B, IR HO6F CO JEH B
M) 5 {H 7E 45 150 FRE PevO, (38 A A VR L N A
WA

ERV i i H T 2 MR 2 30 25 A A BE iR
J7, i B9 1 Pmean Y 5 A8 35 [ 64 il vl 5187 T
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®2 FHBEAERMNRMRERAZES NS HIERELLE (1)

EiEtan 41 s T, T, T, Ty
Ppeak E 4 40 15.9+3.4 22.5+2. 6" 22.5+2. 4" 15.8+2.3
(emH,0) C4 36 15.5+3.7 24.6+3. 4 24.9+3.2 16.0+2. 8
Pflat E#4 40 14.2+3. 1 21.5+2.7° 21.5%2. 4° 14.2+2. 1
(emH,0) (o :| 36 13.7+4. 1 22.624.5 23.2+3.8 14.0+2. 4
Pmean E 4 40 6.4+1.7 10.5+1. 1 10. 4+1. 1 6.3+1.2
(emH,0) CH 36 6.41.9 8.2+1.4 8.2+1.2 6.3x1.5
P, CO, E# 40 31.7+1.6 36.3+3. 1 37.1%3.2 37.3%3.3
(mmHg) cH 36 31.6£1.9 37.8+3.6 37.8+3.6 37.0£2.3
MV E#4 40 5.4+0.5 5.8+0.5 5.9+0.5 5.9+0.6
(L/min) cH 36 5.5£0.5 5.8+0.6 5.8+0.6 5.7+0.7
" E#4 40 7.3320. 03 7.2920. 04 7.2820. 04 7.25+0. 03
c4 36 7.35+0. 03 7.300. 05 7.28+0. 04 7.25+0. 04
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(mmHg) (o: | 36 47.3%6. 1 54.9+7.4 55.1%6.6 57.1£6.7

W5 CcAH, P <0.05



- 24 - IIfi A PR B2 22 3 2020 4F 1 156 36 4556 1 ] J Clin Anesthesiol , January 2020, Vol.36, No. 1

®3 WMARETEMN IR N FHERALE (xs)

i Sapil (il T, T, T, T,

HR E 4l 40 78.5+9.7 67.9+13. 2" 66.9+13. 1° 75.8+10.2
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(ml) C4 36 72.2+18.4 69. 1+20. 1° 68.3+20. 3" 71.1+18. 1
SVV E 4l 40 11.6+5.4 13.327. 4 13.5+7.3 11.526. 1
(%) CH 36 11.8+5.7 12. 6+6. 4 12.446.5 11.8£5.9

H: 5T, lH#&,"P < 0.05

R4 WMABRFESEHREREBRBILE[F( %) ]

izt 1%L A 5 9 e B I
E 4 40 3(8) 4(10)
C#H 36 3(8) 3(8)

H. 5 C A, P<0. 05

W/ RS 9 T LA K SRS H B RTER T, AW 9T ik
YT v K i 24T 4R A AR R4, Lee 551
F 22 B B Il YA 3k B — 8 B I I ERV A
AEIA L HE N Pmean Sk B A G 1E . AR ET
AR 22 4 i P e B ) 5 B HE BR 1 A8 P B 2 4 i
o B2 Bt LA K A A DRME I A9 78 X AT RE 2 A B
FBATWEEE] ERV BUEEAAE IR

W] L) 2R A Y GE A, B R
STEAHO NI L, 20 TR R Ak
Uppal &5 > WFFE R 7E 15 ~20 emH,0 45 <GE K
JIRYRE LT W 5 5 U8 A LA A e Ty T
BAM W25, AR, 8IS 75 VIBR AR Tren-
delenburg {3 23 <0E ) FH &, MG MV R 9844
CO, U SZM AR, Sl =GB R gt — 2P T, i
1717 P i >R e 8 0 O o 2 A SRR A A KU AR
WE9E ERV B B8 7 B B U4, X T RE A A
A ERV B T AR Ppeak , AT PR 1 0 25 Y <A
SUEDRAR: o

Kim 451 % H ERV 1] A 12 389 0 i fs 3 1 T
B S N o S OO P N 1 e i ]
LiDCO-rapid £ L il 20 Jik -5 48 P R B A ) £
CO B 3% M KIF H R W58 & B ERV X
CO JGRA B 52 M, ml D22 4 ff 8 15 B2 75 VB
AR,

ARG — 5 0 R BRAE . & 2, i T F R B[]
FIRRH] ERV A REEEI R B 55 298 60 min, A A 5T
AR FH AR S P IR AL 2K 2l 5 445 T B 2 1) [T
T84 R i O = NI TR B = e e N D
FOUR PR AT A7 BMI=34. 2 kg/m?, o 15 1 i
T < ARG HERR T R A IE i AR i Al
IHAREREA A B ERV AR R RE B R A5 1 7 2k —
ST Be , ABEARHESE B 80 Bl A 4 Bl
I B e SR, ERV 7R T Mk B
SAEFIRIBIESE T RE T BE AR 2 BT .

gk bk, 5 CRV B, i ERV B
CO JoHA R R M, 7] %2 4 M6 1 5 7 5 I BR AR o
W 250 <, - HL AT LLRRAR Ppeak , U/ Ik B IR A &
A (ATERR E ER A PevO, (G A VE FH 7 T JC B B

£ % X W

(1] btaevde, BROET, S, A5 0Dk TR R 221 DRl I I 1 4
TEUIBRA B BUR BOR BRI, IR R RS2 2% 3, 2017,



I R R B4 235 2020 4F 1 %6 36 %5 1 8] J Clin Anesthesiol , January 2020, Vol.36, No. 1 + 25

12 (33): 1159-1162. [9] Bloom BM, Grundlingh J, Bestwick JP, et al. The role of venous

[2] Sabuncu U, Kusderci HS, Oterkus M, et al. Auragain and i-gel blood gas in the emergency department: a systematic review and
laryngeal masks in general anesthesia for laparoscopic cholecys- meta-analysis. Eur J Emerg Med, 2014, 21 (2) . 81-88.
tectomy. Performanc e characteristics and effects on [10] Lee SM, Kim WH, Ahn HJ, et al. The effects of prolonged in-
hemodynamics. Saudi Med J, 2018, 39 (11) . 1082-1089. spiratory time during one-lung ventilation: a randomised

[3] Choi EM, Na S, Choi SH, et al. Comparison of volume-controlled controlled trial. Anaesthesia, 2013, 68 (9) : 908-916.
and pressure-controlled ventilation in steep trendelenburg position for [11] 2=k, BReFpr, BFHE, 45 A8 NIRE S50k Bt 2
robot-assisted laparoscopic radical prostatectomy. J Clin Anesth, W BERRFEVIBR ARG T 0P W SR A R R I A PR i 2 2k iR
2011, 23 (3). 183-188. 2016, 32(4) . 400-401.

[4] Dunnebier A, Gardill D, Kowalski I, et al. Laryngeal tube [12] Uppal V, Fletcher G, Kinsella J. Comparison of the i-gel with the
suction ii or endotracheal intubation for laparoscopic radical pros- cuffed tracheal tube during pressure-controlled ventilation. Br J
tatectomy in a head down position; a randomised controlled trial. Anaesth, 2009, 102 (2) . 264-268.

Eur J Anaesthesiol, 2017, 34 (7). 441-447. [13] Zhao X, Huang S, Wang Z, et al. Relationship between respira-

[5] JoYY, Kim]Y, Chang YJ, et al. The effect of equal ratio venti- tory dynamics and body mass index in patients undergoing general
lation on oxygenation, respiratory mechanics, and cerebral perfu- anesthesia with laryngeal mask airway (lma) and comparison be-
sion pressure during laparoscopy in the trendelenburg position. tween lithotomy and supine positions. Med Sci Monit, 2016, 22.
Surg laparosc Endosc Percutan Tech, 2016, 26 (3); 221-225. 2706-2713.

[6] ZERZE iR#, ©§F, S5 AR AR R B VLB S 604G [14] Kim MS, Soh S, Kim SY, et al. Comparisons of pressure-con-
ZHETE. L2 EARGE, 2008, 17(2) ; 207-209. trolled ventilation with ‘volume guarantee and volume-controlled

[7] Tuncali B, Erol V, Zeyneloglu P. Effects of volume-controlled e- 1:1 equal ratio ventilation on oxygenation and respiratory me-
qual ratio ventilation with recruitment maneuver and positive end- chanics during robot-assisted laparoscopic radical prostatectomy:
expiratory pressure in laparoscopic sleeve gastrectomy: a prospec- a randomized-controlled trial. Int J Med Sci, 2018, 15 (13):
tive, randomized, controlled trial. Turk J Med Sci, 2018, 48 1522-1529.

(4): 768-776. [15]  Lore E, Diouf M, de Wilde RBP, et al. Assessment of inter-

[8] Kim WH, Hahm TS, Kim JA, et al. Prolonged inspiratory time changeability rate between 2 methods of measurements: an exam-
produces better gas exchange in patients undergoing laparoscopic ple with a cardiac ou tput comparison study. Medicine ( Balti-
surgery : a randomised trial. Acta Anaesthesiol Scand, 2013, 57 more ) , 2018, 97 (7) : €9905.

(5): 613-622. (ks H 91:2019 - 05 - 09)

R
W PR BB 257 ) X T B 93 4 ) 3 7

N YEAF AR TR AR FRL 2 1 AR R A 44 R )R BT AR T 2 S R S R SRS — A A TR
IR 406« (1) AR 2 BRSNS SHeA 1) ELSEAE FIBR 2R A AT 005 PRI A 28 — AR & TE AR 1 DR B4, I R AT 52 70
FIRIERAR B F B WHR IR TS, (2) KA W AHEEAR , N IR — R 1%, & 2 4 IR A%, (3)
JUEEEN G SR Rl PR 3 /> A AR B BB R M1, A AT 1 B v | A 2 SRt T, SSORE A A T A2 3R 3 e 15 4 R IR
ZA , VIR g . (4) G A R AR AT — R PRSI | 7E DA A SC BRI A0 X i 8 R 2, O bl 4 2 Attt
ILRVRH R o (S) R W] — 205 R IR A R TG LA 3 BP0 A 00 7 LA AR 32 S 30 R0 5 1) 445 25 T 7 B3 701 [)
AR ;2 AFINTELE R %A o — M P B IR R



