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Effect of 4 mechanical ventilation modes on hemodynamics of dogs in early stage after

severe smoke inhalation injury

TAO Guo-cai YANG Zong-cheng LIU Zhi-yuan FU Qiong-fang, HE Bao-bin, 1I GenrFeng WEI Juju, LI Ao (Institute of Bum Research, South-
west Hospital, Third Military M edi cal University, Chongging 400038, China)

Abstract Objective To obserwe the effect of 4 mechanical ventilation modes on hemodynamics in early stage after severe smoke inhalation in-
jury in dogs. Methods A total of 35 dogs after smoke inhalation injury were equally divided into 5 groups according to different ventilation modes,
that is positive end expiratory pressure (PEEP), pressure contol (PC), continuous positive aitway pressure (CPAP), inverse ratio ventilation
(IRV), and contwol. Continuous 24-hour mechanical ventilation was peformed with same breathing machine 1 h after smoke inhalation injury at FiO,
of 0.4, PIP of 16 emH,0, PEEP/ CPAP of 6 emH,0, [:Eof 2°1 inIRV goup and I °E of 12 in other ventilation groups. Results CVP, PAP,
PCWP, and PVR increased to different degree in the early period after mechanical ventilation in 4 ventilation groups and showed descending trend 24
h after injury. CI decreased to the lowest point 6 h or 12 h after injury in 4 ventilation groups and then showed increasing trend  but progressve de-
creased in contwol group. Conclusion Modes and parameters at continuous 24— hour mechanical ventilation have no remarkable negative effects on
hemodynamics in early stage afier smoke inhalation injury. Hemodynamic depression in the eady perod of mechanical ventilation depends on the level
of mean aitway pressure. Following the improvement of oxygen delivery capacity, mechanical ventilation can improve pulmonary circulation and in-
crease cardiac output to certain degree. The CPAP and PC groups have less effect on hemodynamics than those in PEFP and IRV groups.
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Tab1 Changes of Pa0O, and PaCO,
Time after injury (h)
Parameter Group
0 0.5 3 6 12 24
Pa0, (kPa) PEIP 12.742.0 10.6+1 6 22.542.6 7FF 21.243.9 7FF 18.9+4, 2 °FF 17. 1£2.0 7
PC 12.7£2.0 10.641. 2 21.5+3.6 7FF 20.045. 0 18.344. 8 7% 14. 446.7
CPAP 12.8+1.4 10.8+1.5 25.01.8 "7 2,443, 1 7FF 21,942, 4 *FF 19. 343.9 *
IRV 12.7+1.5 10.6+1. 4 21.043.2 75 18.044. 6 **F% 16.6+3. 1" 13. 1+4.6
Control 13.04:0. 9 10.3%1.2 18.245.6 14.6+4.5 13.444.3 12. 4+4.0
PO, (KPa) PEP 4.5440.55 3.9740. 47 4.7340. 68 * 4.8840. 9 5.1241.33 4.76+1. 22
C 4.4540.81 3.660. 70 3.9240. 69 3.92+0. 37 4.41£1. 03 4. 77£2. 26
CPAP 4.70 +0. 80 3.8340. 33 3.767-0. 49 4.2540. 83 4.2740. 72 4, 1470. 60
IRV 4.6240.42 3.86=0. 50 4.76+0. 94 ** 4.36+1. 37 4.57+1. 42 4.70+1. 53
Control 4.4440.25 3.6240. 42 3.5540.577% 3.5540. 7127 3.940. 16 4. 047-0. 81
%, P<0.05 %%, P<<0.01 vs control; #; P<<0.05 F#; P<{0.01 vs before injury
2
Tab 2 Changes of hemodynamics
Time after injury (h)
Parameter Group ime afler myry
0 0.5 3 6 12 24
HR(b/ min) PEIP 196129 203131 18746 18312 155 £ 15 141£19 *#=
PC 19019 187424 192437 18813 168 =24 175436
CPAP 202+15 185+17 17630 18819 190 26 18817
IRV 210+22 197427 190+ 14 195415 159 +23 131414 * 5=
Control 193411 192425 19212 19422 176 25 16710
FAP(kPa) PEEP 19.7+2.3 16.2+4.3 17. 4+2.8 16. 4+2.9 13.842.9%% 13.941.8 #
PC 19.0£3.0 15.3+1.9% 16. 54+2.2 14.8+2.8 % 14.941.8% 13.242.5 %
(PAP 19.9+1. 3 16.3+1. 8% 16.0£3.1 7 16. 44+2.6 # 14,442,277 12. 5+2.0
IRV 19.6£1.9 16.4+3.0% 15.943.0 7 13.8+3.3 7 13.442.7%7 12.0£1.6 7
Control 19.5+1.3 15.5+3.9% 16. 91-3.0 15.442.0 F 12,942,377 12. 0+4.2 7
VP(kPa) PEFP 0.39+0. 16 0.3220. 137 0. 670, 19 *#% 0.53 £0.19 *¥ 0. 5340.14 *# 0.37 0. 14
PC 0.39 0. 16 0.3020. 97 0. 3740. 19 0.3240.14 % 0.3440.11 7 0.3440.13%
CPAP 0.39 +0.17 0.294+0. 137 0. 50+0. 14% 0.44+0. 16 0. 350.08 0.31+0.08 %
IRV 0.3840.21 0.29-0. 127 0. 53+0. 18 "% 0.424-0.08 0.35+0.11 7 0.3240.07%
Control 0.39+0.22 0.3340. 247 0. 354-0. 21 0.3440. 14 0. 3340. 14 0.3140.06%
PAP(kPa) PEFP 2.25+0.88 2.3240. 77 2. 9140. 48 * 3.00+0.64 * 3. 431,15 *FF 2.8340.92
PC 2.1140.55 2.2740. 41 2.294-0. 64 2.3040.38 2. 7840.55 % 2.7741.05
CPAP 2.1840.48 2.2940. 78 2.294-0. 71 2.4440.73 2. 1340.67 2.4240.72
IRV 2.0240.27 2.4240. 54 2. 40+0. 39 2.6740.34 2. 8940.52 # 2.49+0.43
Control 2.2540.23 2.504-0. 44 2. 4940. 63 2.58 40.51 2.3840.76 2.7040.30%
PAWP(kPa) PEIP 0.90+0.3 0.7840. 4 1.354+0. 5 1.1440.3 1. 4940.7 *# 1.2040.4
C 0.91+0.3 1.02+0. 3 1. 4340. 6 1.26 £0.6 1. 40405 * 1.1540.4
CPAP 0.96+0.5 0.90+0. 5 1.3540. 7 1.5840.6 1. 0140.7 1.1140.5
IRV 0.91 0.2 0.80-0. 2 1. 16£0. 5 1.51£0.5 1. 200.6 1.16 0.5
Control 0.93+0.2 0.9340. 3 0. 9540. 2 1.1140.4 0. 6740.2 0.8040.2
CII/mivm?)  PERP 3.90+0.9 3.5840. 7 2. 8240. 3% 2.4240.47% 2.5340.6 ¥ 2.7640.3 7
C 3.9740.7 3.65+0. 6 3. 2240. 8% 3.00£0.8 % 2. 80£0.8 # 3.0540.9
CPAP 3.984-0.4 3.80=0. 9 2. 5640, 47 2.364+0.77% 2.59+0.4 ¥ 2.8840.677
IRV 4.09+0.5 3.50+0. 6 2. 674£0.5% 2.374£0.97 2.260.5 2.6040.5 %%
Control 3.9740.9 3.5540. 8 3.2140. 5 2.8440.3% 2.7940.8 # 2.4140.67%
SVR(D*S°cmi 5)  PEEP 519641050 44874991 5995772 6 72941266 554941406 5 0604-444
PC 5051 1283 444441 168 593042 192 53531523 57621500 4 4481 669
(PAP 5187 +928 455 4857 638241 402 6 5851727 5 7124851 4 525857
IRV 4871 +568 4756 +841 610141 670 6 5762 825 621942198 4 380669
Control 4846 +737 437441 500 518041 294 532341338 4 8371978 5 12822 682
PVR(D*S*an™%)  PERP 353 =155 344117 572 109 832 282 7F 7424-348 7 607220
PC 321 +111 3744174 3144257 3794199 521163 4984300 *
CPAP 3294106 3874107 384 £164 350 =185 424139 4834105 *
IRV 281 +104 467 +141 480 185 568 +-231 ¥F 688208 #F 501174
Control 332495 484 1205 490 217 565 +176 659336 % 8274371 7%

*, PZ0.05 **%; P<<0.01 vs controly H; P 0. 05 F#F, P<0.01 vs before injury
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