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Hemodynamic variables in patients undergoing lumbar spine fusion surgery in prone position:

volume-controlled ventilation versus pressure-controlled ventilation

PENG Zhendan, XIA Jiangyan, LI Jing, REN Quan
Department of Anesthesiology, Zhongda Hospital, Southeast University, Nanjing 210009, China

Abstract: Objective To compare the hemodynamic effect of volume-controlled ventilation (VCV) versus pressure-controlled
ventilation (PCV) in patients undergoing lumbar spine fusion surgery in prone position. Methods Thirty-seven patients scheduled
for posterior lumbar spine surgery were divided to VCV group (n=19) and PCV group (n=18) according to the different mechanical
ventilation modes. The respiratory and hemodynamic variables from 10 minutes after prone position till 120 minutes (Tpronel0,
Tprone20, ---, Tpronel120) were recorded and compared. Results When the patient was in prone position, the mean arterial
pressure in PCV group was higher than that in VCV group [ (82.2142.28) mmHg vs (75.72+2.04) mmHg, P<0.05 ]. With the same
tidal volume, the dynamic compliance and peak airway pressure in PCV group were higher than those in VCV group (P<0.05).
Conclusion With better respiratory mechanic and hemodynamic stability, PCV is superior to VCV as a mechanical ventilation
mode for lumbar spine surgery in prone position.
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Tab.1 General information of patients and intraoperative variables (Mean+SD)

Item VCV group (n=19) PCV group (n=18) P value
Age (years) 59.85£11.10 55.35+9.57 0.538
BSA/m’ 1.72+0.16 1.69+0.97 0.053
Hydration/mL 2 145.00+654.11 2 129.41+427.95 0.117
Blood loss/mL 482.50+£336.96 294.11£262.72 0.111
Urine/mL 477.50+£336.96 481.17+248.79 0.748
Operative time/min 170.25+54.95 158.05+36.95 0.255
BIS value 44.99+1.04 44.62+1.04 0.063

VCV: Volume-controlled ventilation; PCV: Pressure-controlled ventilation; BSA: Body surface

area; BIS: Bispectral index
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Tab.2 Comparison of hemodynamic index between two groups (Mean+SD)

Hemodynamic index ~ VCV group (n=19) PCV group (n=18) P value
HR/bpm 64.22+2.15 64.18+2.27 0.990
MAP/mmHg 75.724+2.04 82.21+2.28 0.041
CVP/mmHg 5.46+0.60 6.44+0.72 0.302
CO/L * min’! 3.934+0.12 4.14+0.14 0.296
SVRI 2 427.41+145.00 2 478.67+150.47 0.808

No difference was found in HR, CVP, CO and SVRI between the two groups. MAP in PCV
group was higher than that in VCV group (P=0.041). HR: Heart rate; MAP: Mean arterial
pressure; CVP: Central venous pressure; CO: Cardiac output; SVRI: Systemic vascular

resistance index
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Tab.3 Ventilatory and oxygenation parameters between two groups (Mean+SD)

Ventilatory and oxygenation parameters VCV group (n=19) PCV group (n=18) P value
Vi/mL 519.41+14.38 523.39+14.38 0.846
RR (breaths/min) 9.31+0.31 8.424+0.311 0.050
P::CO/mmHg 34.06+0.79 35.42+0.79 0.232
Ppeak/cmH,O 18.08+0.47 16.13+0.50 0.008
Auto PEEP/cmH.0O 3 3 -
Cdyn /mL-cmH,O" 34.23+1.70 40.74+1.58 0.007
PaO,/F.0,/ mmHg 435.48+80.54 529.56+120.04 0.006

Except for Vr, PexCO, and auto PEEP, significant differences were found in Ppeak, Cdyn and PaO./FO, between two groups. Vr: Vital

volume; RR: Respiratory rate; Py:CO,: End-tidal carbon dioxide pressure; Ppeak: Peak airway pressure; Auto PEEP: Auto positive end

expiratory pressure; Cdyn: Dynamic lung compliance; PaO./F,O,: Arterial partial pressure of oxygen versus fraction of inspired oxygen
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