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[ Abstract ] Background and purpose: Obvious pulmonary dysfunction may exsist preoperatively in part of
the patients undergoing pulmonary lobectomy. Volume-controlled ventilation (VC) during one-lung ventilation (OLV)
may lead to lung injury in lung cancer patients with preoperative pulmonary dysfunction. However, pressure-regulated
volume-controlled (PRVC) ventilation mode is a new type of ventilation mode, and can alleviate ventilation-induced
lung injury. This study explored the effect of PRVC on respiratory mechanics, oxygenation index, pulmonary inflam-
matory response, and clinical outcomes in patients undergoing pulmonary lobectomy during OLV compared with VC
mode. Methods: Forty ASA Il -1l patients with moderate to severe pulmonary dysfunction undergoing pulmonary
lobectomy were randomly divided into group VC and group PRVC (n=20). PRVC ventilation mode was performed
for patients in group VC during the first 5 minutes after OLV, and then ventilation mode was switched to VC ventilation
mode till the end of surgery. In the other group, ventilation modes were performed in reverse order. Ventilation settings
remained unchanged when ventilation mode was switched. Respiratory mechanics, static lung compliance, hemody-
namic parameters and arterial blood gas were obtained during the surgery. Blood samples and bronchoalveolar lavage

(BALF) in ventilated lung were collected to determine the level of TNF-a, IL-1pB, IL-6 and IL-8 at the end of surgery.
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Results: Both the peak expiratory pressure and static lung compliance in group PRVC were significantly lower than

those in group VC (P<0.01). However, there were no statistical difference in hemodynamic parameters (heart rate and

blood pressure) and arterial blood gas analysis (pH, paO, and paCO,) between the two groups during OLV, as well as

postoperative pulmonary complications and length of hospital stay. The levels of TNF-a, IL-1p and IL-6 in BALF in

group PRVC were significantly lower than those in group VC (P<0.05), while there was no difference in blood sample.

Conclusion: PRVC mode during OLV may relieve the extravagant airway pressure and then reduce the release of

inflammatory factors in ventilation lung, which might prevent acute lung injury induced by lung barotraumas, especially

for those patients with pulmonary dysfunction preoperatively. Therefore, PRVC mode is a safe and effective ventilation

mode for high-risk patients undergoing pulmonary lobectomy.

[ Key words | Pressure-regulated volume controlled ventilation mode; Volume-controlled ventilation mode; Pul-

monary lobectomy; One-lung ventilation
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Tab.1 Basic characteristics in each group pre-operatively

(x£5)

Group VC (n=20) Group PRVC (n=20)

Agelyear 57+ 11 56+ 10
BMI/(kg-m™) 24.6+2.9 244+25
Gender
Male 9(45%) 12(60%)
Female 11(55%) 8(40%)
ASA level
I 6(30%) 8(40%)
1l 14(70%) 12(60%)
Operation side
Left 9(45%) 10(50%)
Right 11(55%) 10(50%)
History of COPD 7(35%) 6(30%)
FEVI/L! 1.41+0.38 1.35+0.27
FEV1/% 53+6 51+7
RV/TLC/% 45+7 46+9
Operative duration #/min 8617 80+ 8
OLV duration 59+ 12 55+ 10
OR bleed volume //mL 94 + 50 90 + 46
OR fluid volume V/mL 695 + 175 704+ 216
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Fig. 1 Effects of different ventilation modes on hemodynamic parameters

OLV 5 and OLV 30 represented 5 minutes and 30 minutes after one-lung ventilation, respectively
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Tab. 2 Influence of different ventilation modes on expiratory pressure, static lung compliance and oxygenation index during OLV

Group VC Group PRVC
PRVC mode VC mode VC mode PRVC mode
Peak expiratory pressure p/cm H,0 17.82.8 23.3+3.2° 24.542.6° 17+3.3
Plateau expiratory pressure p/cm H,0 - 17.6+2.5 18.142.8 -
Static lung compliance/L-cm H,0™ 29.5+6.7" 25.8+5.7" 25.7+6.0" 29.3+6.4"
pH 7.38+0.05 7.36+0.04 7.39+0.06 7.374+0.03
CO, pressure p/mm Hg 4044 3945 38+2 38+3
O, pressure p/mm Hg 161£53 163+61 168+49 167+£54
Oxygenation index p/mm Hg 225498 233+£55 226+88 231+93
"1 P<0.01; ": P<0.05
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Fig. 2 The effects of various ventilation modes on pulonary and systamic inflammatory responses

*: P<0.05, compared with group VC
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Tab.3 Basic characteristics in each group post-operatively

Ttem Group VC Group PRVC
(n=20) (n=20)
Pulmonary complication (%) 4(20) 2(10)
Lung infection (%) 1(5) 1(5)
Acute lung injury n(%) 3(15) 1(5)
Re-intubation n(%) 1(5) 1(5)
ICU detention #/d (x+s) 1.8+0.9 14+0.6

Hospital stay #/d (x+s) 7.1+£13 58+1.9
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