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ABSTRACT
Acute Lung Injury from High Airway Pressure Mechanical Ventilation

Kyoji TsuNo, Yuji SAKANASHI and Tohru MORIOKA

Department of Anesthesiology, Kumamoto University Medical School,
1-1-1 Honjo, Kumamoto 860, Japan

We investigated the pulmonary functions and histopathological changes induced by mechani-
cal pulmonary ventilation (MV) with a high peak airway pressure and a large tidal volume in
healthy baby pigs. Eleven pigs were mechanically ventilated at a peak inspiratory pressure
(PIP) of 40 cmH,O0, a respiratory rate (RR) of 20/min, a PEEP of 3-5 cmH,O, and an Fig, of
0.4. High airway pressure MV was terminated in 22+ 11 h because of severe hypoxmia in the
animals. Five of those baby pigs were sacrificed for gross and light-microscopic studies. The
pulmonary changes consisted of alveolar hemorrhage, alveolar neutrophil infiltration, alveolar
macrophage and type II pneumocyte proliferation, interstitial congestion and thickening,
interstitial lymphocyte infiltration, emphysematous change, and hyaline membrane formation.
Those lesions were similar to that seen in the early stage of adult respiratory distress syndrome
(ARDS). The remaining 6 animals were treated for 3 to 6 days with the conventional
respiratory care with appropriate ventilator settings. There was prominent organized alveo-
lar exudate in addition to lesions found also in the above 5 animals. Those findings were
indistinguishable from the clinical late stage of ARDS. Six control animals were mechanically
ventilated at a PIP of less than 18 cmH,0, a RR of 20/min, a PEEP of 3-5 cmH,O0, and an Fig,
of 0.4 for 48 h. Ther showed no notable changes in lung functions and histopathological
findings. Aggressive MV with a high PIP is often applied to patients with respiratory distress
to attain adequate pulmonary gas exchange. Such treatment may affect the underlying disease
process of the acute lung injury, and may contribute to the specific lung pathology seen in
ARDS.
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Fi0, 0.58+0.08, RR17+3 @ 4, V54.1+3.4
ml/kg, PIP 28.1+4.8 cmH,0, PEEP 7.1+
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85.9+6.3mmHg, Paco, 39.8+3.0 mmHg,
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r®2 EMESR
2 WLW/BW DLW/BW (WLW-DLW)/BW
(g/kg) (g/kg) (g/kg)

A (n=6) 6.13+1.01 1.08+0.14 5.05+0.87
B-1 (n=5) 9.45+1.75*t 1.48+0.17*% 7.98+1.62*t
B-2 (n=6) 18.79+9.46*t 2.25+0.93*t 16.53+9.57*t
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1 RERZEE 0.3+0.5 1.8+1.0*§ 1.2+1.4 0.240.4
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L, BRTOFRERICEWVWIHELTY
526)0

ARDS O ¥ AREZfE ShTWw3 b D,
FEiIa R EBEBIC L 2B RMKRE L2, MV
DERECE LSEBEH L R TEE LR
L, BELIWRIE-S>TWB, 2DLdRERE
B, 74 AMMR, MEERMA, BT M
%, BRER, WMlE NMEEFERLI2L L,
MV 220250058 INES,

BEAN TSI & 2 B EOKF X, BRSAT
B HEZE D % H % v, PIP45cmH,0, Vi 40
ml/kg T20 535 v Mz MV 2175 &, SEOD
FiZkfE %4 U %48, MEER%E T L/ FTL - »
0B - THasEo B A0 2, PIP i 45 cmH,0
TH55 Ve 13E2LUF O 19ml/kg TMV %217
S EiEENEE VWO EnsE L, PIP 20
bO LD IFMOBMESMEEDOFERICZ>THS
LEbh3, EESOEY VY TOERRT, —Hi
PIP 30 cmH,O, PEEP 0 cmH,0, V: 30 ml/kg
DFRMET A8 I MV 2175 &, LB ES4E
Cihedicxk L, PIPIZ30cmH,0 t[RAICTH 5
73, PEEP 20 cmH,0, V;10ml/kg ® & 4 T
MV 270 1B TOMBEENE Lo/ Z & D,
SENEDOEIRE, ThbbREL V BNEED
FHRTHEZ LERLTWREBY,

8% OFIARMBER TOMBORE % EH#RICH
BZEIITERV, IV T T4 T Y ADEWHESE
BEVBBETITHSS LHETIRITH S,
SEHNEDE=F ) 71X, ZOHELHIZE
Wi L 2 B,

B-2 BECOMEEIE, MEATHRSEDO AT
W FIZ B L 7z, Pao, # 70 mmHg LA
Liefkokd D MV OEHEE2REICES B RIEF
Bohol, B2EEDOMKE X ARDS DK
BRIcERD TEULL, MfgREMORBENEHT
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b, GERMEZOMMG, MOEEEFRELD
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BrEbnsd,
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36~40 cmH,0) ® MV TEE T2 L, 20D%<
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figidgo 4 v A VB GIC L 2RALET VT
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HREITS &, BHANCEL W IUEMEGEELE
U, ZOfHMBIHEIZ ARDS O#IHAGRIZ L AT
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