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ȆǼȇǿȁǾȌǾ 
ȈțȠʌȩȢ: Ǿ ȝİȜȑĲȘ ĲȦȞ ȝİĲĮȕȠȜȫȞ ĲȦȞ ĮİȡȓȦȞ ĲȠȣ ĮȓȝĮĲȠȢ țĮȚ ĲȘȢ ȠȟİȠȕĮıȚțȒȢ ȚıȠȡȡȠʌȓĮȢ, ȣʌȩ ıȣȞșȒțİȢ 
İȞįȠțȠȚȜȚĮțȒȢ ȣʌȑȡĲĮıȘȢ (ǼȀȊ).  
ȊȜȚțȩ – ȂȑșȠįȠȢ: Ȋʌȩ ȖİȞȚțȒ ĮȞĮȚıșȘıȓĮ, țĮșİĲȘȡȚȐıĲȘțĮȞ ıİ 17 ȤȠȓȡȠȣȢ 25-30kg Ș įİȟȚȐ țĮȡȦĲȓįĮ țĮȚ Ș 
ʌȞİȣȝȠȞȚțȒ ĮȡĲȘȡȓĮ. ȅ ĮİȡȚıȝȩȢ ȒĲĮȞ İȜİȖȤȩȝİȞȠȢ. ǻȚĮĲȘȡȒșȘțĮȞ ıİ ĳȣıȚȠȜȠȖȚțȐ İʌȓʌİįĮ ĲȠ 
ĲİȜȠİțʌȞİȣıĲȚțȩ įȚȠȟİȓįȚȠ ĲȠȣ ȐȞșȡĮțȠȢ  țĮȚ Ș İȟ İȞıĳȘȞȫıİȦȢ ʌȓİıȘ ĲȦȞ ʌȞİȣȝȠȞȚțȫȞ ĲȡȚȤȠİȚįȫȞ. 
ȆȞİȣȝȠʌİȡȚĲȩȞĮȚȠ İȖțĮĲĮıĲȐșȘțİ ȝİ ȕİȜȩȞĮ Veress țĮȚ İȝĳȪıȘıȘ ĮİȡȓȠȣ ȘȜȓȠȣ. Ǿ İȞįȠțȠȚȜȚĮțȒ ʌȓİıȘ 
ĮȣȟȒșȘțİ ıİ įȪȠ ĳȐıİȚȢ ıĲĮ 15 mmHg (ȉ2) țĮȚ 30 mmHg (ȉ3). ȀĮĲĮȖȡȐĳȘțĮȞ ȠȚ ĲȚȝȑȢ ĮİȡȓȦȞ ĮȡĲȘȡȚĮțȠȪ 
ĮȓȝĮĲȠȢ, ȝȚțĲȠȪ ĳȜİȕȚțȠȪ ĮȓȝĮĲȠȢ, ĮȓȝĮĲȠȢ ĲȠȣ įİȟȚȠȪ țȩȜʌȠȣ țĮȚ ĲȘȢ țȐĲȦ țȠȓȜȘȢ ĳȜȑȕĮȢ țĮȚ Ș ȠȟİȠȕĮıȚțȒ 
ȚıȠȡȡȠʌȓĮ ıİ ȘȡİȝȓĮ (ȉ1), ǼȀȊ (T2 țĮȚ T3) țĮȚ ȝİĲȐ ĲȘȞ ȐȡıȘ ĲȠȣ ʌȞİȣȝȠʌİȡȚĲȠȞĮȓȠȣ (ȉ4).  
ǹʌȠĲİȜȑıȝĮĲĮ: ȀĮĲȐ ĲȚȢ įȣȠ ĳȐıİȚȢ ǼȀȊ ʌĮȡĮĲȘȡȒșȘțİ İȜȐĲĲȦıȘ ĲȠȣ pH, ĮȪȟȘıȘ PCO2 țĮȚ ȝİȓȦıȘ PO2, 
įȚĲĲĮȞșȡĮțȚțȫȞ țĮȚ ʌİȡȓııİȚĮȢ ȕȐıȘȢ ıȣȖțȡȚĲȚțȐ ȝİ ĲȘȞ ĳȐıȘ ȘȡİȝȓĮȢ (ȉ1). ȂİĲȐ ĲȘȞ ȐȡıȘ ĲȠȣ 
ʌȞİȣȝȠʌİȡȚĲȠȞĮȓȠȣ, ĮȑȡȚĮ ĮȓȝĮĲȠȢ țĮȚ pH İʌĮȞȒȜșĮȞ ıĲĮ ĳȣıȚȠȜȠȖȚțȐ İʌȓʌİįĮ, İȞȫ ĲĮ įȚĲĲĮȞșȡĮțȚțȐ țĮȚ ĲȠ 
SBE ʌĮȡȑȝİȚȞĮȞ ȝİȚȦȝȑȞĮ.   
ȈȣȝʌİȡȐıȝĮĲĮ: Ǿ ǼȀȊ ıȣȞȠįİȪİĲĮȚ Įʌȩ ȣʌİȡțĮʌȞȓĮ, ıȤİĲȚțȒ ȝİȓȦıȘ ĲȘȢ ȝİȡȚțȒȢ ĲȐıȘȢ ĲȠȣ ȠȟȣȖȩȞȠȣ țĮȚ 
ȝİȓȦıȘ ĲȠȣ pH, įȚĮĲĮȡĮȤȑȢ ȠȚ ȠʌȠȓİȢ ĮȓȡȠȞĲĮȚ ȝİ ĲȘȞ ȐȡıȘ ĲȠȣ ʌȞİȣȝȠʌİȡȚĲȠȞĮȓȠȣ. ǹȞĲȓșİĲĮ Ș įȚĮĲĮȡĮȤȒ ĲȘȢ 
ȠȟİȠȕĮıȚțȒȢ ȚıȠȡȡȠʌȓĮȢ (ȑȜȜİȚȝȝĮ ȕȐıȘȢ), ʌĮȡĮĲİȓȞİĲĮȚ țĮȚ ȝİĲȐ ĲȘȞ ȐȡıȘ ĲȘȢ ǼȀȊ țĮȚ ȝʌȠȡİȓ ȞĮ ĮʌȠįȠșİȓ 
ıİ įȚĮĲĮȡĮȤȑȢ ĲȘȢ ȝȚțȡȠțȣțȜȠĳȠȡȓĮȢ țĮȚ ʌĮȡȐȖȠȞĲİȢ ıȤİĲȚȗȩȝİȞȠȣȢ ȝİ ĲȘȞ ȣʌȠȐȡįİȣıȘ ĲȦȞ ȚıĲȫȞ. 
 
ȁȑȟİȚȢ İȣȡİĲȘȡȓȠȣ: ǼȞįȠțȠȚȜȚĮțȒ ȣʌȑȡĲĮıȘ, ȈȪȞįȡȠȝȠ țȠȚȜȚĮțȠȪ įȚĮȝİȡȓıȝĮĲȠȢ, ĮȑȡȚĮ ĮȓȝĮĲȠȢ, ȠȟİȠȕĮıȚțȒ 
ȚıȠȡȡȠʌȓĮ. 
 
 
ǼǿȈǹīȍīǾ 
 
ȅȚ İʌȚįȡȐıİȚȢ țĮȚ ĲĮ ʌĮșȠĳȣıȚȠȜȠȖȚțȐ 
İʌĮțȩȜȠȣșĮ ĲȘȢ İȞįȠțȠȚȜȚĮțȒȢ ȣʌȑȡĲĮıȘȢ (ǼȀȊ) 
ȑȤȠȣȞ ĮȡȤȚțȐ ʌİȡȚȖȡĮĳİȓ ıĲĮ ĲȑȜȘ ĲȠȣ 19Ƞȣ ĮȚȫȞĮ 
ĲȩıȠ ıİ ȗȫĮ, ȩıȠ țĮȚ ıİ ĮȞșȡȫʌȠȣȢ [1]. ȉȠ 1989 
ȠȚ Fietsam țĮȚ ıȣȞ ʌȡȫĲȠȚ ȤȡȘıȚȝȠʌȠȓȘıĮȞ ĲȠȞ 
ȩȡȠ «ıȪȞįȡȠȝȠ țȠȚȜȚĮțȠȪ įȚĮȝİȡȓıȝĮĲȠȢ» (ȈȀǻ) 
ȖȚĮ ȞĮ ʌİȡȚȖȡȐȥȠȣȞ ĲȠȞ ıȣȞįȣĮıȝȩ İȞįȠțȠȚȜȚĮțȒȢ 
ȣʌȑȡĲĮıȘȢ țȚ ȠȡȖĮȞȚțȒȢ įȣıȜİȚĲȠȣȡȖȓĮȢ [2]. 
ȆȡȐȖȝĮĲȚ, ĲĮ ĲİȜİȣĲĮȓĮ 20 ȤȡȩȞȚĮ Ș țȜȚȞȚțȒ țĮȚ 
ʌİȚȡĮȝĮĲȚțȒ ȑȡİȣȞĮ ȑȤİȚ įȚİȣțȡȚȞȓıİȚ ĮȞĮȜȣĲȚțȐ ĲȚȢ 

ʌĮșȠĳȣıȚȠȜȠȖȚțȑȢ įȚĮĲĮȡĮȤȑȢ ʌȠȣ ʌȡȠțĮȜİȓ Ș 
ǼȀȊ țĮȚ ĲȠ ȈȀǻ, İȞȫ ȠȡȚıȝȠȓ țĮȚ ıȣıĲȐıİȚȢ ȖȚĮ ĲȠ 
ıȪȞįȡȠȝȠ ȑȤȠȣȞ įȘȝȠıȚİȣșİȓ țĮȚ ȑȤȠȣȞ ȖȓȞİȚ 
ĮʌȠįİțĲȑȢ ʌĮȖțȠıȝȓȦȢ [3].  
ǻȚĮĲĮȡĮȤȑȢ ĲȠȣ ĮİȡȚıȝȠȪ țĮȚ ĲȘȢ ȠȟİȠȕĮıȚțȒȢ 
ȚıȠȡȡȠʌȓĮȢ ȝİ ĲȘȞ ĮȪȟȘıȘ ĲȘȢ İȞįȠțȠȚȜȚĮțȒȢ 
ʌȓİıȘȢ ȑȤȠȣȞ įȚĮʌȚıĲȦșİȓ ĲȩıȠ țĮĲȐ ĲȘ įȚȐȡțİȚĮ 
ȜĮʌĮȡȠıțȠʌȚțȫȞ İʌİȝȕȐıİȦȞ, ȩıȠ țĮȚ 
ʌİȚȡĮȝĮĲȚțȐ [4-8]. Ǿ ȤȡȒıȘ ĲȠȣ ĮİȡȓȠȣ He ȖȚĮ ĲȘȞ 
İȖțĮĲȐıĲĮıȘ țĮȚ įȘȝȚȠȣȡȖȓĮ ĲȠȣ 
ʌȞİȣȝȠʌİȡȚĲȠȞĮȓȠȣ, șİȦȡİȓĲĮȚ ȩĲȚ ʌȡȠțĮȜİȓ 
ȘʌȚȩĲİȡİȢ ȝİĲĮȕȠȜȑȢ ĲȦȞ ʌĮȡĮȝȑĲȡȦȞ ĮȣĲȫȞ Įʌȩ 
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ȩĲȚ Ș ȤȡȒıȘ ĲȠȣ CO2 [9].  
ȅ ıțȠʌȩȢ ĲȘȢ ʌĮȡȠȪıȘȢ ʌİȚȡĮȝĮĲȚțȒȢ ȑȡİȣȞĮȢ 
İȓȞĮȚ Ș ȝİȜȑĲȘ ĲȦȞ ʌȚșĮȞȫȞ įȚĮĲĮȡĮȤȫȞ ĲȠȣ 
ĮİȡȚıȝȠȪ țĮȚ ĲȘȢ ȠȟİȠȕĮıȚțȒȢ ȚıȠȡȡȠʌȓĮȢ ʌȠȣ 
ʌȡȠțĮȜİȓ Ș ĮȪȟȘıȘ ĲȘȢ İȞįȠțȠȚȜȚĮțȒȢ ʌȓİıȘȢ ıİ 
İʌȓʌİįĮ ʌȠȣ ʌȡȠıȠȝȠȚȐȗȠȣȞ ĲȩıȠ ıĲȘȞ ǼȀȊ ȩıȠ 
țĮȚ ıĲȠ ȈȀǻ, ȝİ ĲȘȞ İȝĳȪıȘıȘ ĮİȡȓȠȣ He. 
 
ȊȁǿȀȅ – ȂǼĬȅǻȅȈ 
Ǿ  ȝİȜȑĲȘ ȑȤİȚ İȖțȡȚșİȓ Įʌȩ ĲȘȞ ǼʌȚĲȡȠʌȒ ǼȡİȣȞȫȞ 
ĲȠȣ ǹȡİĲĮȚİȓȠȣ ȃȠıȠțȠȝİȓȠȣ țĮȚ įȚİȟȒȤșȘ  ıĲȠ 
ʌİȚȡĮȝĮĲȚțȩ ȤİȚȡȠȣȡȖİȓȠ «Ȁ. ȉȠȪȞĲĮȢ» ıĲȠ 
ǹȡİĲĮȓİȚȠ ȃȠıȠțȠȝİȓȠ. 
ȋȡȘıȚȝȠʌȠȚȒșȘțĮȞ 17 ȤȠȓȡȠȚ 25-30 țȚȜȫȞ ȣʌȩ 
ȖİȞȚțȒ ĮȞĮȚıșȘıȓĮ. Ǿ ʌȡȠȞȐȡțȦıȘ ȑȖȚȞİ ȝİ 
țİĲĮȝȓȞȘ 10mg/kg țĮȚ ȝȚįĮȗȠȜȐȝȘ 0.5mg/kg, 
İȞįȠȝȣȧțȐ. ȀĮșİĲȘȡȚȐıșȘțİ ʌİȡȚĳİȡȚțȒ ĳȜȑȕĮ ıĲȠ 
ʌĲİȡȪȖȚȠ ĲȠȣ ȦĲȩȢ țĮȚ Ș İȚıĮȖȦȖȒ ıĲȘȞ 
ĮȞĮȚıșȘıȓĮ ȑȖȚȞİ ȝİ ĬİȚȠʌİȞĲȐȜȘ 5mg/kg țĮȚ 
ĳİȞĲĮȞȪȜȘ 1Ȗ/ kg. Ǿ ĲȡĮȤİȓĮ įȚĮıȦȜȘȞȫșȘțİ ȝİ 
ĲȡĮȤİȚȠıȦȜȒȞĮ 5-5.5 Fr țĮȚ İȖțĮĲĮıĲȐșȘțİ 
ȝȘȤĮȞȚțȩȢ ĮİȡȚıȝȩȢ ȝİ ȝİȓȖȝĮ ȠȟȣȖȩȞȠȣ ĮȑȡĮ 
(FiO2 ȝȑȤȡȚ 40%), țĮȚ ĲİȜȠİțʌȞİȣıĲȚțȒ 
ıȣȖțȑȞĲȡȦıȘ CO2 (EtCO2) 35-45 mmHg. Ǿ 
įȚĮĲȒȡȘıȘ ĲȘȢ ĮȞĮȚıșȘıȓĮȢ ȑȖȚȞİ ȝİ ıȣȞİȤȒ 
ȑȖȤȣıȘ ʌȡȠʌȠĳȩȜȘȢ (0.5-1ml/kg/h) țĮȚ 
İʌĮȞĮȜȘʌĲȚțȑȢ įȩıİȚȢ ȕİțȠȣȡȠȞȓȠȣ 0,1-0.2 mg/kg 
țĮȚ ĳİȞĲĮȞȪȜȘȢ 1-2Ȗ/kg. Ǿ șİȡȝȠțȡĮıȓĮ ĲȠȣ ȗȫȠȣ 
įȚĮĲȘȡȒșȘțİ ıĲĮșİȡȒ ȝİ șİȡȝĮȚȞȩȝİȞȠ ıĲȡȫȝĮ. 
Ǿ ʌİȡȚİȖȤİȚȡȘĲȚțȒ ʌĮȡĮțȠȜȠȪșȘıȘ (monitoring) 
ĲȦȞ ȗȦĲȚțȫȞ ıȘȝİȓȦȞ ȑȖȚȞİ ȝİ ĲȘ ȤȡȒıȘ ȠȟȣȝİĲȡȓĮȢ, 
ȘȜİțĲȡȠțĮȡįȚȠȖȡĮĳȒȝĮĲȠȢ, șİȡȝȠȝȑĲȡȠȣ, 
İʌİȝȕĮĲȚțȒ țĮĲĮȖȡĮĳȒ ĲȘȢ ĮȡĲȘȡȚĮțȒȢ țĮȚ ĲȘȢ 
țİȞĲȡȚțȒȢ ĳȜİȕȚțȒȢ ʌȓİıȘȢ, ĲȦȞ ʌȚȑıİȦȞ ĲȘȢ 
ʌȞİȣȝȠȞȚțȒȢ țĮȚ ĲȘȞ İȟ İȞıĳȘȞȫıİȦȢ ʌȓİıȘ ĲȦȞ 
ʌȞİȣȝȠȞȚțȫȞ ĲȡȚȤȠİȚįȫȞ (PCWP). ȉȠʌȠșİĲȒșȘțĮȞ 
İʌȓıȘȢ ȡȚȞȠȖĮıĲȡȚțȩȢ ıȦȜȒȞĮȢ Levin țĮȚ 
țĮșİĲȒȡĮȢ țȪıĲȘȢ Foley. ȀĮșİĲȘȡȚȐıșȘțİ Ș įİȟȚȐ 
țĮȡȦĲȓįĮ ȖȚĮ ĲȘȞ ıȣȞİȤȒ țĮĲĮȖȡĮĳȒ ĲȘȢ 
ĮȡĲȘȡȚĮțȒȢ ʌȚȑıİȦȢ țĮȚ įȚȐ ĲȘȢ įİȟȚȐȢ ıĳĮȖȓĲȚįȠȢ 
İȚıȒȤșȘ 5 Fr țĮșİĲȒȡĮȢ Swan Ganz, ȖȚĮ ĲȠȞ ȑȜİȖȤȠ 
țĮȚ țĮĲĮȖȡĮĳȒ ĲȦȞ ĮȚȝȠįȣȞĮȝȚțȫȞ ʌĮȡĮȝȑĲȡȦȞ 
țĮȚ ıȣȜȜȠȖȒ įİȚȖȝȐĲȦȞ. ǼʌȓıȘȢ țĮșİĲȘȡȚȐıĲȘțİ Ș 
ȝȘȡȚĮȓĮ ĳȜȑȕĮ țĮȚ Ƞ țĮșİĲȒȡĮȢ ʌȡȠȦșȒșȘțİ ȝȑıĮ 
ıĲȘȞ țȐĲȦ țȠȓȜȘ ĳȜȑȕĮ ȖȚĮ ĲȘȞ ȝȑĲȡȘıȘ ĲȘȢ ʌȓİıȘȢ 
țĮȚ ĲȘ ȜȒȥȘ įİȚȖȝȐĲȦȞ ĮȓȝĮĲȠȢ. Ǿ ȤȠȡȒȖȘıȘ 
ȣȖȡȫȞ (ĳȣıȚȠȜȠȖȚțȠȪ ȠȡȠȪ 0,9% Ȓ țĮȚ 
țȠȜȜȠİȚįȫȞ) ȑȖȚȞİ ȝİ ȡȣșȝȩ ȑȖȤȣıȘȢ 5 ml/kg/h. 
ȂİĲȐ ĲȘȞ ȐȡıȘ ĲȠȣ ʌȞİȣȝȠʌİȡȚĲȠȞĮȓȠȣ Ș 
ȤȠȡȒȖȘıȘ ĲȦȞ ȣȖȡȫȞ ĮȣȟȒșȘțİ ıĲĮ 10 ml/kg/h ȝİ 
ıĲȩȤȠ ĲȘȞ įȚĮĲȒȡȘıȘ ıĲĮșİȡȒȢ ĲȘȢ ʌȚȑıİȦȢ ĲȠȣ 
ĮȡȚıĲİȡȠȪ țȩȜʌȠȣ (PCWP). 

ȅȚ ĲȚȝȑȢ ĮȞĮĳȠȡȐȢ (baseline) țĮĲĮȖȡȐĳȘțĮȞ ȝİĲȐ 
ĲȘȞ ıĲĮșİȡȠʌȠȓȘıȘ ĲȦȞ ĮȚȝȠįȣȞĮȝȚțȫȞ 
ʌĮȡĮȝȑĲȡȦȞ țĮȚ İȜȒĳșȘıĮȞ įİȓȖȝĮĲĮ İȜȑȖȤȠȣ 
(ĳȐıȘ ȉ1).  
ǹțȠȜȠȪșȘıİ Ș İȖțĮĲȐıĲĮıȘ ĲȠȣ 
ʌȞİȣȝȠʌİȡȚĲȠȞĮȓȠȣ ȝİ ȕİȜȩȞȘ Veress țĮȚ Ș 
İȞįȠțȠȚȜȚĮțȒ ʌȓİıȘ ĮȣȟȒșȘțİ ıĲĮ 15mmHg, ȩʌȠȣ 
țĮȚ įȚĮĲȘȡȒșȘțİ ȖȚĮ 1 ȫȡĮ. ȉȩĲİ țĮĲĮȖȡȐĳȘțĮȞ ȠȚ 
ĮȚȝȠįȣȞĮȝȚțȑȢ ʌĮȡȐȝİĲȡȠȚ țĮȚ İȜȒĳșȘıĮȞ 
įİȓȖȝĮĲĮ ĮȡĲȘȡȚĮțȠȪ țĮȚ ȝİȚțĲȠȪ ĳȜİȕȚțȠȪ ĮȓȝĮĲȠȢ 
ȖȚĮ ĲȠȞ ȑȜİȖȤȠ ĮİȡȓȦȞ ĮȓȝĮĲȠȢ țĮȚ ȠȟİȠȕĮıȚțȒȢ 
ȚıȠȡȡȠʌȓĮȢ (ĳȐıȘ ȉ2). Ǿ İȞįȠțȠȚȜȚĮțȒ ʌȓİıȘ 
ĮȣȟȒșȘțİ ıĲȘ ıȣȞȑȤİȚĮ ıİ 30mmHg, ȩʌȠȣ țĮȚ 
įȚĮĲȘȡȒșȘțİ ȖȚĮ 1 ȫȡĮ. ǼȜȒĳșȘıĮȞ įİȓȖȝĮĲĮ 
(ĳȐıȘ ȉ3). ȉȠ ʌȞİȣȝȠʌİȡȚĲȩȞĮȚȠ ĮĳĮȚȡȑșȘțİ, 
ıĲĮșİȡȠʌȠȚȒșȘțĮȞ ȠȚ ĮȚȝȠįȣȞĮȝȚțȑȢ ʌĮȡȐȝİĲȡȠȚ 
țĮȚ 30 ȜİʌĲȐ ĮȡȖȩĲİȡĮ İȜȒĳșȘıĮȞ ȞȑĮ įİȓȖȝĮĲĮ 
(ĳȐıȘ ȉ4).  
ȅȚ ĮțȩȜȠȣșİȢ ĲȚȝȑȢ ʌȠȣ ĮĳȠȡȠȪȞ ıĲȠȞ ĮİȡȚıȝȩ țĮȚ 
ĲȘȞ ȠȟİȠȕĮıȚțȒ ȚıȠȡȡȠʌȓĮ țĮĲĮȖȡȐĳȘțĮȞ: ĲȠ pH, Ș 
ȝİȡȚțȑȢ ʌȚȑıİȚȢ ȠȟȣȖȩȞȠȣ (pO2) țĮȚ įȚȠȟİȚįȓȠȣ ĲȠȣ 
ȐȞșȡĮțĮ (pCO2), ĲȠ ȑȜȜİȚȝȝĮ ȕȐıȘȢ (SBE) țĮȚ ĲĮ 
įȚĲĲĮȞșȡĮțȚțȐ (HCO3). ȍȢ țȡȚĲȒȡȚĮ ȖȚĮ ĲȚȢ 
ȝİĲĮȕȠȜȑȢ ĲȘȢ ȠȟİȠȕĮıȚțȒȢ ȚıȠȡȡȠʌȓĮȢ 
ȤȡȘıȚȝȠʌȠȚȒșȘțĮȞ ĲĮ ĮțȩȜȠȣșĮ: ĳȣıȚȠȜȠȖȚțȑȢ 
ĲȚȝȑȢ pH ȝİĲĮȟȪ 7,35 țĮȚ 7,45 ȝİ ĲȚȝȑȢ ȝȚțȡȩĲİȡİȢ Ȓ 
ȝİȖĮȜȪĲİȡİȢ ȞĮ șİȦȡȠȪȞĲĮȚ ȦȢ ȠȟȑȦıȘ Ȓ 
ĮȜțȐȜȦıȘ, ĮȞĲȓıĲȠȚȤĮ. ȍȢ ĮȞĮʌȞİȣıĲȚțȒ ȠȟȑȦıȘ 
șİȦȡȒșȘțİ Ș ĮȪȟȘıȘ ĲȠȣ pCO2 > 40 mmHg, İȞȫ 
ȦȢ ĮȞĮʌȞİȣıĲȚțȒ ĮȜțȐȜȦıȘ Ș İȜȐĲĲȦıȘ ĲȠȣ pCO2 
< 30 mmHg, ȝİ İʌȓʌİįĮ įȚĲĲĮȞșȡĮțȚțȫȞ ıİ 
ĳȣıȚȠȜȠȖȚțȐ İʌȓʌİįĮ țĮȚ ıĲĮ įȣȠ ʌİȡȚʌĲȫıİȚȢ. ȍȢ 
ȝİĲĮȕȠȜȚțȒ ȠȟȑȦıȘ Ȓ ĮȜțȐȜȦıȘ șİȦȡȒșȘțİ Ș 
İȜȐĲĲȦıȘ Ȓ ĮȪȟȘıȘ ĲȦȞ įȚĲĲĮȞșȡĮțȚțȫȞ, țȐĲȦ 
Įʌȩ 24 mEq/L Ȓ ʌȐȞȦ Įʌȩ 27 mEq/L, ĮȞĲȓıĲȠȚȤĮ, 
ȝİ ĲȘȞ ʌȡȠȨʌȩșİıȘ ĲȠ pCO2 ȞĮ įȚĮĲȘȡİȓĲĮȚ ıİ 
ĳȣıȚȠȜȠȖȚțȐ İʌȓʌİįĮ. 
Ǿ ıĲĮĲȚıĲȚțȒ ĮȞȐȜȣıȘ ȑȖȚȞİ ȝİ ĲȘ ȤȡȒıȘ ĲȘȢ ȝȘ 
ʌĮȡĮȝİĲȡȚțȒȢ įȠțȚȝĮıȓĮȢ Mann-Whitney, 
ȤȡȘıȚȝȠʌȠȚȫȞĲĮȢ ĲȠ ıĲĮĲȚıĲȚțȩ ȜȠȖȚıȝȚțȩ Minitab 
14. ȍȢ İʌȓʌİįȠ ıĲĮĲȚıĲȚțȒȢ ıȘȝĮȞĲȚțȩĲȘĲĮȢ ĲȑșȘțİ 
ĲȠ p < 0,05. 
 
ǹȆȅȉǼȁǼȈȂǹȉǹ 
ǼʌȚʌȜȠțȑȢ Ȓ ʌȡȠȕȜȒȝĮĲĮ ıȤİĲȚȗȩȝİȞĮ ȝİ ĲȘȞ 
ĮȞĮȚıșȘıȓĮ, ĲȘȞ İȖțĮĲȐıĲĮıȘ ĲȠȣ 
ʌȞİȣȝȠʌİȡȚĲȠȞĮȓȠȣ țĮȚ ĲȘ ȜȒȥȘ ĲȦȞ įİȚȖȝȐĲȦȞ įİȞ 
ʌĮȡȠȣıȚȐıĲȘțĮȞ. Ǿ ȤȡȒıȘ ĲȠȣ ȒȜȚȠȣ İʌȑĲȡİȥİ ĲȘȞ 
įȚĮĲȒȡȘıȘ ĲȘȢ EtCO2 ıİ ĳȣıȚȠȜȠȖȚțȐ İʌȓʌİįĮ 
(35-45mmHg) ıİ ȩȜȘ ĲȘȞ įȚȐȡțİȚĮ ĲȠȣ ʌİȚȡȐȝĮĲȠȢ. 
1. ǹȑȡȚĮ ĮȓȝĮĲȠȢ 
a. ȅȚ ȝİȡȚțȑȢ ʌȚȑıİȚȢ ĲȠȣ įȚȠȟİȚįȓȠȣ ĲȠȣ ȐȞșȡĮțĮ 
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(pCO2) ʌĮȡȠȣıȓĮıĮȞ ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȒ 
ĮȪȟȘıȘ (ĮȞĮʌȞİȣıĲȚțȒ ĮȜțȐȜȦıȘ) ȝİ ĲȘȞ ĮȪȟȘıȘ 
ʌȞİȣȝȠʌİȡȚĲȠȞĮȓȠȣ ıĲĮ 15 mmHg (ȉ2), țĮșȫȢ 
İʌȓıȘȢ țĮȚ ȝİ ĲȘ ʌİȡĮȚĲȑȡȦ ĮȪȟȘıȘ ĲȘȢ 
İȞįȠțȠȚȜȚĮțȒȢ ʌȓİıȘȢ ıĲĮ 30 mmHg ȉ3 (ȆȓȞĮțĮȢ 
1). ȂİĲȐ ĲȘȞ ȐȡıȘ ĲȠȣ ʌȞİȣȝȠʌİȡȚĲȠȞĮȓȠȣ ȠȚ ĲȚȝȑȢ 
ĲȠȣ İʌĮȞȒȜșĮȞ ıĲĮ ĳȣıȚȠȜȠȖȚțȐ İʌȓʌİįĮ (ıȤȒȝĮ 
1).  
 

 
ȈȤȒȝĮ 1. 
 
b. Ǿ ȝİȡȚțȒ ʌȓİıȘ ĲȠȣ ȠȟȣȖȩȞȠȣ (pO2) İȝĳȐȞȚıİ 
ıĲȠ ĮȡĲȘȡȚĮțȩ ĮȓȝĮ ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȒ 
İȜȐĲĲȦıȘ ȝİ ĲȘȞ ĮȪȟȘıȘ ĲȘȢ İȞįȠțȠȚȜȚĮțȒȢ ʌȓİıȘȢ 
țĮȚ ıĲȚȢ įȣȠ ĳȐıİȚȢ (ȉ2 țĮȚ ȉ3, ȝİ p=0,0017 țĮȚ 
p=0,0034, ĮȞĲȓıĲȠȚȤĮ), ȝİĲȐ ĲȘȞ ȐȡıȘ ĲȠȣ 
ʌȞİȣȝȠʌİȡȚĲȠȞĮȓȠȣ İʌĮȞȒȜșİ ıĲĮ ĮȡȤȚțȐ İʌȓʌİįĮ, 
ʌĮȡȑȝİȚȞİ ȩȝȦȢ İȞĲȩȢ ĳȣıȚȠȜȠȖȚțȫȞ ȠȡȓȦȞ ıİ ȩȜȘ 
ĲȘ įȚȐȡțİȚĮ ĲȠȣ ʌİȚȡȐȝĮĲȠȢ (ȆȓȞĮțĮȢ 1). Ǿ pO2 
ʌĮȡȑȝİȚȞİ ıĲĮșİȡȒ ıĲĮ įİȓȖȝĮĲĮ Įʌȩ ĲȠ ȝİȚțĲȩ 
ĳȜİȕȚțȩ, įİȟȚȠȪ țȩȜʌȠȣ țĮȚ țȐĲȦ țȠȓȜȘȢ ĳȜȑȕĮȢ ıİ 
ȩȜİȢ ĲȚȢ ĳȐıİȚȢ ĲȠȣ ʌİȚȡȐȝĮĲȠȢ (ıȤȒȝĮ 2).  
 
 

ȆȓȞĮțĮȢ 1. ȂİĲĮȕȠȜȑȢ ĲȦȞ ĲȚȝȫȞ (ȝȑıİȢ ĲȚȝȑȢ țĮȚ ıĲĮșİȡȑȢ ĮʌȠțȜȓıİȚȢ) ĲȦȞ 
ĮİȡȓȦȞ ĮȓȝĮĲȠȢ ıĲȚȢ ĲȑııİȡȚȢ ĳȐıİȚȢ ĲȦȞ ʌİȚȡĮȝȐĲȦȞ (ȉ1-4). 
 

 T1 
 (0 mmHg) 

T2  
(15 mmHg) 

T3 
 (30 mmHg) 

T4 
 (0 mmHg) 

pH 7,4788 / 0,0558 7,3588 / 0,0635  7,2937 / 0,0620 7,4041 / 0,0813 
pCO2 38,79 / 4,25     50,61 / 6,83     56,89 / 11,70    40,75 / 7,64     
pO2 242,0 / 49,1     180,5 / 52,6      180,9 / 59,4      260,0 / 57,2     
HCO3 28,965 / 2,854  28,318 / 3,190    26,765 / 3,323  25,51 / 4,15     
SBE 5,135 / 3,032    2,859 / 3,448    0,559 / 3,031    0,947 / 4,42     

 
ȈȤȒȝĮ 2. 
 
2. ȅȟİȠȕĮıȚțȒ ȚıȠȡȡȠʌȓĮ 
a. Ȃİ ĲȘȞ İĳĮȡȝȠȖȒ ĲȠȣ ʌȞİȣȝȠʌİȡȚĲȠȞĮȓȠȣ 
ʌĮȡĮĲȘȡȒșȘțİ ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȒ İȜȐĲĲȦıȘ 
(p<0,05) ĲȠȣ pH ıȣȖțȡȚĲȚțȐ ȝİ ĲȘȞ ĮȡȤȚțȒ ĳȐıȘ ȉ1, 
ĲȩıȠ ıĲȘȞ ĳȐıȘ ȉ2, ȩʌȠȣ ȩȝȦȢ ʌĮȡȑȝİȚȞİ ıİ 
ĳȣıȚȠȜȠȖȚțȐ İʌȓʌİįĮ (7,3588 + 0,0635) ȩıȠ țĮȚ 
ıĲȘ ĳȐıȘ ȉ3 (7,2937 + 0,0620) ȩʌȠȣ ȩȝȦȢ ȒĲĮȞ 
ȠȟİȦĲȚțȩ, İȞȫ ȝİĲȐ ĲȘȞ ȐȡıȘ ĲȠȣ 
ʌȞİȣȝȠʌİȡȚĲȠȞĮȓȠȣ ĲȠ pH İʌĮȞȒȜșİ ıİ 
ĳȣıȚȠȜȠȖȚțȐ İʌȓʌİįĮ (ȆȓȞĮțĮȢ 1 țĮȚ ıȤȒȝĮ 3).   
 

 
ȈȤȒȝĮ 3. 
 
b. ȉĮ įȚĲĲĮȞșȡĮțȚțȐ ĮȞȚȩȞĲĮ ʌĮȡȠȣıȓĮıĮȞ ȝȘ 
ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȒ İȜȐĲĲȦıȘ ȝİ ĲȘ ʌȐȡȠįȠ ĲȠȣ 
ȤȡȩȞȠȣ țĮȚ ĲȘȞ ĮȪȟȘıȘ ĲȘȢ İȞįȠțȠȚȜȚĮțȒȢ ʌȓİıȘȢ 
(ȆȓȞĮțĮȢ 1), ĮțȠȜȠȣșȫȞĲĮȢ ʌĲȦĲȚțȒ ĲȐıȘ țĮȚ ȝİĲȐ 
ĲȘȞ ȐȡıȘ ĲȠȣ ʌȞİȣȝȠʌİȡȚĲȠȞĮȓȠȣ (ıȤȒȝĮ 4). 
ȈȣȞȠȜȚțȐ, Ș ȝİĲĮȕȠȜȒ ĲȦȞ ĲȚȝȫȞ ĲȦȞ HCO3 Įʌȩ 
ĲȘȞ ĮȡȤȚțȒ ĳȐıȘ ȉ1 ıĲȘ ĲİȜȚțȒ ĳȐıȘ ȉ4 ıȘȝİȓȦıİ 
ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȒ İȜȐĲĲȦıȘ (p=0,0167. 
c. ȉȑȜȠȢ, ĮȟȚȠıȘȝİȓȦĲȘ țĮȚ ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȒ 
İȜȐĲĲȦıȘ țĮȚ ıĲȚȢ ĲȑııİȡȚȢ ĳȐıİȚȢ ĲȦȞ 
ʌİȚȡĮȝȐĲȦȞ ʌĮȡȠȣıȓĮıİ ĲȠ ȑȜȜİȚȝȝĮ ȕȐıȘȢ (SBE) 
(ıȤȒȝĮ 5).  
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ȈȤȒȝĮ 4. 
 

 
ȈȤȒȝĮ 5. 
 
3. ǹȚȝȠįȣȞĮȝȚțȑȢ ʌĮȡȐȝİĲȡȠȚ 
a. PCWP: Ǿ İȟ İȞıĳȘȞȫıİȦȢ ʌȓİıȘ ĲȦȞ 
ʌȞİȣȝȠȞȚțȫȞ ĲȡȚȤȠİȚįȫȞ įİȞ ʌĮȡȠȣıȓĮıİ 
ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȑȢ ȝİĲĮȕȠȜȑȢ ı’ ȩȜİȢ ĲȚȢ ĳȐıİȚȢ 
ĲȠȣ ʌİȚȡȐȝĮĲȠȢ (ıȤȒȝĮ 6).  
 

 
ȈȤȒȝĮ 6. 
 
b. Cardiac index: ȅ țĮȡįȚĮțȩȢ įİȓțĲȘȢ įİȞ 
ȝİĲĮȕȜȒșȘțİ ıȘȝĮȞĲȚțȐ ȝİ ĲȘȞ ĮȡȤȚțȒ ĮȪȟȘıȘ ĲȘȢ 
İȞįȠțȠȚȜȚĮțȒȢ ʌȓİıȘȢ, İȞȫ ʌĮȡȠȣıȓĮıİ ıĲĮĲȚıĲȚțȐ 
ıȘȝĮȞĲȚțȒ ʌĲȫıȘ (p=0,025) ȝİ ĲȘȞ ĮȪȟȘıȘ ĲȘȢ 
İȞįȠțȠȚȜȚĮțȒȢ ʌȚȑıİȦȢ ıĲĮ 30 mmHg (ıȤȒȝĮ 7).  

 
ȈȤȒȝĮ 7.  
 
ȂİĲȐ ĲȘȞ ȐȡıȘ ĲȠȣ ʌȞİȣȝȠʌİȡȚĲȠȞĮȓȠȣ Ƞ 
țĮȡįȚĮțȩȢ įİȓțĲȘȢ İʌĮȞȒȜșİ ıĲȚȢ ĮȡȤȚțȑȢ ĲȚȝȑȢ. 
c. Vascular resistances: ȅȚ ıȣıĲȘȝĮĲȚțȑȢ țĮȚ 
ʌȞİȣȝȠȞȚțȑȢ ĮȞĲȚıĲȐıİȚȢ ĮȣȟȒșȘțĮȞ ıĲĮĲȚıĲȚțȐ 
ıȘȝĮȞĲȚțȐ ȝİ ĲȘȞ ĮȪȟȘıȘ ĲȘȢ İȞįȠțȠȚȜȚĮțȒȢ ʌȓİıȘȢ 
(PVR T1-T3, p=0,0001 & SVR T1-T3, p=0,0007) țȚ 
İʌĮȞȒȜșĮȞ ıĲȚȢ ĮȡȤȚțȑȢ ĲȠȣȢ ĲȚȝȑȢ ȝİĲȐ ĲȘȞ 
ĮʌȠıȣȝʌȓİıȘ ĲȘȢ țȠȚȜȚȐȢ (ıȤȒȝĮĲĮ 8, 9). 
 

 
ȈȤȒȝĮ 8.  
 

 
ȈȤȒȝĮ 9.  
 
ȈȊǽǾȉǾȈǾ 
Ǿ ĳȣıȚȠȜȠȖȚțȒ ȝȑıȘ İȞįȠțȠȚȜȚĮțȒ ʌȓİıȘ țȣȝĮȓȞİĲĮȚ 
Įʌȩ 0-5 mmHg țĮȚ ĮȣȟȐȞİĲĮȚ ĲİȤȞȘĲȐ ȖȚĮ ĲȚȢ 
ĮȞȐȖțİȢ ĲȦȞ ȜĮʌĮȡȠıțȠʌȚțȫȞ İʌİȝȕȐıİȦȞ 
ıȣȞȒșȦȢ ıİ İʌȓʌİįĮ 10-15 mmHg. ǹȜȜȐ țĮȚ ıİ 
ʌȜȘșȫȡĮ ʌĮșȠȜȠȖȚțȫȞ țĮĲĮıĲȐıİȦȞ, ȩʌȦȢ ıĲȠ 
ȕĮȡȪ ĲȡĮȪȝĮ, ıİ ıȠȕĮȡȑȢ İȞįȠțȠȚȜȚĮțȑȢ 
ĳȜİȖȝȠȞȑȢ țĮȚ ȜȠȚȝȫȟİȚȢ, ıİ ȝİĲİȖȤİȚȡȘĲȚțȠȪȢ 
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ĮıșİȞİȓȢ ț.Į., ȑȤȠȣȞ ȝİĲȡȘșİȓ İʌȓıȘȢ ȝİȖȐȜİȢ 
ʌȚȑıİȚȢ ıĲȘȞ ʌİȡȚĲȠȞĮȧțȒ țȠȚȜȩĲȘĲĮ, ȝİȖĮȜȪĲİȡİȢ 
Įʌȩ 12 mmHg (İȞįȠțȠȚȜȚĮțȒ ȣʌȑȡĲĮıȘ) Ȓ Įʌȩ 20 
mmHg ȝİ ĮȞȐʌĲȣȟȘ ȠȡȖĮȞȚțȒȢ įȣıȜİȚĲȠȣȡȖȓĮȢ 
(ıȪȞįȡȠȝȠ țȠȚȜȚĮțȠȪ įȚĮȝİȡȓıȝĮĲȠȢ).  
ȆȠȜȜȑȢ ʌİȚȡĮȝĮĲȚțȑȢ ȝİȜȑĲİȢ [4, 10] ȣʌȠıĲȘȡȓȗȠȣȞ, 
ȩĲȚ Ș ĮȪȟȘıȘ ĲȘȢ İȞįȠțȠȚȜȚĮțȒȢ ʌȚȑıİȦȢ ȝİ ĲȘȞ 
İȝĳȪıȘıȘ CO2, ʌȡȠțĮȜİȓ ıȘȝĮȞĲȚțȑȢ įȚĮĲĮȡĮȤȑȢ 
ıĲȘȞ ĮȚȝȠįȣȞĮȝȚțȒ țĮȚ ȠȟİȠȕĮıȚțȒ ȚıȠȡȡȠʌȓĮ ĲȦȞ 
ʌİȚȡĮȝĮĲȩȗȦȦȞ. ǹȜȜȐ țĮȚ ıİ țȜȚȞȚțȑȢ ȝİȜȑĲİȢ [7] 
ĮțȩȝĮ țĮȚ ıİ ȣȖȚȒ ȐĲȠȝĮ ȑȤȠȣȞ ʌĮȡĮĲȘȡȘșİȓ 
ʌĮȡȩȝȠȚİȢ ȝİĲĮȕȠȜȑȢ. ȈȣȖțİțȡȚȝȑȞĮ ʌĮȡĮĲȘȡİȓĲĮȚ 
ʌĲȫıȘ ĲȠȣ ȩȖțȠȣ ʌĮȜȝȠȪ țĮȚ ĲȠȣ țĮȡįȚĮțȠȪ įİȓțĲȘ 
ĮȪȟȘıȘ ĲȠȣ CO2 țĮȚ ȝİȓȦıȘ ĲȠȣ pH.   
ȅȚ ȝȘȤĮȞȚıȝȠȓ ĲȦȞ įȚĮĲĮȡĮȤȫȞ ĮȣĲȫȞ 
ʌĮȡĮȝȑȞȠȣȞ ĮįȚİȣțȡȓȞȚıĲȠȚ. ǹʌȠįȓįȠȞĲĮȚ İȓĲİ ıİ 
ĮȚȝȠįȣȞĮȝȚțȑȢ įȚĮĲĮȡĮȤȑȢ, ʌȠȣ ʌȡȠțĮȜİȓ Ș 
İȞįȠțȠȚȜȚĮțȒ ȣʌȑȡĲĮıȘ, İȓĲİ ıİ ĮȣȟȘȝȑȞȘ 
ĮʌȠȡȡȩĳȘıȘ ĲȠȣ CO2, ȝȑıȦ ĲȠȣ ʌİȡȚĲȠȞĮȓȠȣ ıĲȘ 
įȚȐȡțİȚĮ ȜĮʌĮȡȠıțȠʌȚțȫȞ İʌİȝȕȐıİȦȞ. Ǿ ȤȡȒıȘ 
ĲȠȣ ĮİȡȓȠȣ He țȣȡȓȦȢ ıİ ʌİȚȡĮȝĮĲȚțȑȢ ĮȜȜȐ țĮȚ ıİ 
țȜȚȞȚțȑȢ ȝİȜȑĲİȢ ĳĮȓȞİĲĮȚ ȞĮ ʌȡȠțĮȜİȓ ȘʌȚȩĲİȡİȢ 
įȚĮĲĮȡĮȤȑȢ [11]. ȈĲȘ ȝİȜȑĲȘ ȝĮȢ ȤȡȘıȚȝȠʌȠȚȒıĮȝİ 
ĮȑȡȚȠ ȒȜȚȠ ȖȚĮ ȞĮ ĮʌȠțȜİȚıșİȓ Ș ȠĳİȚȜȩȝİȞȘ ıĲȘȞ 
įȚĮʌİȡȚĲȠȞĮȧțȒ ĮʌȠȡȡȩĳȘıȘ ĮȪȟȘıȘ ĲȠȣ 
įȚȠȟİȚįȓȠȣ țĮȚ įȚĮĲȘȡȒıĮȝİ ĲȠ ĲİȜȠİțʌȞİȣıĲȚțȩ 
EtCO2 ıĲĮ İʌȓʌİįĮ Įʌȩ 35-45 mmHg. H 
İȞįȠțȠȚȜȚĮțȒ ʌȓİıȘ ĮȣȟȒșȘțİ ıİ įȪȠ ıĲȐįȚĮ: ıĲȠ 
ʌȡȫĲȠ İʌȓʌİįȠ ĮȣȟȒșȘțİ țĮȚ įȚĮĲȘȡȒșȘțİ İʌȓ 1 
ȫȡĮ ıĲĮ 15 mmHg, ȖȚĮ ȞĮ ʌȡȠıoȝȠȚȐıİȚ ĲȚȢ 
ıȣȞșȒțİȢ ĲȘȢ ȜĮʌĮȡȠıțȠʌȚțȒȢ ȤİȚȡȠȣȡȖȚțȒȢ. ȈĲȠ 
įİȪĲİȡȠ İʌȓʌİįȠ ĮȣȟȒșȘțİ țĮȚ įȚĮĲȘȡȒșȘțİ İʌȓ ȝȓĮ 
ȫȡĮ ıĲĮ 30 mmHg ȖȚĮ ȞĮ ʌȡȠıȠȝȠȚȐıİȚ ĲȚȢ 
ıȣȞșȒțİȢ ĲȠȣ ıȣȞįȡȩȝȠȣ țȠȚȜȚĮțȠȪ 
įȚĮȝİȡȓıȝĮĲȠȢ.  
ȉȠ ʌȞİȣȝȠʌİȡȚĲȩȞĮȚȠ ȝİ İȝĳȪıȘıȘ Cȅ2 ʌȡȠțĮȜİȓ 
ıȠȕĮȡȑȢ ȝİȚȫıİȚȢ ĲȠȣ pH, ĲȦȞ įȚĲĲĮȞșȡĮțȚțȫȞ 
ȚȩȞĲȦȞ țĮȚ ĲȘȢ ʌİȡȓııİȚĮȢ ȕȐıİȦȢ țĮȚ ĮȪȟȘıȘ ĲȘȢ 
ȝİȡȚțȒȢ ĲȐıİȦȢ ĲȠȣ Cȅ2 [11]. ȈĲȘ ıİȚȡȐ ĮȣĲȒ ĲȦȞ 
ʌİȚȡĮȝȐĲȦȞ ʌĮȡȐ ĲȘȞ ȤȡȒıȘ He ʌĮȡĮĲȘȡȒșȘțĮȞ 
ʌĮȡȩȝȠȚİȢ įȚĮĲĮȡĮȤȑȢ: ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȒ 
İȜȐĲĲȦıȘ (p<0,05) ĲȠȣ pH, ĲȠ ȠʌȠȓȠ ȩȝȦȢ 
ʌĮȡȑȝİȚȞİ ıİ ĳȣıȚȠȜȠȖȚțȐ İʌȓʌİįĮ ıĲȘȞ ʌȡȫĲȘ 
ĳȐıȘ țĮȚ ȑȖȚȞİ ȠȟİȦĲȚțȩ ıĲȘ įİȪĲİȡȘ. ȉȠ pCO2  
ĮȣȟȒșȘțİ ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȐ ıİ ȩȜİȢ ĲȚȢ ĳȐıİȚȢ. 
ȉĮ įȚĲĲĮȞșȡĮțȚțȐ ĮȞȚȩȞĲĮ ʌĮȡȠȣıȓĮıĮȞ ȝȘ 
ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȒ İȜȐĲĲȦıȘ ȝİ ĲȘ ʌȐȡȠįȠ ĲȠȣ 
ȤȡȩȞȠȣ țĮȚ ĲȘȞ ĮȪȟȘıȘ ĲȘȢ İȞįȠțȠȚȜȚĮțȒȢ ʌȓİıȘȢ, 
ʌĮȡȑȝİȚȞĮȞ ȩȝȦȢ ȝȑıĮ ıİ ĳȣıȚȠȜȠȖȚțȐ ȩȡȚĮ, 
ĮțȠȜȠȣșȫȞĲĮȢ ʌĲȦĲȚțȒ ĲȐıȘ țĮȚ ȝİĲȐ ĲȘȞ ȐȡıȘ ĲȠȣ 
ʌȞİȣȝȠʌİȡȚĲȠȞĮȓȠȣ. ȈȣȞȠȜȚțȐ, Ș ȝİĲĮȕȠȜȒ ĲȦȞ 
ĲȚȝȫȞ ĲȦȞ HCO3 Įʌȩ ĲȘȞ ĮȡȤȚțȒ ĳȐıȘ ȉ1 ıĲȘ 

ĲİȜȚțȒ ĳȐıȘ ȉ4 ıȘȝİȓȦıİ ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȒ 
İȜȐĲĲȦıȘ (p=0,0167). ȅȚ ĲȚȝȑȢ İʌĮȞȒȜșĮȞ ıİ 
ĳȣıȚȠȜȠȖȚțȐ İʌȓʌİįĮ ȝİĲȐ ĲȘȞ ȐȡıȘ ĲȠȣ 
ʌȞİȣȝȠʌİȡȚĲȠȞĮȓȠȣ. ȈȣȞİʌȫȢ ıĲȘȞ ʌȡȫĲȘ ĳȐıȘ 
ĲȠȣ ʌİȚȡȐȝĮĲȠȢ ʌĮȡĮĲȘȡȒșȘțİ ĮȞĮʌȞİȣıĲȚțȒ 
ĮȜțȐȜȦıȘ, ĮȜȜȐ ıȣȞȠȜȚțȐ Ș ȠȟİȠȕĮıȚțȒ 
ȚıȠȡȡȠʌȓĮ įȚĮĲȘȡȒșȘțİ ĳȣıȚȠȜȠȖȚțȒ. ȈĲȘ įİȪĲİȡȘ 
ĳȐıȘ ȩȝȦȢ ʌȠȣ ʌȡȠıȠȝȠȚȐȗİȚ ĲȠ ıȪȞįȡȠȝȠ 
țȠȚȜȚĮțȠȪ įȚĮȝİȡȓıȝĮĲȠȢ ʌĮȡĮĲȘȡȒșȘțİ 
ȝİĲĮȕȠȜȚțȒ ȠȟȑȦıȘ.  
ȈĲȘȞ ʌĮȡȠȪıĮ ȝİȜȑĲȘ įİȞ ȤȡȘıȚȝȠʌȠȚȒșȘțĮȞ ȖȚĮ 
ĲȘȞ įȘȝȚȠȣȡȖȓĮ ʌȞİȣȝȠʌİȡȚĲȠȞĮȓȠȣ įȚĮĳȠȡİĲȚțȐ 
ĮȑȡȚĮ, İʌȠȝȑȞȦȢ įİȞ ȣʌȐȡȤİȚ ıȪȖțȡȚıȘ ȝİ ĲȘȞ 
ȕĮȡȪĲȘĲĮ ĲȦȞ įȚĮĲĮȡĮȤȫȞ ʌȠȣ șĮ ʌȡȠȑțȣʌĲĮȞ, ĮȞ 
ȖȚĮ ĲȘȞ İȝĳȪıȘıȘ İȓȤİ ȤȡȘıȚȝȠʌȠȚȘșİȓ  Cȅ2 ıĲȠ 
ȓįȚȠ ʌİȚȡĮȝĮĲȚțȩ ȝȠȞĲȑȜȠ. ȅȚ ʌĮȡĮĲȘȡȒıİȚȢ ıĲȘȞ 
įȚİșȞȒ ȕȚȕȜȚȠȖȡĮĳȓĮ İȓȞĮȚ ĮȞĲȚțȡȠȣȩȝİȞİȢ. ǹȡțİĲȑȢ 
ȚįȓȦȢ ʌİȚȡĮȝĮĲȚțȑȢ ȝİȜȑĲİȢ ȣʌȠıĲȘȡȓȗȠȣȞ ȩĲȚ ȝİ 
ĲȘȞ ȤȡȒıȘ He įİȞ ʌȡȠțȪʌĲȠȣȞ ıȠȕĮȡȑȢ 
įȚĮĲĮȡĮȤȑȢ ıĲȘȞ ȠȟİȠȕĮıȚțȒ ȚıȠȡȡȠʌȓĮ [11]. Ȉİ  
ıȣȖțȡȚĲȚțȒ ȝİȜȑĲȘ ȩʌȠȣ ȤȡȘıȚȝȠʌȠȚȒșȘțĮȞ țĮȚ ĲĮ 
įȪȠ ĮȑȡȚĮ, ȠȚ ıȣȖȖȡĮĳİȓȢ ȣʌȠıĲȘȡȓȗȠȣȞ ȩĲȚ, ʌĮȡȩĲȚ 
ĲȠ Cȅ2 ĳĮȓȞİĲĮȚ ȞĮ ʌȡȠțĮȜİȓ ȝİȖĮȜȪĲİȡȠ stress 
ıĲĮ ʌİȚȡĮȝĮĲȩȗȦĮ, ȠȚ ĮȚȝȠįȣȞĮȝȚțȑȢ įȚĮĲĮȡĮȤȑȢ 
țĮȚ Ș ȠȝȠȚȩıĲĮıȘ įİȞ įȚȑĳİȡİ ıȘȝĮȞĲȚțȐ ıĲȚȢ įȪȠ 
ȠȝȐįİȢ [12].  ȉĮ įȚțȐ ȝĮȢ İȣȡȒȝĮĲĮ ȣʌȠıĲȘȡȓȗȠȣȞ 
ĲȘȞ ȐʌȠȥȘ ȩĲȚ ȝİ İȝĳȪıȘıȘ He ıİ ʌȚȑıİȚȢ ȝȑȤȡȚ 15 
mmHg Ș ȠȟİȠȕĮıȚțȒ ȚıȠȡȡȠʌȓĮ įȚĮĲȘȡİȓĲĮȚ ȝȑıĮ 
ıİ ĳȣıȚȠȜȠȖȚțȐ ȩȡȚĮ.  
ǹȚȝȠįȣȞĮȝȚțȩȢ ıĲȩȤȠȢ ıĲȘ ȝİȜȑĲȘ ȝĮȢ, ȒĲĮȞ Ș 
įȚĮĲȒȡȘıȘ ıĲĮșİȡȒȢ ĲȘȢ İȟ İȞıĳȘȞȫıİȦȢ ʌȚȑıİȦȢ 
(PCWP). ȆȡȐȖȝĮĲȚ, Ș İȟ İȞıĳȘȞȫıİȦȢ ʌȓİıȘ 
įȚĮĲȘȡȒșȘțİ ıĲĮșİȡȒ ıİ ȩȜİȢ ĲȚȢ ĳȐıİȚȢ ĲȠȣ 
ʌİȚȡȐȝĮĲȠȢ ȝİ ĲȘȞ ȤȠȡȒȖȘıȘ țȡȣıĲĮȜȜȠİȚįȫȞ țĮȚ 
țȠȜȜȠİȚįȫȞ įȚĮȜȣȝȐĲȦȞ.  ȅ țĮȡįȚĮțȩȢ įİȓțĲȘȢ 
įȚĮĲȘȡȒșȘțİ ıĲĮșİȡȩȢ ıİ ȩȜȘ ĲȘȞ 2Ș ĳȐıȘ ĲȠȣ 
ʌİȚȡȐȝĮĲȠȢ, ʌĮȡȐ ĲȘȞ ĮȪȟȘıȘ ĲȦȞ ıȣıĲȘȝĮĲȚțȫȞ 
țĮȚ ʌȞİȣȝȠȞȚțȫȞ ĮȞĲȚıĲȐıİȦȞ.  ȆȠȜȜȠȓ ıȣȖȖȡĮĳİȓȢ 
ĮȞĮĳȑȡȠȣȞ ȝİȓȦıȘ ĲȠȣ țĮȡįȚĮțȠȪ įİȓțĲȘ ıĲȘȞ 
įȚȐȡțİȚĮ ĲȘȢ ȜĮʌĮȡȠıțȠʌȚțȒȢ ȤİȚȡȠȣȡȖȚțȒȢ [13], Ș 
įȚțȒ ȝĮȢ ȝİȜȑĲȘ ȩȝȦȢ İȟȐȖİȚ ĲȠ ıȣȝʌȑȡĮıȝĮ ȩĲȚ ȝİ 
İȝĳȪıȘıȘ ĮİȡȓȠȣ ȘȜȓȠȣ ıİ ıȣȞșȒțİȢ İȣȕȠȜĮȚȝȓĮȢ 
țĮȚ ȖȚĮ ʌȚȑıİȚȢ ʌȠȣ ʌȡȠıȠȝȠȚȐȗȠȣȞ ıĲȘ 
ȜĮʌĮȡȠıțȠʌȚțȒ ȤİȚȡȠȣȡȖȚțȒ ȠȚ ĮȚȝȠįȣȞĮȝȚțȑȢ 
ʌĮȡȐȝİĲȡȠȚ ȝʌȠȡȠȪȞ ȞĮ įȚĮĲȘȡȘșȠȪȞ ıĲĮșİȡȑȢ.  
ǹȞĲȓșİĲĮ, ıİ ȣȥȘȜȐ İʌȓʌİįĮ İȞįȠțȠȚȜȚĮțȒȢ ʌȓİıȘȢ 
ʌĮȡȐ ĲȘȞ ȤȠȡȒȖȘıȘ ȩȖțȠȣ ĮȞĮʌĲȪııȠȞĲĮȚ 
ĮȚȝȠįȣȞĮȝȚțȑȢ įȚĮĲĮȡĮȤȑȢ ȠȚ ȠʌȠȓİȢ įİȞ 
ĮȞĮıĲȡȑĳȠȞĲĮȚ ȝİ ĲȘȞ ȤȠȡȒȖȘıȘ ȩȖțȠȣ.  ȆȡȐȖȝĮĲȚ 
ıĲȘȞ ʌĮȡȠȪıĮ ȝİȜȑĲȘ, Ƞ țĮȡįȚĮțȩȢ įİȓțĲȘȢ 
ʌĮȡȠȣıȓĮıİ ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȒ ʌĲȫıȘ ıĲȘȞ 3Ș 
ĳȐıȘ, ȝİ ĲȘȞ ĮȪȟȘıȘ ĲȘȢ İȞįȠțȠȚȜȚĮțȒȢ ʌȚȑıİȦȢ 
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ıĲĮ 30 mmHg, İȞȫ ȠȚ ıȣıĲȘȝĮĲȚțȑȢ țĮȚ 
ʌȞİȣȝȠȞȚțȑȢ ĮȞĲȚıĲȐıİȚȢ ĮȣȟȒșȘțĮȞ ĮțȩȝĮ 
ʌİȡȚııȩĲİȡȠ.  Ǿ ʌĲȫıȘ ĲȠȣ țĮȡįȚĮțȠȪ įİȓțĲȘ ıĲȘ 
ĳȐıȘ ĮȣĲȒ ıȣȞįȣȐıĲȘțİ ȝİ ʌİȡĮȚĲȑȡȦ ȝİȓȦıȘ ĲȦȞ 
įȚĲĲĮȞșȡĮțȚțȫȞ. 
ȉȑȜȠȢ, ĮȟȚȠıȘȝİȓȦĲȘ țĮȚ ıĲĮĲȚıĲȚțȐ ıȘȝĮȞĲȚțȒ 
İȜȐĲĲȦıȘ țĮȚ ıĲȚȢ ĲȑııİȡȚȢ ĳȐıİȚȢ ĲȦȞ 
ʌİȚȡĮȝȐĲȦȞ ʌĮȡȠȣıȓĮıİ ĲȠ ȑȜȜİȚȝȝĮ ȕȐıȘȢ (SBE), 
İȪȡȘȝĮ ĲȠ ȠʌȠȓȠ įİȞ ĮȞĮıĲȡȐĳȘțİ ȝİĲȐ ĲȘȞ ȐȡıȘ 
ĲȠȣ ʌȞİȣȝȠʌİȡȚĲȠȞĮȓȠȣ. Ǿ ʌĲȦĲȚțȒ ĮȣĲȒ ʌȠȡİȓĮ 
ȝʌȠȡİȓ ȞĮ ĮʌȠįȠșİȓ ıĲȚȢ įȚĮĲĮȡĮȤȑȢ ĲȘȢ 
ȝȚțȡȠțȣțȜȠĳȠȡȓĮȢ țĮȚ ĲȘȞ ȣʌȠȐȡįİȣıȘ ĲȦȞ 
İȞįȠțȠȚȜȚĮțȫȞ ȠȡȖȐȞȦȞ ʌȠȣ ıȣȞȠįİȪİȚ ĲȘȞ 
ĮȪȟȘıȘ ĲȘȢ İȞįȠțȠȚȜȚĮțȒȢ ʌȚȑıİȦȢ ĮțȩȝĮ țĮȚ ıİ 
İʌȓʌİįĮ > ĲȦȞ 10 mmHg [13].  

ȈȣȝʌİȡĮıȝĮĲȚțȐ, ĲĮ İȣȡȒȝĮĲĮ ĲȘȢ ʌĮȡȠȪıȘȢ 
ȝİȜȑĲȘȢ ȣʌȠıĲȘȡȓȗȠȣȞ ȩĲȚ Ș ĮȪȟȘıȘ ĲȘȢ 
İȞįȠțȠȚȜȚĮțȒȢ ʌȚȑıİȦȢ ȝİ He ıİ İʌȓʌİįĮ ȝȑȤȡȚ 
15mmHg ıȣȞȠįİȪİĲĮȚ Įʌȩ ȣʌİȡțĮʌȞȓĮ, ĮȜȜȐ Ș 
įȚĮĲȒȡȘıȘ ĲȠȣ țȣțȜȠĳȠȡȠȪȞĲȠȢ ȩȖțȠȣ įȚĮĲȘȡİȓ ĲȠȞ 
țĮȡįȚĮțȩ įİȓțĲȘ țĮȚ ĲȘȞ ȠȟİȠȕĮıȚțȒ ȚıȠȡȡȠʌȓĮ 
ıĲĮșİȡȐ. Ǿ ĮȪȟȘıȘ ȩȝȦȢ ĲȦȞ İȞįȠțȠȚȜȚĮțȫȞ 
ʌȚȑıİȦȞ ıİ ȣȥȘȜȩĲİȡĮ İʌȓʌİįĮ (ıİ ıȣȞșȒțİȢ ʌȠȣ 
ʌȡȠıȠȝȠȚȐȗȠȣȞ ĲȠ ıȪȞįȡȠȝȠ țȠȚȜȚĮțȠȪ 
įȚĮȝİȡȓıȝĮĲȠȢ) ĮțȠȜȠȣșİȓĲĮȚ Įʌȩ ʌĲȫıȘ ĲȠȣ 
țĮȡįȚĮțȠȪ įİȓțĲȘ țĮȚ ȝİȓȦıȘ ĲȘȢ ʌİȡȓııİȚĮȢ 
ȕȐıİȦȢ Ș ȠʌȠȓĮ įİȞ İȓȞĮȚ ĮȞĮıĲȡȑȥȚȝȘ ȝİĲȐ ĲȘȞ 
ȐȡıȘ ĲȘȢ ʌȚȑıİȦȢ țĮȚ ȣʌȠįȘȜȫȞİȚ įȚĮĲĮȡĮȤȑȢ ĲȘȢ 
ȐȡįİȣıȘȢ țĮȚ ĲȘȢ ȝȚțȡȠțȣțȜȠĳȠȡȓĮȢ ĲȦȞ ȚıĲȫȞ. 
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ABSTRACT 
 
Aim – Background. Intra-abdominal hypertension (IAH) results in local (organ/system) and systemic 
hypoperfusion due mainly to the mechanical effects exerted by the increased intraabdominal pressure (IAP). 
The aim of our study was to observe the changes in arterial blood gases (ABG) and acid-base balance, under 
controlled conditions of intraabdominal hypertension (IAH) in two phases, which are similar to laparoscopic 
surgery (15 mmHg) and abdominal compartment syndrome (30 mmHg) and to draw conclusions on the 
ground. 
Methods. In 17 pigs 25-30kg, under general anesthesia, the right carotid artery and pulmonary artery 
(Swan-Ganz) were catheteriased. The ventilation was controlled maintaining normal levels of end-tidal carbon 
dioxide (EtCO2) and pulmonary capillary wedge pressure (PCWP). Pneumoperitoneum was established via 
an infraumbilically inserted Veress needle and insufflating with gas helium (He). Intra-abdominal pressure was 
increased in two phases, T2: 15 mmHg, T3: 30 mmHg. ABG measurements were recorded (arterial, mixed 
venous, right atrial, inferior vena caval blood) and acid-base balance at rest (T1) and IAH (T2: 15, T3: 30 
mmHg), and after abdominal dessuflation (T4). 
Results. During the two phases of IAH (T2 and T3) we observed a decrease in pH, increase PCO2 and 
decrease PO2, bicarbonate and base excess (SBE) compared with the resting phase (T1). After abdominal 
dessuflation (T4), ABG and pH returned to normal levels, while bicarbonate and SBE remained low. 
Conclusions. IAH was followed by hypercapnia, a relative reduction of partial oxygen tension and reduced pH, 
an effect that was revered after abdominal dessuflation. However, alteration of acid-base balance (decreased 
base deficit) remained after abdominal dessuflation and can only be attributed to disorders of microcirculation 
and factors related to tissue hypoxia. 
 
Keywords: Intra-abdominal hypertension, Abdominal compartment syndrome, air blood gases, acid-balance 
homeostasis. 
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